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THE NEW JERSEY.ENERGY CONSERVATION PLAN: A NECESSARY COMMITMENT 

INTRODUCTION 

During the oil 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 
go,vernment 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., oil 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 
na-t;io_n. · F?r example, a December 1976 report, prepared by Princeton Uni-
versity';s Center for Environmental Studies, stated: 

'.'No state in the nation, in fa.ct, 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 categories. • • • The state Is access. to gas seel'.l\S likely 
to iget worse rather than better for at least the remainder of 
the 1970s. Industrial customers already face serious deleteri-
ous impacts, and even residential consumers (the highest prior-
ity under FPC regulations) may be threatened in the event of a 
cold winter •••• "* 

The growing natural gas supply shortage has revitalized na_tional in-
terest in and reemphasized the inunediate need for energy conservation and 
efficiency.. In Deceinber 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 involv~ 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. Ceci_l 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- c 
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 mtist 
contain six specific conservation measures: 

1. Right turn on red 

2. Thermal efficiency standards for new and renovated•buildings 

3, Lighting efficiency 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** fo:r; sul:xnission to 

FEA to obtain the fi~ancial 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 gain their comments on and 
inputs to the contents of the document. 

The ~onservation measures·included in the plan were selected on the 
basis of their ability to save signi'ficant amounts of energy by 1980. *** 
Specifical,ly, the plan includes the. six measures required by FEA, which 
will save somewhat less than 2 percent of the state's energy requirements 
in +980. In addition, ~o 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 capital investment 

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

** The SEO was assisted in this effort by Resource Planning Associates, 
Inc., of Cambridge, Massachusetts, and Wilbur Smith and Associates, Inc., of 
Columbia, South Carolina. 

***A.more detailed explanation of how the measures were chosen is 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 annuai'ly {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 savings throµgh 
1989 more than counterbalances the cost to the·public and private sectors 
of about $735 million through 1989 . 

... ,- This report presents the plan in detail. Specifically, it: (1) de._- .. 
?cribes __ t~e 22 sta_te me.a~?res included in the plan and the magnitude of :th.e __ _ 
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 implementation of the 
p_lan. 
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\ 
1. DESCRIPTION OF THE PLAN 

The _New Jersey Energy Conservation Plan contains 22. specific 
energy conservat;i.on measures that will save 110 trillion Btu in 1980. 
(See Exhibi~ 1-1 for a summary of these measQres and Appendix.a for an 
explanation of how these energy savings were estimated.) Broken out by 
end-use sector, these measures and their collecti v.e percentage contribu-
tions to energy savings'are: 

' . 
• Residential and Commercial. 

1. Certification of thermal efficiency in 
existing housing 

2. · Annual furnace inspection 
3. Individual ~etering in residences 
4. Thermal efficiency standards for new 

and renovated buildings* 
5. Lighting efficiency stan~ards 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 

io. Improving boiler efficiency 
11. Waste oil recycling · 
12. Tank fu~l 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. 

62.percent 

l 23 percent 

10 percent 



• Utilities 

20. Current and proposed conservation 
measures by utilities 

21. Financing of conservation invest-
ments by utili,ties 

• General , 

.22. Energy-efficient procurement 
practices.* 

I 4 percent 

1 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 sel_ected 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. I 

RESIDENTIAL AND COMMERCIAL MEASURES 

Implementation.of nine energy conservation measures by residential/ 
connnercial users in New Jersey will save 86.7 trillio~ Btu in 1980, or 
over $21 7 million a year, at a cos·t 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, 
sue~ 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 comp'iiance with the 
national energy efficiency building code (ASHRAE 90-75). Detai_led descrip-
tions of each of these nine measures are contained .in Appendix C. 

Certification of Thermal Efficiency 
in ~xisting Housing· 

Under a measure requiring certification of thermal efficiency in 
existing housing, homeowners and landlord'S 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 dwelling is sold subsequent to January 1, 1978. After installation 
of the equipment,· homeowners must file a ·statement certieying compliance. 
OWners of single-family, lqw-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 Hous~ng 
Authority standards for New Jersey. 

Total energy savings from use of this measure are projected at 18.l 
trillion Btu in 1980, or $45 million, a.t a cost of $408,144 to the pub-
lic sector and $247 million to the,private 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 ef.ficiency stand.ards·. - In addition, if these 
systems cannot, even with adjustment, meet the standard, the owners will 
be req~ired 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. 

Indivi'dual Metering in Residences 

With the individual metering in residences measure, master meters for 
gauging .el.~ctrical consumption will be prohibited in all newly constructed 
or Tenovated multiunit residential buildings. Further, the state's Public 
Utilities Commissio~ (PUC) w1-.ll require that utilities halt electrical 
servic~. to buildings that do not comply with the measure, once it becomes· 
effective. 

Successful i:niplementation will save • 05 trillion Btu by 1980_, or 
$125,000, at no cost to the public sector and a cost of $680,200 to the 
private sector. 

Thermal ·Efficiency Stand~rds'for New 
and Renovated Buildings 

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

* A mech~nism, probably tederal grants, will be provided to aid the 
J?OOr in replacing burners,-. 
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renovated buildings. conform to the ASHRAE 90-75 energy ·co.nservation .: 
building. code.-: The. ASHRAE 90""'.75' code,· which will be incorporated in 
the statewide Uniform Building_· Code, sets. standards for ene~gy-ef f_icie·nt 
design anq. constrtict_ion. . 

•' .... ·- '• ' . . . 

Sub$tan,~i~l en~rgy savings will. be achieved -in iridi~idu~I buildings 
'affected. Overall, stat_ewi:de savings will be 10.-i· trillion Stu in 1986,' 
. c;:;r. $.27 million, at_. no .additional cost to the public .sector and a cost ·of 

· ·$35. t· million to t-he private .sector~- .. 
. ' . 

Ligh1:ing Efficiency· Standards in 
Public Building.s. 

With the passage and implementation of specifj.ed lighting .efficiency 
.- standa:r;:ds for public ·buildings, the. lighting levels in e'xisting public· _· . 

. . buildings. will be- lowered, and the lighting in r1ew _'ahd renovated buildil)gs· . 
. will have to. confo~ to. ASaRAE:- 90~7? ,:lighting: standa-rds~--- The 1ighti11:g: •' . 

. ·standa:rd_s_ for· e:>e:istirtg .building~,·tc:>'/be .:promuigated', by;, 't:iiE! Department:.of_· '. 
·._· .· Community Affairs:, (DCA) , will be .. _based on· the ·provisions .°'.of.· a. fo.rthc6ming 
..... _ASHRAE <;::ode._ for ·exi:sting_ bui;,Ld-~r1gs ,·. ·ASH~ .iocL ' . . '. ' . 

':, : ·-_~pproval' and. i~S;e ·-of' this<?mea~-ur~ .will save· :14:. 4,: trillion :atu in 198b. 
Th~se savings will be worth.$36_--inillibn to .the: state,: ~na·-~iii.<co~t··th·e.: .. 
publi'c,_:·seqtor .::about $1 .· mill-i~:m::i~i:14 the privc:ite s,ebtor ,;aboQt ._$1i-.:7·: m.i:lll.on ~-

'·,, .. 

·_ :,Seven-:~Y., .• na:·y/Nigh~ -_Th~r,most~t: .. 
. -Settings_. in Public .. B.uil<fing·$ > .. 
. Mandatcfry .-thermostat: settings, for .·cominerC'ial ancl qther- Pub:Lic bufa.ld~·-· 

· ings will.-· inc-lude: ... ( 1) during t,1orkirig ·._hours, maximum: ~herinos~a:t _settings·. 
· of ·65°F. for retail . space and ·68°F -fo"r other, $pace during the/beating sea~· 
son (defined ·by the ·opera_tiop·pf;.:_heating·eq~pment), .-and, nifni~q.m-·thermo-
stat settings of_ 78~.F · during the :opera1;:.ion·'.of air~conditibn:i;.ng:.,equipment;·. 
~d ( 2) ' during . unoccupied. pe~i~s ;-,. _maxi~um _thermQ~tat. ::setti~g_s :of -155°F '._ .. 
during the heating seas.on,. ·and miriimum.:,thermo.stat. se·ttings of a'0°F during . 
the opera,tion of _ciir~conditio~ing,: equipment, .. ,unle~s' the >heaHng, ·;v~nti~at-. 

i_i:ig, and air-:-conq.itioning {HVAC)_ ~quip_ment 'cari,:,"l~Ef_:shut ·.,0:ff :~ompl~te_ly:" >. . 
To achieve these sJt.ting's_, _. the· measure ·will· ~equire ·,the!_ ~]1.staliation . 

of .7~day,· _dayin:j._ght. :th~rmost~ts' .. or .similcir.·control .~quipltlent,.,and iht:er-· .. 
locks that preyent •. tbe' :~;imui_tan~ous -·:oper~ti-6ri ', ,o-f_· heatiilCJ: ·arid. c:;:ooii11g · 'sys-
.terns. Fi:ria·11y,_. g_u-i4elin~s ,,,wi11\be-·_de~e,"i6p~c1 a;n~-':promulgat.~d ori:_'the:· Volun-
tary in~tallation· of ·other HVAc··.c6~tr'of .equipment to tut·:,e·~ergy consump-·: 
ti6n .. · 

'Succes·~fully'" i~~lem·~-~ted·; the. rneasure 'wi~(·save ts· triilio.rt Btu in. 
:1989, wo_rth. '$4.5. mi_llim:i •.. The '¢6sts to t:n.e;·public' and piiyat~, s'ecto;r.s_ are 
_included int' the cost:$ _of. the. :preceding -measur:e. ,aean:ng·: wi~h _-tighting · .. · · 
·efficiency· standards.~ · . 
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. Repiacemerit. of Gas~ Pilot Lfghts 

The PUC will require gas ·utilities to replace SO percent of the 
pilot lights.in residental gas· heating' ·systems with automat:i.c 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 sqve 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 ~uildings. The provisions··require low-flow shower heads and fau-
cets to reduce water-heating requirements. Energy savings of 3 trillion 
Btu are possible from enforcem~nt 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 public or 
the private sector. 

INDUSTRIAL MEASURES 

Effective implementation of three industrial energy conserva-
tion measures -- boiler efficiency improvement, the recycling of waste 
crankcas~ 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 detailed in Appendix D. 

To achieve these savings, 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 soo,poo . 
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-efficient 
operation of boilers. At the same time, SEO will support use of the 
measure by contacting attendees at FEA's industrial ~~rkshops 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. 
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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 Oil Recycling 

SEO, DEP, and the st~te's Department of Law and Public Safety, 
Division of Motor Veh,icles, will cooperate to increase the recycling 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 oil collection/storage facilities from which the oil will be 
gathered (by private firms under contract to the s·tate 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 regulations.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 meas~res desig~ed for use by 
the tr~nsportation sector have the potential of generating savings of 
14.2 trillion Btu in 1980. Three of the measures apply to all vehic-les: 
right turn on red, enforcement of 55-mph speed limit, and improved emis-
sions inspections. Three are related ?irectly or indirectly to pubiic 
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. 

Implementation 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 (OMV). 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, righ~ 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.S'million. 

The measure was implemented in ·New Jersey in January 1977y conse-_ 
quently, there will be no further cost to the public sec_tor, and .there 
has been ·and will be no cost to the private sector. 

Enforcement of 55-mph Speed 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 enforcemen~ will save 2 trillion Btu in 1980, 
pr $5 mi~lion, without incurring any cost for the private sector~ In 
addition_~ exis~ting budgets ·include the public sector's financial responsi-
bility. . 

Expanded Inspection Procedure for 
Auto Eniis s ions 

In 1972, New Jersey began a vehicle emissions 
control exhaust emission~ and improve air quality. 
gent automobile emissions control stapdards·will be 
tion of an expanded program will save the state 3.1 
or $7.75 million. 

test~ng program to 
Now, far more strin-
required. Implementa-
trillion Btu in 1980, 

'Public sector costs incurred to achieve this savings have already 
been budgeted by·state agencies. The total cost to the private ~ector 
over the period of 19.78-1980 will be $49 million. 

Promotion·of Car Pools and 
Van Pools 

,New Jersey's SEO, the New York Energy Office, and the Port ~uthority 
of New York and New Jersey will undertake a cooperative effort to increase 
the use'of car pools ~nd van pools for da~ly 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) -occupie9 ca·rs\.-to car pools 
and van pools will save an_estimated 6.s· trillion Btu, or $i6.3 million. 
The cost to the private sector wili 'be nominal; the cost to the public 
sector in New Jersey will be $115,000 through 1980. 
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Promotion of Public Transit 

The New Jersey Depa:rtment· of T-;::ansportati~n wil;l_ undertake a market-
. ing program to .promote the use of· public . transpor:ta tion ··in place of 
private car~.. .· · · -

Specifically, the department wi°ll coordinate fa.i:-es,· schedules, and 
routes among the 48 transit. compani~s- and -14 independent .,transi t groups 
in New Jersey. In. addition, a number of . special serv~ces will. be ini-
tiated, including. requced fares dur{ng low--ridership pe~iods, . express. 
buses, and fringe parking lots·at subur~an public-transit. stops. 

·overal'i, successful implementati,on will save 0.8 trillion Btu in 1980, 
at. no additional cost to· either the p

1

r:i.vate or the private sector~ 

Bus Replacement Program 

SEO is proposing, as one measure in its ~nergy Conservation Plan,· 
the purchase of 800 new puhl.ic transport buses for lease by.transit op.er-
a tors ·in ·New Jersey. · These buses, which will be used to increase service 
and· replace outmoded_ and energy-inefficient equipment will -·be· ·purchased 
by the New Jersey Department of Transportation using state and Urban.Mass 
Transportation Administration f_unds. Thus, at no addition cost·~ ·0.2 
trillion 1;3tu can be saved in 1980, .or a dollar savings of $50.0, 000 .. 

Use of Drag~Reduction 
Devices on Trucks 

The DOT will administer a program in which o·wners will pay lower 
registratiOQ.•fees on trucks with drag-reduction devices, such as wind-
s~reens and radial tires_. -Develop,ing the. guidelines for r_equired equip-
ment will cost DOT $10~ o·oo in 1977 .. · The cost to the -private -sector will 
be $4 million, which_ will be r·ecovered through fuel savings·. ·Effective· 
use of the measure will save l trillion ·s1;:u 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 revisio.ns, that are designed to save energy.in _the near term; 
and (2) -the fini;incing o~ energy conservation investments. These two types 
of measures,. which are discussed at length in Appendix 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 w.;i.11 ·be $25 million or $10 _million, also depending .on the form 
of uti'lity ,financing used. The finf=ln.c_ing mea·su.r;e is __ particularly impor-
tant because '.'it will facilitate greater public .·acceptance of other pro-
posed. energy conserva~ion measures. For example, by.ma~ing loans re~dily 
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available, homeowners_ will be much more li~ely to make energy-saving. 
home improvements~ 

current and Propo·sed Conservation 
Measures 

Each of the seven major gas and electric utilities in New Jersev, 
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 overaJ.l en.argy con•umption~ Potential -•~rgy 
saving~-in 1980 will be 5.4 trillion Btu, at no additional cost to.the 
government or the private sector. 

Financing of Conservation 
Investments 

The PUC is -· considering two . al tern a ti ve approaches to financing needed 
energy conservation- investments through the util.j.ties. Under the fir_st _ 
approach, -. the PUC will r_equire electric and gas utilities to provide loans 
for residential ceiling insulati9n for single-family, unattached houses, 
and for .2;.., 3-, and 4-family d~ell~nga. Under the second approach~ the 
PUC will require g~s utilities to adjust.their rate structures to permit 
financing of ceiling insulation,. day/night thenlOstats, and automatic· 
ignition devices (for gas appl~ances) in singl.a-family _ residenc-.s .• · 

' ' 

Under -either approach, utility financing·.w111 start early in 19781 
by 1980, energy· savings will amount to 0.5 trillion Btu under the first 
option and l.i trillion Btu under the other. the end of 1980, the 
total costs to the utilities and associated contractors will'be $25 mil-
lion or $10.2 million, depending on tbe 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 g~vernment. The state's Depart.:.. 
·ment of the Treasury, Division of Purchase and·Property, will establish 
cost-effective, centralized procurement practices that will reduce the 
amount of energy associated with equi~n1;, buildings, and materials used 
by state and le>cal 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 savings that wi_ll be generated by such procure-
.ment practices is relatively low -- 0.35 trillion Btu -- enforcement of 
the measure allows the state government to set an example in energy 

. 

conservation. 
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The state go~ernment will.spend $188,560 by the end of 1980 to 
implement and administer energy-efficient procurement practices. 
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New Jersey Energy Conservation Plan 
. Summary of Measures 

Measures 

Residential and 
. Commercial 

Certification of 
thermal efficiency 
in exlstin_g housing 

Annual furnace 
1 inspection 

lndivldu'al metering 
in residences 

Thermal efficiency 
standards for new and 
renovated buildings 

·Description 

Requires that weatheriza-
tion equipment be installed 
in 1-2 unit residences at 
time of sale (statements 
certifying compliance to be 
filed with SEO) and.in 
multi-unit dwellings by the 
next regular 5-year 
inspection. 

nequires that oil-fired 
heating systems in resi-
dential and commercial 
L,uildings be inspected 
and adjusted, if need be. 
to meet efficiency 
standards. 

Requires that only indi-
vidual (!lectric meters be 
allowed in new and reno- , 
vated residential multi-
family units. 

Requires that all new 
and renovated buildings 
meet the ASHRAE·90-75 
building code. 

1980 Energy 
Cost Savings 
(1012 Btu). 

18.1 

15.4 

0.05 

10.7 

1980 Energy 
Cost Savings 
($000)· 

$45,250 

$38,500 

·s1:0 
OCA 
PUC 
DU 
OMV 

Statti b1erqy Office 
Dept. of Community Affairs 
Public Utility Commission 
Dtipt. of Labor and Industry 
Divisior1 of Mptor Vehicles 

DEP 
DOT 
PA 
UMTA 
OT 

Dept. of Enviro11rTI1,_ntal Protection 
Dept. of Transportation 
Port Authority ol N. Y & NJ. 
Urban Mass Transit Administration 
[)P,pt. of the Treasury 

Implementing 
Agencies* 

SEO 
DCA 

SEO 

PUC 

Implementation Actions 

SEO will establish installation 
standards for each housing type. 

DCAwill: 
Publish educational materials to be 
sent to home-owners with utility bills. 
Develop and administer training 
programs on new standards for 
local building inspectors. 
Rule on requests for exemption 
fnr 'multi-unit dwellings. 
Re~ulatf.! regular 5-year inspection 
of multi-unit dwellinqs: 

.SEO will: 
Specify insµection stanc1arc1s. 
Set guicJelin~s for adjustme~t~. 
Monitor enforcement using 
tune-up efficiency data submitted 
by contractors, and random-SJ)ot-
checks by state insl)t!Ctors. ' 

PUC-will: 
Prnhibit electric service to new 
and renovated. residential build-
ings equipped with maste_r meters. 

DCAwill: 
Adopt ·standards for new and 
renovated buildings · 
Develop a trrJining program·· 
for building inspectors. 
Enforce and monitor the 
new standards. 

Effective 
Date . Required· Legislation 

1/78 

7/78 

-lmmed. 

- 9/77. 

Legislation is needed to 
require that mandatory 
standards be met in 
residential dwelling units; 
to add new codes to the 
genmc1I wel far:e st~ndard 
for multi-unit inspections; 
and to require weather-
i1atio11 inspection for 
1-2 family homes at 
lime of sale. 

Lugislation is needed to 
require building owners to 
purchase annual servicing; 
to prohibit oil companies 
from supplying uncertified 
units; and to empo,,veF"SED 
to enforce regulations. 

Nmte 
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New Jersey Energy Conservation Plan 
·. Su'!lmary of Measures 

Measures 

Residential and 
Commercial 

Lighting efficiency 
standards for 
public buildings · 

Seven-day, day-night 
thermostats in 
pu~lic buildings 

Replacement of 
gas pilot lights. 

. Descriptions 

Requiws that linlltipg 
standards be mnt in all 
public huildill\.lS. New 
and renovated buildinys 
will rm!et ASHRAE 90-75 
or similar codtJS. Ex is ting 
buildi11\JS will meet a forth· 
comin\.l ASHHAE code for 
f!;..1sti11n b11ildirl!I~-. 

Requires public buildings 
to have thermostats con-
trolled by 7.-day clocks 
with prescribed settings 
for tJCcUpied and. 
unoccuµied µeriods. 

Requires retruli_t of · 
50 J)erClml of.existing 
gas furnaces with 
electric ignition systems 
liy the end of 1980 and 
that gas furnaces, ranges. 
and dryers purchased or 
installed after December 
31. 1977, have electric 
ignition sys ten1s. 

1980 Energy 
·Savings· 
(1012 Btu) 

14.4 

18.0 

6.85 

1980 Energy 
Cost Savings 
($000) 

$36,000 

$45,000 

$17,125 

Implementing 
Agencies* . 

DCA 

DCA 

PUC 
SEO 

Implementation Actfons 

DCAwill: 
Adopt standards for new and· 
renovated buildings. · 
Enact standards for existing 
buildings and require com-
pl ian,::e bY. 1980. 
Enforce complian~e by spot-
checking a sampling of 
·building space. 

·DCA.will: · 
Establish·maridatory thermostat · 
settings during occupied periods 
(maximums .of 65° F tor. retail 

. and 68°-F for other space during 
heating season. and minimun1s 

. of 78°F during cooling seasonl 
and during unoccupied periods 
(55° F ,,,aximum and AC shutoff 
or 80°. F minimum,. 
Mandate installation of thermo-
stat equipment and provide 
guidelines for voluntary installa-
tion of additional -~VAC controls. 
Provide for enforcement based on 

. spot·d1~k inspections .. 

PUCwilJ:: 
Review utility plans for meeting · 
furnace· re tr of.it targets. . · · · 

SEO wili: 
. .. 

Promulgate lugislation requiring · 
elect~ic. ignition sy~toms in 

· new.furnaces. ranges. and 
dryers: . 

Effective 
D~te Required Legislation 

. 9177 

ror 
sett inns· 
1/78 
F-or 
equipmt. · 
installa-
tion 9/78 · 

1/78 

Legislation is nCfided 1·0 
empower state to enforce 
standards for existing 
.buildings. 

Leqislation is rcquirnct to 
empower the state to set 
standards. require equip-
ment i11stallation. and 

· P.11forcc.compliance. 

lt..·qisldtion is needt..>d to 
Je(llJire elt!Ctric ignition . 
systems in new gas.· 
anpliallCl!S. 
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New Jersey Energy Conservation Plan 
Summary of Measures 

Measures 

Residential and , 
Commercial 

Water conservation 
code 

Weatherizatlon 
program 

Industrial 

Improving boiler 
efficiency 

Waste oil 
recycling 

Description 

Requires that faucets, 
shower heads. water 
closets, and other fixtures 
be designed, manufactured 
and installed to operate · 
at or below specified 
water flow rates. 

Provides assistance to 
N.J. Community Action 
Agencies for programs 
to weatherize low-income 
homes under grants from 
U.S. Community 
Services Administration. 

. Sets mand~tory fuel-to-
steam (or hot water) 
standards and voluntary 
stack-gas temperature 
standards for boilors rated 
at between 5,000 pounds 
and 500,000 pounds of 
steam per hour and 
establishes programs to 
encourage efficient · 
boiler operation. 

Establishes waste oil 
collection centers to 
encourage proper dis-
posal by "do-it-yourself" 
auto owners who change 
their own oil, and 
proposes programs to 
publicize and provide 
incentives for recy~ling. 

1980 Energy 
Savings 
(1012 Btu). 

3.0 

0.2 

22.7 

0.8 

1980 Energy 
Cost Savings 
($000) 

$7,500 

$500 

$56,750 

$2,000 

Implementing 
Agencies• 

OCA 

OCA 

Dll 
SEO. 

OMV 
SEO 
OEP 

Implementation Actions 

Implemented since 
December 22, 1975. 

Implemented since 
December 22, 1975. 

Dllwill: 
Oversee boiler efficiency certification 
program .. 
Establish operator licensing proqram. 

SEO~ill: 
Follow up on fEA Industrial 

· Workshops. 
· Conduct boiler efficiency 

demonstrations. 

OMV will: 
Amend standards for granting 
reinspection licenses to include 
oil collection facilities. 
Require reinspccdon stations to 
contract with licensed oil 
collectors_ for pick-up. 

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

DEPw1II: 
Require oil collectors to dispose 
of oil in environmentally sound ways. 

Effective 
Date Required Legislation 

6/77 

12/75 

1/78 

1/78 

Legislation is needed to 
incorporate water conser-
vation provisions of · 
National Standard 
Plumbing Code into N.J. · 
Building Code as soon as 
it is approved In June 1977 

None. 

None. 

None. 
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New Jersey Energy Conservation Plan 
Summary of MeaSU{8S 

Measures 

Industrial 

Tank fuel evaporation 
limits · 

Transport~tion 

Right turn on red 

Enforcement of 
55 mph speed limit 

Expanded inspection 
procedure for auto 
emissions 

'Promotion of car pools 
and van pools 

Description 

Requires cmnpliance with 
OEP regulations to limit 
the evaporation of fuels-
from storage tanks. 

Allqws motorists to turn 
riyht at a red fraffic 

· signal at certain inter-
sections after stopping. 

Reduces average speed of 
. vehicles on access-controlled 

highways through stricter 
enforcrnnent of 55 mph 

· speed limit. · 

J~equires that automobiles 
meet Phase 3 auto emission 
standards. · 

Promotes incrnased use of 
car 1->ools and van pools for 
work trips in New Jersey 
and betweHn New Jersey 
and Nnw Yqrk City. 

1980 Energy 
Savings 
.(1012 Bt1.i) 

8.6 . 

0.6 

2.0 

3:1 

G.5 

1980 Energy 
Cost Savings 
($000) 

$21,500 

$1,500 

%.000 

$7.n.,u 

$16,250 

·Implementing 
Agencies· 

OEP 

DOT 

State Police 
OMV 
IJOT 

DMV 
DEP 

DOT 
SEO 
PA 

Implementation. Actions 

DEP viiili: . ' 

Require permits for storage and 
transfer .uf liquid hydrocarbons. 
Require control devices to red.uce 
hydrocarbon emissions. 

Implemented in January 1977. 

State Police will· 
Increase surveillance and 
number' of"citations. 

OMV will: 
Recommend higher fines for 
violations. 

DOT will: 
Implement a public information 
program on the measure. 

OMV will 
Implement ''Phas11 3'' auto ernissinns 
s.tan(larcls at state inspection statio11s. 

DEPwill 
Administer the Phase 3 standards. 

DC)T.-SEO. and Port Authority will 
Conduct market surveys of potential 
car pools and vari pools in taryet areas 

SEO, with New York SEO. will· 
Contact prosµectivc eh,µloyers in_ 
tarw-t areas and help develop car-puul/ 
van-pool programs. · 

DOT and Port Authority.will: 
Provide computer matching services 
tu interested employers. 

Effective 
Date 

3/76 

1/77 

9/77 

1/78 

late 
1978 

Required Legislation 

Non_e. 

None. 

l egislat1on is 11ueded to 
change Motor Vehicle Codf 
to allow, higher fines for. 
speeding violations. 

None. 
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New Jersey Energy Conservation Plan 
Summary of Measures 

Measures 

Transportation 

Promotion of 
public transit 

Bus replacement 
program 

Use of drag reduction 
· devices on trucks 

Description 

Establishes a transit 
.marketing program to 
encourage riders to use 
public transit, rather 
than private cars. 

Introduces 800 new, 
more efficillnt buses 
into the New Jersey 
bus (leet. 

Establishes registra-tion 
fee incentives for 
trucking companies to 
install wind screens and 
radial tires on vehicles. 

1980 Energy 
Savings 
(10 12 Btu) 

0.8 

0.2 

1.0 

1980 Energy 
Cost Savings 
($000) 

$2,000 

$500 

$2,500 

Implementing 
Agen.cies* 

DOT 

DOT 
UMTA 

DOT 
OMV 

Implementation Actions 

DOT will: 
Coordinate routes, schedules. and 
fares of 62 transit companies in 
the state. 
Promote sP,ecial services and 
innovations. 
Establish a 24-hour toll-free 
information service for 
New Jersey transit. 

DOT will: 
Apµly to UMTA for federal funds 
to purchase 800 buses 
Contract for buses. 
Take delivery of buses and lease 
to state transit companies. 

OOTwill: 
Develop guidelines for trucking 
companies on desirable types of 
drag reduction devices, including 
wind screens and radial tires. 

OMV will: 
Redesign registration fees to offer 
lower fees to trucks with drag 
reduction devices. 

-------------------·--·. -- . ----------- -·--·-----·-· ---------·-----------·---------

· Utilities 

Current and proposed 
conservation measures 
by utilities 

Financing of 
conservation invest-
ments by utilities 
(Option 1 and 2) 

Involves electric and gas 
utility actions including 
revisions and advertising 
µrograms to encourage 
conservation. 

Option 1 proposes that 
electric and gas utilities 
finance the installation of 
ceiling insulation through 
loans to customers who 
own single-, two-, three-
and four-farnily units. 
Option 2 involves the 
fmancmg by gas utilities 
of three types of conser-
vation investments for 
single-rarnily space-
heating customers. 

5.4 

Option 1: 
0.5--
Option 2: _1._1 __ 

$13.500 

Option 1. 
$1,250 
Option 2: 
$2,750 

PUC 

PUC 
SEO 

PUC and utilities will: 
Continue to formulate measures 
-to encotfrage energy conservation 
by customers and monitor the 
results. 

PUC and utilities will: 
Finalize speciric details of a 
financing program; utilities will 
screen and contract firms to 
install equipment. 

Effective 
Date 

6/77-
12/78 

1/79 

1/78 

Current 
and 
before 
mid-1980 

2/1/78 

Required Legislation 

legislation is needed to 
empower DOT to plan 
statewide transit., and to 
transfer transit regulatio 
from PUC to DOT. 

None. 

legislation is needed to 
change Motor Vehicle C, 
to permit changes in · 
registration fees. 

None. 

legislation may be nee 
· if utilities dispute PUC 
jurisdiction. 

E 
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New Jersey Energy Conservation Plan 
Summary of Measures 

Measures 

General 

Energy-efficient 
procurement 
practices 

Description 

Proposes cost-effective 
procurement practices 
that will reduce the 
amount of energy 
required for equipment, 
buildings, and materials 
used by state and local 

· governrnen ts. 

1980 Energy 
Savings 
(10 12 Btu) 

0.35 

1980 Energy 
Cost Savings 
($000) 

$875 

Implementing 
Agencies* 

OT 
SEO 

Implementation Actions 

OT and SEO will: 
Estaulish minimum energy efficiency 
criteria fur target equipment, built.tings, 
antJ materials and assemble guidelines 
for purchase. use, anrl maintenance 
of procurPrnents. 

Effective 
Date Required Legislation 

1/1/78 None. 
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2. IMPLEMENTATION OF PIAN 

To achieve the 6-percent energy • savings potential . by 1980, rnos·t of the 
22 conservation measure·s · in New Jersey's Energy Conservation Plan will have to 
be implemented by late 1977 or early 1978 •.. Implementation of these measures 
within a ma.tte·r of, months requires. the effective coordination of a number of 
activities performed by various organizational units. To ~nsure success, ·all 
implementation participants should have a clear understanding of: (1) .the rol~s 
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 nionitotirig. procedures SEO will use during 
implementation to ·ensure the plan will achieve targeted energy savings objec-
tives by 1980; arid (5) the cost budget· for impleme.nting the measures. 

ROLE OF STATE AGENCIES 

The combined efforts of eight st.ate·· agencies and organizations will be 
required to implement the 22 proposed .. energy conservation measures. The roles 
those ~gencies wili play and their pr.inlary responsibilities are: 

• The Department of .Communi.ty. Affairs (DCA) will have responsibility 
for six of the nine measures in the residential/commercial sector, 
including two measures, water con~ervation code arid weatherization 
program, that have already··. been implemented. The four new measures 
will account for energy savings of 61.2 tr~llion 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 an<f 
car pool/van pool systems in the state. 

• The Division of Motor Vehicles .(OMV) and the state police in the 
Department of Law and Public Safety will be responsible for the 
enforcement of the 55-mph spee4 limit; DMV will implement the 
auto-emissions inspections program and the waste oil recycling 
measure. 

• The Department of the Treasury·, Division of Purchase and Property, 
will be responsible for implementing energy efficient procurement 
practices in the state.: · 

\ 
· • The Department o-f Labor· and Industry (DLT) will be responsible for 

· implementirig ·the measure· to improve boiler efficiency .. 

* .See Appendix B ·for a detailed discussion of how the energy savin9s were 
·calculated. 
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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 ~vaporation 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-
spection, 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. 

I 

REQUIRED LEGISLATIVE AUTHORITY 

Ten measures included in the plan can be implemented under existing· author-
ity. The~e measures are: 

• ·Individual metering in residences 

• Thermal efficiency standards for new and renovated buildings 

• Lighting standards .for new and renovated public buildings 

• Improved boiler efficiency 

• Waste oil recycling · 

• Expanded inspection·procedure for auto emissions· 

• Promotion of car pools and van pools 

• Bus replacement program 

• Current and proposed conservation measures by utilities 
\ 

• Energy efficient procurement practices. 

The total savings gene~ated 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 meas~res that .would raise this 
total somewhat could be implemented under existing legislation; however, the 
increase would. not be sut?stantial. • 
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Existing authority, then, does not _give the state the power it needs to -
achieve the 5-percent FEA' target. Thus, leg~slative action is needed in several 

· ~eas. Eight measur·es that require s~me form of ,legislative· action are: 

Measure 

Certification of thermal 
efficiency in existing 
housing , 

Annual-furnace inspection 

Lighting efficiency: 
standards for existing. 
publ~c buildings 

Seven-day, day/night 
thermostats in public 
buildings 

Replacement of gas pilot 
-lights 

Enforcement of 55-mph speed 
limit 

Promotion of public transit 

Use.of drag-reduction 
devices on trucks 

Legislative Action Required 

.Empower state (DcA/SEO) to require 
specific energy-measurement equip~_ent 
in·residences 

Empower state (SEO) to require. 
annual inspection 

Empower.stat~ (DCA) to require lighting 
standards in public QUildings 

Empower state (DCA) to set temperature 
standards 

Empower state to prohibit gas pilots. 
. in new appliances · 

Change fine schedules 

Transfer public transit. functi1ons 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 ~f 'projected savings and almost 4 percent of New 
Jersey's projected 1980 usage. [The remainder of the projected savings (i.e., 
12 Btu) will be generated by the utility financing measures* and measures that 

. have already been implemented.] 

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 ~ill also work with OMV 
to develop new fine schedules for speeding violations and new truck registration rate~ 

* The.PUC may or may not have the power under-existing authority to order the 
utilities to finance conservation investments. 
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SCHEDULE 

Achieving the 6--percent energy savings goa.l also requires a carefully 
planned and executed action schedule in which implementation of the 22 sel.ected 
measures is staggered over a 3~-year perio~ (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 standar~s 
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 
pilo~ lights in furnaces and water heaters, large-boiler owners will be required 
to have boi~ers 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 reinspect ion stat.ions· will· begin to collect waste 
oil for recycling, and automobile owners will have to begin complying with the 
stricter auto emissions standards bysU?mitting their cars to state inspect~ons. 

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 ~inancing conservation investments, 
and in January 1979, the state will take delivery of the first of the 800 new 
buses acquired under the bus replacement pr?gram •. 

Two other measu,res, promotion of public transit and utility conservation 
measures, will be implemented.gradually as constnner 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 s~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 perce_nt in. 1980. This annual 
1-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 sta·te could lose significant federal 
funds, thereby further_ hurting New Jersey's chances of achieving the

1

6-percent 
goal in 1980. 



MONITORING SYSTEM 

Monitoring. :each measure's effectiveness in realizin_g 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 r_eport on these 
energy savings to FEA as part of the state energy co~servation 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 
cqsts to the-state government and ·~o.the private' sector. SEO will use these · 
. assessments of performance to determine which of the. mea·sures 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 over the 1977-
1980 period of $4.6 million.·** (See Exhibit 2-2._) It is assumed this cost 
will be ·covered entirely by FEA implementation funds. 

As Exhibit 2-2 shows, no cost will be incul:'red 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 cost·s are covered by existing budgets of state agencies. In a few cases 
(e.g., bus replacement program), federal funds other than FEA implementation 
funds will be used to defray part of the costs of implementation. 

* A fuller explanation bf how the general monitoring system will be applied to-
each_measure is contained.in the several append~xes that· describe these measures 
in detail. 

, •. 

** This figure 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 
requ~sting such help. 

***Water conservation code, tank fuel evaporation limits, weatherization program, 
and right turn on red. 
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New Jersey Energy Conservation Plan · 
Implementation Schedule for State·Action·s. 

Measures 

Residential and Commercial 
Certification of thermal efficiency 
in ex istinrJ housin~J 

Annual furnace inspection 

· Individual meterin~J in residences 

Thermal efficiency standards for·· 
new and renc)Vatc!d buildings 

Li~1htinu efficiency standards for . 
pulJli(: buildings · 

·Seven-day, ciay--ni.yht thennost~ts in· 
pulllic buildings 

· Replace111er1t of gas pilot light's 

. Water conservation cude 

Industrial 
8:)iler eff ici~ncy 

· Waste oi I recycling 

411n1 7/1/77 

Establish standarjs 

Establish standards 

Establish Enforce for new 
regulation.and ren·ovated buildings, 

Activate standards · 

Define standards 

Establish standards 

Develop program 

Code effective • 
. Ongoing.program 

Define standards 

Conduct public education r1rograrr1 

1/1/78 . 7/1/78 

Require C8rtification 

Conduct spotsinspections 

RequirP. compliance . 

Train inspectors - • . 

IAequire compliance in new buildings 

Conduct spot-inspections 

Require pilot replacement 

Require certificat!on 

Check collection _centers 

.Check existing buildings 
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New Jersey Energy Conservation Plan 
Implementation Schedule for State Actions 

_M_e_a_s_u_re_s ______________ -4_I .... 1_I1_1 ___ ,__1_I1 ___ I_1_1..__ _______ 1I ..... 1 __ 11_a ___ ..__ _______ 1_I_1I_1_a ___ ,__ _______ 1_.I,_I_19 _____ /-_____ ,,_.,_,a_1 
Industrial 
Tank fuel evaporation I imits 

Transportation 
R iqh t turn on red 

tnforcernent uf 55 mph speed limit 

Expanded inspection procedure for 
auto emissions 

PronHltion of car pools and van pools 

Pro111otion of public transit 

Bus replacernent proqr'a111 

Use uf clraq reduction devices on trucks 
Utilities 
Current and proposed conservation 
rneasurcs by utilities · 

f- inJncin~1 ot conservation invest111ents 
hy utilities 

General 
[ 11t'rm,-d f icien t p, ( >L:urtment practices 

Continue ongoing program 

Review performance • 
Educate public 

.ssue citations 

Phase 2. develop Phase 3 

Conduct ma_rket surveys 

Conduct Phase 3 

Contact employers 

Provide computer matching 

Coordinate routes; re-evaluate special services 

Secure UMT A funding Let contracts 

Develoµ regulations Charge registration fees 

Obtain PUC approvals 

Obtain PUC approvals Develop program Offer financing 

Develop requlations Implement regulations 

Distribute buses 
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Exhibit 2-2 

New Jersey Energy Conservation Plan 
Public _Sector Costs 
(Dollars) 

Measure 1977 1978 1979 1.980 Total 
Residentia, and Co.mmercial 

· Certification ·of thermal efficiency 314,357 33,285 3'0,251 . 30,251 408,144 
· in existing housing 

Annual furnace inspec.tion 67,878 146,537 146,537 146,537 507,489 

Individual metering in residences .Q 0 0 0 0 
I. 

· Thermal efficiency standards for 0 .0 0 0 0 
new and renovated buildings 

Lighti~g efficiency standards and 187,500 325,300 3,15,390 . 3,15,300 1,143,400 
seven-day, day/night thermostats· 
for public buildings 

Replacement of gas pilot lights 0 0 0 .0 0 

Water _conservation code 0 0 0 0 0 

Weatherization program 0 0 0 0 0 

Subtotal 569~735 505,122 . 492,088. . 492,088 2,059,033 

. Industrial 
lmprovi.ng boiler efficiency 52,170 63,080 p3,080 63,080 241,410 

Waste oil recycling 2.1 ,700 3·,340 3,340 3,340 31~720 
Tc1nk fuel evaporation limits · 0 0 0 0 0 

Subtotal I 73~870 66,420 66,420 66,420 273.,130 

. Transpo·rtation 
Right turn on red 0 0 0 ·o 0 
Enforcement of 55 mph speed . 0 0 0 0 0 
limit 

Expanded inspection_ procedure 
for auto emissions 

0 0 ·o ·O 0 

Promotion of car pools and van·· 40,000 25,000 25,000 · 25~000 115,000 
pools 

Promotion of public transit · 0 0 0 0 0 
Bus replacement program 0 0 0 0 0 
Use of drag reduction devices on 40,000 o· o· 0 40,000 
trucks 

Subtotal 80,000 25,000 25,000 25,000 155,000 
Utilities 
Current and proposed conservation · 0 0 O· 0 0 
measures by utilities 

Financing of conservation invest- 0 0 0 . v· 0 0 
ments by utilities 

Subtotal 0 0 0 0 0 

RESOURa PlANNINC ASSOCIATES, INC. 



Exhibit 2-2 (cont'd) 

New Jersey Energy Conservation Plan 
Public Sector Costs 
(Dollars) 

Measure 1977 1978 1979 1980 Total 
·General 
Energy-efficient procurement 33,775 51,595 51,595 51,595 188,560 
practices 

Subtotal 33,775 51,595 51,595 51,595 188,560 
T,otal for Measures 757,380 648,137 635,103 635,103- 2,675,723 

Additional Costs 
N.J. Energy Conservation Center 0 500,000 500,000 500,000 1,500,000 
General Administration (SEO) 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 
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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 environment. Both 
kirids of impacts were estimated for the plan. 

ECONOMIC 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 S':1ffi of. 
projected energy savings for each measure, beciu~e 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, 
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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 (Le., $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 
e·conomic 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: 

• Those that require new private-sector investment and offer a 
payback by the end of 1980. Eight of the 22 proposed energy 
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; lj.ghting 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 litnit, 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, va~ued at 15 percent of the pfan'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, anq 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. 
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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, ar·e· a secondary benefit. (See 
Exhib~t 3-1 fo~ a summary· of costs and energy· savings.) 

Those for.which private sector costs were not.calculated or for 
which there are no private sector costs or energy savings. 

• 0
1f Private sector costs have not-been calculated for promotion 

·carpools and van pools. In addition, there are no private 
sector costs connected with the energy efficient procurement 
practices measure. (See Exhibit 3-1 foi; a summary of cos.ts and 
energy savings.) 

Costs and Benefits to Homeowners 

Implementation of the measures affecting homeowners will.entail some 
costs to the homeowner; however, in' ·general, the costs will be more t,han 
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; replacem1ent of a pilot 
light.with automatic ignition in a gas-fired heating system wil_l,...cost · 
about $100 •. However, the homeowner who is obliged to ma;ke all three 
improvements will recove; the outlay in 4-5 years because the savings 
resulting from those improvements is; on .the average., $119. 75 per year 
(see Exhibit 3~2). And, of course; because the.installation costs. are 
one-time investment;s, this amount will represent actual savi'rigs 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 
oil dealers that include annual inspection and adjustment and so will not 
incur added costs.) 

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

) ' 
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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: lighting 
standards; 7-day , day /night thermos ta ts; and furnace inspection. · ·The 
value of energy· savings through 1980 from all three ($274.9 million) will 

. _ : ·gre.atiy exceed ~he costs of_ compliance through 1980 ($71. 7 -mill~on). 

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 adj'ustments 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 o·il-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)e 

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

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

Since none of the m~asures in the J;>lan wili induce consumers to switch 
fuels, the plan will result in .less use .. of. ·~~ch 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 pqllu-
tants, dissolved solids emissions wiil 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, 
~an be determined only by comparing them with the 1980 p~ojected 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 eac~ measure. In many cases, such as individual metering or gas 
p~lots, 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 fuels will be saved in propo~tion 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 Assigned 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 perf~rm the 
calculations and contained in Appendix H. 

* Information on 
Energy·: · A Report 
Energy, May 1974. 
the fuel mix will 

New Jersey fuel usage, by sector,· was · 1:,aken from 
to the Governor of New Jersey, by the Task Force on. . . 

The data in this report are for 1972, but.it is unlikely 
change significantly by 1980. 
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New Jersey Energy Conservation Plan 
Summary of Private Sector Costs and Energy Savings 
($000) 

Costs 

Payback Period 
and Cost Assumptions 1 1977 1978 

Payback by 1980 
New investrnent4 3,380 64,370 
No new investment5 0 0 

Payback between 1980 and 1985 
With utility financing Option 16 0 108,870 

·with utility financing Option 2 7 0 112,530 

No payback by 1990 
With utility financing Optio11 18 10,900 20,590 
Witl1 utility tinancin!J Option 29 10,900 11,800 

Other10 
Total with utility financing Option 1 
Unadjusted 14,280 193,830 
Adj11sted l l 14,280 193,830 

Total with utility financing Option 2 
Unadjusted 14,280 188,700. 
Adjusted 14,280 188,700 

Total Annual 
Through After 

1979 1980 1980 1980 

30,860 25,060 123.670 11,650 
0 0 0 0 

108,870 100,770 318,510 0 
112,130 104,030 328,690 0 

20,790 21,690 73.970 13,700 
12,700 13,600 49.000 13,600 

160,520 147,520 516,150 25,350 
160,520 . 147.520 516.150 25,350 

, 155,690 . 142,690 501.360 25,250 
155,690 142,690 501,360 25,250 

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. 

Energy Savings 
Total 
Through Total 
1989 1977-19792 1980 1981-19893 1977-1989 

228,49() 269,910 207,625 1,868,625 2,346,160 
0 · 67,600 52,000 4'68,000 587.600 

318.510 81,090 62,375 561,375 704,840 
328,690 84,660 65,125 586,125 735,910 

197,270 11,700 9,000 81,000 101.700 
171.400 10,080 7,750 69,750 87,580 

22,260 17,125 154,125 193,510 

744.270 452,560 348,125 3,133,725 3,933,810 
744,270 362,050 278,500 2.506,500 3,147,050 

728,580 454,510 349.625 3,146,625 3,950,760 
728.580 363,610 279,700 2,517,300 3,160,610 

4 Includes costs and energy savings for eight measures: annual furnace inspection; individual metering in resid~nces; thermal efficiency standards for new and renovated buildings; lighting effi-
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 tor eight measures: water conservation code; weatherization program; tt1nk fuel evaporation limits; right turn on red. enforcement of 55 mph speed lin:iit; 
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 progrcJms. , 

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

7 Includes costs a11d 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 auto emissions. 

10 Includes energy savings for two meas~res: promotion of car pools and van pools (nn private sector costs estimated) and energy-efficient procurement pr;;.:.iices--(no private sector energy costs or 
savings). ·, 

11 Adjusted energy savings are c~lculated by multiplying unadjusted figures by 0.8 to account tor overlap in the conservation impact of proposed measures. 
m 
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New Jersey Energy Conservation ·Plan 
Costs. and Benefits for Homeowners 
(Dollars) 

Requirement 
Cap insulation 
Day/night thermostat 
Replacement of pilots in furnace (gas only) 
All one-time actions (with gas heat)** 
Furnace inspection (oil only) 
Auto emis~ions inspections 
Auto repairs to pass inspection, if required 
All ·annual actions (with_ oil heat and if car 
passes inspection) 

On•Ti111e 
Cc,sts* 

325 
· 110 
100 
535 

* Not all homeowners will require additional insulation or have a gas furnace. 
* *Payback period = 4.5 years. 
t Only about one-quarter of cars inspected will fail and require work to pass. 

Exhibit 3-2 

Annual ,. Annual 
Costs Savings 

94.25 

25.50 
119.75 

·25.00 37.00 
1.80 0.00 

30.oot 40.00 
26.80· 37.00 



New Jersey Energy Conservation Plan': -
Environmental Impacts · - .. ___ ._ 

Reduced Ert:iissions of Water Pollutal'lts* (tons) -
Acids -. 
Bases 
Dissolv~d solids, -~isc. 
Suspended soi ids 
Non~degradable organics 
Biologic~I oxygen' demand_ 
Chemical oxygen demand 

, Reduc_ed Emissions of Air Pol.lutants (toqs) 
Particulates 
Nitrngen' oxides 
Sulfur dioxide 
Hydrocarbons. 
Carbon monoxide 
·Carbon dioxide 
Aldehydes 

' ,',. 

Reduced Solid Waste** (tons) 

Reduc~d Thermal Rejection (Btu) 

Reduced
1 
Occupational Casualties 

Occupational deaths (persons) 
Oc~upational injuries (persons) 
Occupational person-days lost 

·159-
l4 

.s50· 
152;, 

' 117 1 

.. .' 31 
192 

5,399 
36,722, .. 

- 3f,29p 
216,634 
35,332 

11,245,000. 
891 

25,625 

3,335 

1. 1 
. 25.5' 

2,178.0 ', 

. * These figures exclude 18,900 tons, (5.4 x 106 gallons) waste lubricati11g 
oil which will, as a result of the plJn, not be dumped into the state's 
waters, (or land). 

**Includes 210,000 tons of reduced volatile organic emissions due to tank 
fuel_ evaporati_on limits.-
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SELECTION OF THE ENERGY CONSEB.YATION MEA.$URES 

Of the 22 conservation measures .included in \the plan, 6 are required 
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 millio_n annual energy 
savi~gs, were chosen by a project team composed.of representatives of SEO, 
the contractor {Resource Planning Associates, Inc.), and the subcontracto~ 
(Wil}?ur Smith and As'Sbciates, Inc.). 

In the belief that political pressures w.il,l keep U.S. energy prices 
below world _levels through 1980_, and that without a price incentive people 
will not voluntarily conserve energy_, the project team concentrated on 
mandatory energy conservation measures.** Specifically, it cons_idered 
only measures that could generate significant energy savings_ by 1_980 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 ~mounts of energy were used and where savings could 
be achieved without major capital investments. Conversely,·· the 1980 dead-
line e•liminated measures related to land ·use/transportat;i.on .patterns and 
industrial processes, which waste considerable amounts of energy but re-
quire substantial capital and time ~o 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 tha~ 
they do._ 

The 1980 deadline also restricted selection to measures that address 
existing building and vehicle ste;cks. _For instance,-the/plan includes a 
measure that requires cap (roof) insulation and day/night thermostats in 
existing r~sidences. · In addition,_. the need to achieve the 5-percent 
energy savings target by 1980 meant that the mea~ures selected had to be 
popular enough to attract widespread public and private support to er.sure 
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 prugram, and tank fuel 
ation limits. In addition, one of the six required measures, right turn 
on red, has recently been implemented in New Jersey. 

** However, recognizing the importance of voluntary efforts, the p!:"s j •"(. . 
team has proposed as p.-1rt of its plan, -a New Jersey EneY.'gy Conserva-:.:..c 
Center to provide technical, as.si~tance . and infonnation to hom~owners a:1c 
industry requesting such support. 
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··require ret:r:ofit 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 mea·sures 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 seGtor, these measures are: 

• Residential and Commercial 

1~ Certification of thermal efficiency in existing housing. 
2. Annual furnace inspection 
3. Individual metering in residences 

·4. ·Thermal efficiency standards for new and .renovated 
buildings 

5 • · Lighting ef.f iciency standards for public 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 boiler efficiency 
11. Waste oil recycling 
12. Tank fuel evaporation limits 

• Transportation 

13. Right turn on red 
14. Enforc~ent 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 

• 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 ~plement 
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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 
fonn 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 t.hat will not be financially 
attractive or at least acceptable to the private interests that must bear 
the costs of implementing them. 

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

* 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 w.:ts 
the Handbook for State Energy Conservation Plans (Volume 2 of the source-
book), prepared by FEA. 
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before 1980 will generate savings during all of 1980) and added to a 
separate estimate of the nwnber of units that will 'be affected ir. 1980 
and generate savings in that year (units affected in 1980 will, on the 
average, generate 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. 

i 
Finally, the procedure for calculating the number of units affected 

by the utility financing measure varied slightly from that used for the 
other_meas~es 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 tot~l savings generated by the pian 
were exaggerated. For instance, 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 percento Thus, each measure, indiridually, 
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. 
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Even with.these precautions, some double counting did occur, espe-
cially in the residential/commerc~al and tr~nsportation sectors where 
interaction of the measures is the greatest. Although it is impossible 
to estimate exactly the 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 ~ade to reduce the savings estimate developed for 
each measure to.account for this double counting; it cannot be done 
cqnsistently, 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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PROGRAM MEASURE 

CERTIFICATION OF THERMAL EFFICIENCY 
IN EXISTING HOUSING 

In 1972,· the residen-t;ial sector used more than 25 percent of all the 
energy· consumed in New Jersey. Of this, residenti91 space heating accounted 
for 60 percent and air conditioning accounted for 2 percent (a figure that 
is ~apidly growing).* 

This measure will require that therrnal-eff iciency equipment be in•stalled : 
by specified dates in residential buildings (excluding mobile homes) that 
were bui_lt or renovated before .1978 and that :r;emain in the housing stock· 
at the end of 1980.** Single-family,. low-density, and low-rise dwellings· 
must ins-t;all two types of weatherization equipment, if that equipment is not 
already· .in place: ( 1) an automatic day /night ther.mometer in e~ch unit (or. 
units), and (2) sufficient "cap" or, attic insulation to meet minimum F_ederal 

· Housi_ng Authority . standa..rd~ for New Jersey_, or such ma-ximum levels as are 
pos~ible_for individual• dwellings. 

Weatherization equipment that will be r.equired 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 aJl units, 
other.equipment, such as HVAC (heating~ ventilating, and air condi~ioning) 
controls, will be emphasized. -

Legislation will establish mandatory deadlines for compliance for each 
housing type. Multi-family dwellings of three or· more uni ts 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-fa~ily 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 this measure are projected at 18.1 trillion 
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 .' 

** All· units cortst;ucted or renovated bttween 1978. an~·:.1980 will be requir~d 
to meet .the energy-efficiency standards outlined by the ASHRAE 90-75 standard 
which New Jersey has.adopted•in 'the 'new State.i;Jniform Building Code. This· 
standard is required by the measure entitled "Thermal Efiiciericy Standards 
for New and Renovated Buildings" . (see p. C-30). . 
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. 'IMPLEMENTATION APPROACH · 

Detailed Provisions 

This program will require that all residential buildings be retro,f i tted -
· with specified therinal-effi9iency equipme·nt. To assist owners, a copy of the 
new legal requirements and deadlines, as well as informational materials, 

· · will be. sent to all residential building qwners no later than September 30, 
1977. The material will include information on insulation, fuel savings, 
measuring heat gains/l~sses, and other pertinent topics. A list of orga~ 

· nizations that can assist owners-on specific.questions or requests ~ill also 
·be .provided. This list will include the names·, ad.dresses, and phone numbers 
of contacts at local city halls, chambers of commerce, and engineering firms. 

Under current Ne~·Jersey regulations, dwellings of three or more units 
und.ergo 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. 

Ali one- and'two-family residential units will be required to·pass an 
energy-efficiency · examination at the time of sal.e, subsequent to January _l, 

··1979_ A certificate of compliance with the standargs must be delivered to 
· • the 1:>uyer at the time of 9losing ·on the property.· It will be the duty of 

the seller to find an authorized inspector to perform the e~amination. 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 closing papers 
filed at the· registry of qeeds. 1 

A system of appeals will be established to enable -homeowners to file 
c9mplaints concerning compliance deadlines, weatherization difficulties, 
and other problems. 

Implementing and Administering 
Organizations 

The New Jersey State Energy· Office will establish the guidelines for 
this measure, including s~ecific standards for installing.equipment in each 

· housing type. 

The ~epartment 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 li-sts -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 ~ill distribute the 
pamphlets with their electric bills. Envelopes of bills containing the 
pamphlets will be appropriately labelled to ensure homeowner ~wareness of 
the material enclosed. DCl-\ will also mail informational materials concerning 



mandatory ~ompliance to all real estate firms a·nd agencies- in the sta1:e, 
and, to ensure easy access for homeowners~ will send certificate of com-
pliance forms· to real estate firms lj municipal · t0wn ., halls, re'gist:r:ies of 
deeds, and local attorneys. 

DCA 13ureau of Housing Inspection will continue to regulate the 
inspection of multi-family· units• by local building inspectors. ·oCA 
inspectors will periodically accompany local inspect~rs during: routine 
residential examinations on a spot-check basis.) State inspectors will 
also . conduct energy-efficiency analyses on. residences where' homeowner·s 
file complaints'.concerning the required standards. 

In ·addition, DCA.will establish procedures to be carried out·on the 
local l_evel. for the inspection of single-family and two-·family homes at .. 
the time of·sale. 'l'his will involve developing a training program for· 
state and local housing inspectors to teach them the new thermal-efficiency 
inspection techniques. To expand the iist of 

1

.qualif ied experts who can , 
inspect. homes at the time· of sale,· the training -sessions will also be: open 
to local contrac·tors, private engine·ering 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 included with the information 
package, -of the names· and addresses of qualified .inspectors. 

I .. I . 

Finally, DCA will review and rule on all requests for exemption from 
the regulations· concerning multi-family units. Officials from municipal. 
and county boards of construction will handle appeals and complaints from 
owners of single- and two_.family homes. · 

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. DtA inspects multi-family units every 5. 
years for compliance with health, safety, and maintenance codes. The new 
legislation will add an energy-efficiency 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-
pliap.c·e 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-efficiency 
standards. 
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Implementation' Plan and· Schedule 

The requirements for certification of thermal-efficiency standards in 
·existing residences will become effective on January 1, ·1979_ ·To ensure 

··homeowner understanding of the standards, all educational materials will 
., .be disseminated by' September 30, 1977. Trai~ing programs.for inspectors 
· will commence immediately after this. (See Exhibit C-1 for the implementa-

tion plan and schedule.) . 

Monitori~g System 

For multi-family units, no monitoring system is necessary, unless DCA 
· . reports. a significant percsntage of• violations in its regular inspection$. 

In the absence of this, SEO will. assume that 20 percent of the units in 
m~l ti-family buildings will comply e'ach year after the measure is imple-

. mented. 

For single-family·and two-family houses, SEO will monitor· savings ·from 
the measure based on the certificates of compliance r_eceived ·from the sale 
of homes. The certificate will specify the date of sale and the date that 
.thermal-efficiency equ~pment was installed. Actual energy savings are. 
calculated by ~ultiplying the average annual energy savings per unit times 
the number o,f 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 consmnption,in the residential sector. 

· ·. Mea·sures that require annual inspection and· mainte'nance for boilers and 
. heating systems, for instance, will greatly·contribute to thermal efficiency 
in many residential buildings. · · 

EXPECTED ENERGY SAVINGS 

Methodology 

Savings that 'can be attributed to the. thermal-.efficiency measure. ~re 
a function of: 

• The number of residential dwelling units in New Jersey in 1980 
covered by the measure 

• The annual residential unit.demand for heating .and cooling expected 
in 19~0 

• The anticipated energy savings as a result of weatherization 
equipment 

• The percentage of hol.lsing that will be retrofitted by 1980 under 
this measure. 
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Certification of Thermal Efficiency in Existing Housing 
Implementation Schedule 

Task Calendar Months 
1, May 1977 1 Jan 1978 

--

Establish efficiency standards and -guidelines for each housing type 
(SEO) 

A,nend Building Code for multi-unit -buildings (DCA) 

Establish system of appeais (DCA) -
Rese,11cl1, write, and supervise publi- -cation of promotional and instruc-
tionol materials (SEO/DCA) 

Disseminate materials to all residen- -tial homeowners (DCA) 

Send instructional fliers to real -estate industry 

Develop training program for -inspecturs and a new licensing exarn 

Commence inspector training sessions 
anJ testing periods 

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

Munitor compliance and certification 
impacts (SEO) 

1 Jan 1979 1 Jan 1980 1 Jan 1981 
- ··-- - - - -

---
.... 
-
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Th~ calculations and assl.llllptions. used to determine these figures are 
discussed 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, 
then 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 + Additions* Removals* Renovations* 19~0 Total 

Single-family 1,152,670 226,AOO 55,081 7,248 1,)17,141 

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-rise** 331,227 55,650 66,016 8,688 312,173 

* All projections of change (additions, removals, renovations) in the New Jersey housing 
stock were based on data for the·NC>rthe~st region of the. Uni~ed States. Thes~ w~re 
multiplied by a population sh1ue factor of 14 .82 percent to obtain estimates for 
New Jersey. 

** Low-density is defined ~s ~ingle-family ~ttache<l units and 7.-4 unit dwelllnqs: 
low-rise is defined as 5 or more units, 3 .or less !ltories,-high-rise i~ defined as 
5 or morP. units~ .more th~n J stories. 

Sources: U.S. Federal Energy Administration, State Energy Conservation Program: 
Sourcebook, Vol. 2, Tables IVA, IVB, p. 44, 1976 .. 

U.S. Federal Energy Administ~ation, Project Independence Blueprint, 
"Residential and Commercial Enerqy Use FatternR, 1970-1990," November: 197'1, 
Table 2.6, p. 56. 

It .was,· assumed 
will be required to 
new construction. 
thermal-efficiency 

that all new and renovated units after year-end 1977 
meet the ASHRAE 90-75 thermal-.efficiency standards for 

\ . 

Since these savings are included under the savings for 

omitted here. · 
standards for new and renovated buildings, they were 

Mid-year 1980 was selected 
acqount for the fact that units 
average for only half the year. 
generate a full year of savings 

as a cut-off point for the calculations to 
retrofitted in 1980 generate savings on the 
Retrofits that occur in 1978 or 1979 will 

in 1980. 
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To derive the percentage of total' units affected by the measure (l;)ee. 
Table 2), it was assumed that betwee·n January 1, 1978, and· July 1, 1980, 
SO percent of multi-family dwell1ngs, (three or more units>', wil'i 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). In 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 ~o the inspec·tion. 

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 perc.ent of ti:ie 
U. S. population . moved over a 3-ye·ar ·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 yea.rs. _The;I"efore, ·2s percent (. 30 x 83) 

3 years 
of single-family unattached and attached units will be turned over to new. 
owners. 

In addition, ~twas assumed that of·the low-density category, .one-third• 
of the multi-unit dwellings, or 120,770 ~nits, 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 N11mber of• .. Pe;cent of Units Number· of Units 
-Housi.ng Type of Units 1980* , Subject to.Measure Subject to Measure 

Sin~l~-family: 
. ,unattached. 1,317,141 ., .?.5 329,285 

Low-;-den~i.ty 

Sinqle-family: 
attached 243,980 25 60;995 

2 Units 120,770 .25 ,,30,193 

3-4 Units 245,200 so 122,600 

Low-rise 263,922 · so 131,961 

High..;;ifse 312 173 so _156~087 

/' 

* See Table 1, p .. C-6. 

t Illinois. Department of Business and Economic' Development, Illinois Conserva-
tion Feasibility Report (FEA/PL--94-163), May 1976, p. 198. 
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Annual residential unit·deinand. Space heating and cooling demands 
. 'for each type of dwelling unit in -1980 (see Table 3) were based on regional .. 
. · demand. calculations adjusted by FEA correction factors for· weat:her differ- . 

~mces. In the case of New-Jersey, the heating CO:frection- factor is 0.93 
·:and the cooling correction factor is 2.38. 

TABLE 3: UNIT DEMAND FO~HEATING AND COOLING.IN 1980 

, Housing Type 

Single-family: 
unattached 

I 

I Low-density 

Single-family: 
attached 

2 Units 

3-4 Units· 

Low-rise 

High-rise 

Number of 
Units Subject 
to Measure• 

329,285 

60,.,995 

J0,193 

122,600 

131,961 

,156,087 

* See Table 2, p. c~7. -

Annual 
Space Heating 
Requirement 
per Unit 
(106 Btu) 

206.4 

144~6 

144.6 

144.6 

94.9 

87.6 

Annual 
. Cooling 
· Requir'!!mcmt 
per Unit 

· (106 ·etu) 

6.6 

5.3 

5.) 

5.3 

·4.7 

4.5 

T9tal 
l\nnual 
Demand 
(1012 Btu) 

7(). 2 

'l. l 

4.5 

lR.l 

D. l 

14.4 

Percent 
of Total 

54 

7 

3 

14 

11 

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 construe-

.· _tion material, size and design of building, number of stories, and heating 
.system. Therefore, lacking a state survey of building characte~istics and 
heat loss/gain experiments using various types of materials, it is difficult 
to estimate potential savings. 

However, using assumptions .based on the research that has been done; 
an 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 Conunercial Energy Use Patterns, 1970-1990," p. 12) show 

·. 11..4 percent_ in .a New England region, one-story home. A National Petroleum 
Council ·docmnent (Energy Conservation in the U.S.: short-Term Potential 
1974..:.79, March .1974, p. 46) estimates a savings of 18-24 _percent, depending . 
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-on total heat loss assumptions. The- Federal Power-Commission, Of:fice·of 
Energy Systems (Measures for Reducing Energy Consumption for Homeowners· 
and Renters, March '1975), calculates a savings of 10-36 percent for sp~ce 
heating~ ·aut of these estimates, a 15 percent energy savi~gs is consid-
ered the most reasonable. 

\ \ . 

TABLE 4: 

\ 
SAVrNhs FROM WEATHERIZATION EQUI.PMENT 

Net Percent of 
Percent of Percent of New Percent of Savings Facto~ed 
Energy Saved "9using Stock Sav,ings Possihl_e for. overlap 

Housi,ng Type ·with Opportunity 
and Egui12ment · .. Heating/Cooling. _ .for Savin2s ' Hea ting/cooHng Hea ting{CooUng 

Single:..family: 

CAP insul~tion 15.00 5.00 44 6.f; 2.2 
0/N thermostat• 10.00 •'N/A 100 10.0 N/A 
Total 16.0 2.i 

Low-density: 

CAP insulation 7.50 2.50 60 4.5 1.5 
D/N thermostat• 10.00 N/A 100 10.0 N/1' 

Total 14:1 1.5 

Low-:rise: 

CAP insulation · 3. 75 l.25 50 1. 9 o.·6 
D/N thermostat*· 10.00 tl/A 100 10.0. N/A 

'!Utal 11. 7 o_.6 

High-rise: 

CAP' insulation· N/A N/A N/1\ . N/A N/A 
P/N thermostat• 10.00 N/A 100 10.0 N/A 

Total 10.0 N/A 

* 0/N thermostat (8°6). 

The Federal Power Commission sourc-e sets out a maximum cooling sav-
ings of 10 percent- for a single-fami_ly' dwelling, depending· on climate, ·etc. 

' ( \ _ A conservative_· 5 percent savings wa.s selected for· this analysis.· 

For low-density and. low- a·nd· :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 
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. •· . that ;tow-density uni ts receive 50 percent of the benefit of the . single- . 
family home on average, and low-rise (i.e., garden apartment units) r~ceive 

. 25 percent. Further, it is assumed that cap insulation. improvement does ·· 
not apply to high-rise· units. N9 estimate Qf potential savings from HVAC 
controls or other insulation installation in high-rise. units has been in-
cluded in this calculation. 

With respect to the day-night thermostat, the estimate for single-
family unattached homes has al.so been documented,·• and the possible effects 

·· on other housing types were assumed to be the-sam~. 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 th~ fact that low-rise and low-
density units are 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 existing housing stock is equipped 
with day-night thermostats; thus, 100 percent can benefit 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 o~ l'.10 insulation and 34 percent had 2" to 3" of attic insulation. 
This suggests that 44 percent need insulation and have accessible attics. 
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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· 

ss 
AI 

TD 

TI 

) 

= Winter Savings 

= Summer Savings. 
= Attic Insulation· Savings 

= .Thermost~ t Decrease Savings 

= ·Thermostat Increase Savirigs 

WS = TD%+ Al(l 
SS = TI% +.AI(l 

TD)' 
TI)%.* 

Calculatio~ of Energy·Savings 

Total savings ( see Table 5) were ca.lcula ted as follows : 
) . - . . . 

. . 

Number of units in.housing stock subject to measure 
t~mes energy .demand per unit,. -times energy savings (%) 
fro~ th~rmal equipment, times po~ential coverage (%)~. 

Total projected energy savings for 1980 are 18.l trillion Btu. 

TABLE 5: SAVINGS .FROM THERMAL-;EFFICIENCY MEASURE 

Total. Percen't Tot.al Percent. 
Number of Heatinq of Cooling of Total 
,Uni ts Stibject Demand He,11ting Demand Cooling Savings 

Housing· Type· to Mea·sure (lol 2 Btu) Savi~gs · (1012 Btu) Savings (lo12 Btu)· 

Single-family:· 
unattached 329,285 68.0 16.0 2.2 2.2, 10.9 . 

1'.°w.,.rlensity: 

Single-family: 
attached 60,g95 8.8 14.1 0. 3 1.5 1.2 

2 Units 30,193 ~-3 14.l 0.2 1.5 0.6 

3-4 Units 122,600 17.7 14.1 0.6 1.5 ·. 2.5 

Low-rise 131,961 12.5 11.7 0.6 0,6 1.5 

High:..rise 156,087 13.7 10.0 · 0.7 N/A-- ' 1.4 

Total 18.l 

\. 

Percent 
of Total 
Savings 

60 

7 

3 

14 

8 

,8 

100 

* U.S. Federal Ene:r:gy_ Administration, State Energy Conservation Program: 
Methodolog·i~s for Estimated Energy Savings, prepared by Stanford Research . 
Institute, 1'976. 
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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. Duri~g 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 fo~ 5 months as a liaison •with the public 
and DCA on the program. DCA will need three ~en 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 saie. 

During 1977, DCA will also provide three full-time instructors to 
administer training programs to municipal building inspectors on the new 
therma~-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~ 
zat_ions. 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, t~e 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)0 It is assumed that no a~ditional 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 T;)eriod is $82.2 
million annually. 
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Certification of Thermal Efficiency in Existing Housing 
Personnel Costs to lmplem~nting _and Administering Organizations 

Task Year Staff Requirements Man-years Organizat_ion Salary ($) Annual Cost· ($) 

D~velop standards and guidelines; 1977 3 staff 0.450 SEO 15,000 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 

0 Administer training programs; 1977 3 instructors 0.250 DCA 15·,000 '3,750 I 
I-' give exaf!ls; issue I icenses • ·.i~..:.; 

l,J 

Monitor compliance and 1978-1980 1 staff 0.250 SEO .15;000 3,750 
certification impacts 
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 ) ,875 
give exams; issue licenses 

Annual cost 1977 33,125 
1978 20,625 
1979 l8,750 
1980 18,750 

Total cost 9·1,250 
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Exhibit C-3 

Certification of Thermal Efficiency in Existing Housing 
Total Costs to Implementing and Administering Organizations 

Costs by Calendar Vear 

Type of Costs 1977 1978 · 1979 1980 Total 

Personnel 33,125 20,625 18,750 18,750 91,250 
p Fringe benefits 

1 
6,956 4,331 3,938 3,938 19,163 

(.21 x personnel) 
Travel* 182 110 · 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 30,25·1 408,144 

• Assumes mileage for truvt!I by DCA ,nstructurs will uverage 20 miles µ,ir day ,11 $0. 14 
pm mile. 

·•includes educational muterials, truini11q 'proqr.irn Pi:lcki:lges. and exarnindtlOllS, 
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Certification of Thermal Efficiency in Existing Housing 
Summary of Costs to Private Sector 
($ millions) 

Type of Cost 1977 . 1978 1979 1980 _ 

Inspectors at time o'f sale* 1.62 1.62 1.62 
Day/night thermostat** 36.67 36.67 36.67 

. Cap insulationt 43.88 43.88 43.88 

Total. 82.17 82.17 82.17 

Total 

4.86 
110.01 
131.64 

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 $110 per unit, including labor, in 1979$. 

· t 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 ho~eow;ners in 
·retrofitting efforts, the timing of ~ompliance wc:>uld be.· advance.d.' .. ~:P.d 
the flow of expenditures altered., . 

. 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 skiri 
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, 
en9ourage participation in conservation measures in their commercial, 
qommunity, 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. 
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ANNUAL FURNACE INSPECTION 

· PROGRAM MEASURE 

' This measure will require the annual inspection and adjustme.nt of all 
oil-fired heating systems in homes, commercial buildi~gs_, -~nd schools to• 
meet state efficiency standards •. 

E~ergy savings in 1980 are estiI11;ated to be 15.4 trillion .Btu,
1 
or $38.5- millic 

'IMPLEMENTATION APPROACH 

Detailed Provisions 

. ·"° The measure will require the annu_al inspectipn and certification of all 
oil-fired residential and commercial furnaces and' boi!'ers.: The i~spections, 
adjustments, ·and certifica.tio~ wiil.generally be ·carried out by oii,q.is-
tributers ·and retailers as ·part of.thei:r service contracts with building 
owners~ although other technicians may also 'offer the service. --Building 
owners will be responsible for seeing that certification is cairied out. 
After a certain date, oil dealers will be required.to stop fuel :deliveries 
for -~~c-ertified equipment. . . 

The New·Jersey State Energy Office (SEO) will_ promulgate regulations 
specifying minimum equipment efficiencies for heating systems. The regula-
tions wi-1,.1 require a minimum combustion-side efficiency· of 7 2 percent. Abov.e 
this, rather than specific targets, a range of .efficien~ies will be-.estab-
li·shed _for each. type of burner .. This is. to prevent situations where fixed 
targets might provide the.incentive for technicians. to adjust burners for 
maximum short.:...run efficiency at the expense of long-run performance over 
the .-he:ating season. · · 

The regulations will specify the agjustments 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, co2 , smoke, and draft. The regula-
tions wili 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, s~ate), and the manner in which measuring 
instruments are to be applied to the unit.' 

If a boiler or furnac~. cannot be tuned up to the range of efficiencies, 
modific~tions and replacements wili 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 compli-· 
ance with the regulations, the technican wiil affix a cer.tificate to the 
unit specifying his· company, his name_, the date, and the unit efficiencies. 
before and after ·tune up. 
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To enforce the regulations, 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 

·1 · • .. to the most practical efficiencies. The state will have the right to 
:i. require additional adjustments by technicians (at no cost to owners) 

wherever efficiencies are found to be unsatisfactory. 
) 

As part of this program, SEO will investigate the possibility of 
• .. a,ttaching 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 ievel when tuned-up, thus alerting 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 ~equired 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 fro~ late 1977 through 1978. 
Announcements and.educational materials will also be prepared and mailed 
to oil ·companies to fnform them of the progr.am. · 

SEO will make a special effort to help schools comply with this measure, 
providing technical assistance t'o sc~ool officials and custodian's. 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 1 

and adjustment program because the savings resulting from annual inspection 
would not justify the costs to building owners. To capture conservation 
.potential in gas heating systems, as w~ll as additional savings in oil. 
·.systems, SEO will also develop a suppleme.ntal 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 minimum 
acceptable rates for maintaining 68°F interior temperatures 
during the winter heating. season 

• To eliminate or reduce stack draft losses during periods 
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 ~n subsequent years other than those carried out under the 
ongoing annual inspection and adjustment program. 

* ',\ The concept 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: 

•· Commercially available gas orifice and flue restrictors a,nd 
aut6mat_ic damper controls are s~fe, reiiable, and efficie~t 

• The gas and oil industries are prepared to make the necessary 
installations 

• Other retrofits to reduce heating system loads, such as the 
installation of cap insulation and thermostats, have been 
sufficiently implemented. 

Since this program would not go into effect until after 198·0, 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 1~ percent and 25 percent 
of total consumption.* For oil-fired systems, field tests of reduced firing 
rates in well-maintained residential burners show savings averaging 14 per-
cent.·** 

Implementing and Administering 
Organizations 

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 oil 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 l"egislation 
• 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 Oil Burner Installations, 1977, p. iii. 
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• Train technicians 
• Monitor energy savings based on unit efficiency information 

• Spot-check homes and commercial 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: 

• Combustion efficiencies before and after tune-up 
• 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 

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

·. or- not the unit needs a new burner to meet the s,tandard. 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, SO percent of New Jersey's oil-fi:red 

.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 
· standa·rd through tune-ups alone (nc;, 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. 
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Annual Furnace Inspection 
Implementation Sched~le 

Task ' 

Enuct legislation 

Prornuig.ite rngulutiuns 

Notify, building owners und oil 
companies · 

.Train technicians. 

Monitor tinergy savi!J9S 

Conduct inspectio~s 

Calendar Months 
1 May 1977 1 Jan 1978 1 Jan 1979 1 Jan 1980 1 Jan 1981 -----

-.. 

---------------------~-------------------....... 

11-Ultllll Interim period 
' 
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un; ts,· the tune-up will reduce energy usage by 6 percent. The remaining 1 o 
. percent of the uni ts wi.11 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: 

Energy savings= [(.40) (.06) + .(.10) (.14)] 406.5 x 1012 Btu 

= 15.4 X 1012 Btu. 

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

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 cormnercial 
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. In addition, SEO will have two administrative 
staff members, a special technician to assi~t the schools in complying with 
the measure, ~nd 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 e4ch cover an average of 10,000 
miles at $.14 per mile. One-time costs for combustion efficiency testing 
equipment will be approximately·$2,ooo. 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 -E~i_sJJ_~g Hou_sing" (see p. C-1). The percentage of those 
units heated by oil 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" (seep. C-65). 
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Annual Furnace Inspection 
Personnel Costs to Implementing and Administering Organizatio_ns 

Task 

Program rnanagernent 

Assist schools with 
comµliance 
Inspect heating syste111s 
Provide legal advice 
Program management 
Assist schools with 
compliance 
Inspect heatin~J systems 
Provide legal advice 

Annual cost 

Total cost 

Year 

1977 
1977 

1977 
1977 
1978-1980-~. 
1978-1980 

1978-1980 
1978-1980 · 

1977 
1978 
1979 
1980 

Staff Requirements 

2 administrative staff 

1 technician 

5 inspectors 
1 attorney 
2 administrative staff 
1 tecl1nic.ian 

: 5 inspectors 

1 attorney 

Man-years Organization Salary ($) Annual Cost ($) 

1.00 SEO 14,500 14,500 
0.50 SEO 15,000 7,500 

1.65 SEO 10,000 1 G,500 
0.10 SEO 18,000 1,800 
., .50 SEO 14,500 2l,750 
1.00 SE:O 15,000 15,000 

5.00 SEO 10,000 50,000 
0.10 · SEO 18,000 . · 1,800 

40,300 
88,550 
88,550 
88,5~)0 

305,950 
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Exhibit C-T 

Annual Furnace Inspection 
Total Costs to Implementing and Administering Organizations 

Costs by Calendar Year 

Type of Costs 1977 1978 197,9 1980 Total 

Personnel 40,300 88;550 · 88,550 88,550 305,950. 
Fringe benefits 8,463 18,595 18,595 18,595 64,248 
( .21 x personnel) 
Travel 3,010 8,400 8,400 · 8,400 28i210 
Equipment 2,000 2,000 
Supplies 
Contractual 
Construction 
Other 

Subtotal 53,773 115,,545 115,545. 115,545 400,408 
Indirect charges 14,105 30,992 30,992 30,992· 107,081 
(.35 x personnel) 

Total 67,878 146,537 146,537 .146,537 · 507,489 
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Costs to the Private Sector• 

Commercial establishments and households will incur eosts as .. a. re~ult_ 
of this program only in those . .i,nstances ~~-eF.~:,a;; -~ery~p-~ )~OP_tr~c.t f·qr ann9al. 
cleaning and tune-up would not have been purchased without the program. 
The same is true for burner' replacements or -~-~her_ major work re41:1ired. to 
.meet m~.nimum standard~r., --· t· •· ·. · · · 

.: ... 

· As . stated . in the energy savings calculat.;i.ons, _4'p percent of the . total 
. number· of •oil~fired heating system ·units .wi_ii: 'neeq, .:tune-ups as a result o-f .. ·. 
the: measure·; another 10 percent will need burner replacement. : ·However, fc:,r 
costing purposes, it 'is estimated that of the units requiring tune~ups to 
meet the , standards, one-fourth c·o-r -10 percent· of' the total) woUld have c'on-
tracted for regular t~e-ups, but that those tune-ups would not be effective 
enough to meet stan,dards. More effective tune...;ups .will be ne.eded;: __ however,_. 
there will be no adc;Utional costs in· terms of paying for the tune-ups .per· se.; 
Thus, only 30 percent will actualiy incur the ·addi'tio~al charge of a t1:1ne:..up· 
($25). · The one-time cost for burner replac~nt is estimated at $200 per unit . 

. _ Costs will be $38~8 miliion in 1978 and. $10_.6 million .a~nually. in.· 
1~79 arid 1980; however·, the value ot energy saVings and 

1

-the· __ payba9~ period 
will make the program financially. attractive . (see. Exhibit C-8 for costs· and· 
savings estimates). · 

ENVIRONMENTAL, SOCIAL~·AND POLITICAL IMPACTS· 

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

Despite savings, there.may be some objection 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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Exhibit C-8 

·Annual Furnace Inspection 
~ummary of Costs and· Savings to Private Sector 

Statewide Cost Savings for Single• 
($ million/ Family Home 

Average Annual Payback 
Type of Tune-Up/ Total Tune-Ups/ Unit Cost Savings Period 

• Burner Replacement Burner Replacements ($) 1978 1979 1980 (years) 

Annual residential tune-up 408,400a 25 10.2 10.2 10.2 .37° · 0.7 

. Residential burner replacement 136, ,ooc 200 27.2 0.0 0.0 87d 2.3 
(one-time only) 

Annual commercial tune-up 9,6ooe 40 0.4 0.4 0.4 

Commercial burner replacement 3,2oof 300 1.0 0.0 0.0 
(one-time only) 

Total 38.8 -10.6 10.6 .-
a 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 years 12.798.539/ 
2,400,543). The result was then multiplied by 0.3, the proportion of these units that will begin pc1ying for tune-ups as a result ()f 
the measure. . , 

· b. The a~erage home consumes 206.4 x 106 Btu per year for sp<;lce he,Jting. 
1

Annual savings is r:Jlculated by rnultiplying this figure 
· times the cost of the oil ($3 per 106 Btu), times the 6 percent energy savmgs. . 

. c Ten percent of the 1980 residential oil-fired Mating systems. 
· d Annual savings is found by multiplying 206.4 x 106 Btu times the cost of the oil ($3 per 106 Btu/ times thfJ 14 percent ~mergy 

savings. 
e Thirty percent of the 1980 commercial oil-fired heating systems (RPA estimJte of 32,000). 

· f . Ten·percent of the 1980 commercial oil-fired heating systems. 
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INDIVIDUAL METERING IN RESIDENCES 

PROGRAM MEASURE 

Master metering c;f electric .services is a common· practice in _multi-
uni t residential buildl:ngs~ 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 ~ent • 
. However, despite some advantages, this practice has been shown· to; encourage 
higher energy consumption pattern.s than those found in units with ind;ividual 

), ' •• ,, .- ' • f ' 4 

meters. 

This meas.ure will require individual metering. for all new· re~idential· 
·buildings· with 'three or· more units~ In addition, renovat~ multi-.-unit 
residential buildings ·will be required to repla'ce master meters with indi:.:. •. 
vidual meters. ·· 

The projected energy savings from this measure are • 05 trillion B~u .. 
in 1980, or $125,000. 

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

IMPLEMENTATION APPROACH 

·Detailed Provisions. 

·The measure will prohibit electric service to ma-ster-metered residen-
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·, Commonweal th 
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 servi.ce 
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 Illinois courts~ 

Implementing and Administering 
Organizations 

The New Jersey Public Utilities. Commission (PUC) d-,ill- implement~ and 
administer this measure. 

Legal Mechanisms· 

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 
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 (SEO) will obtain data from the 
Department of Community Affairs on the nllll\ber 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 eac~ 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" (seep. 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 dweliing 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 calcu~ation is based on the follgwing 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 qr 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 individually 
metered buildings= 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 electricity for heating and other services not 

· controlled by residents. 
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Energy savings = B (C-D) , :;: 5. 24 x --10:6 kWh·=·· . 0536 x 1012 Btu.* This 
estimate includes the waste heat associated with the generation of elec-
tricity. 

COSTS OF THE MEASURE 

Costs ·to Implementing_and 
Adntin~stering.Organizations 

PUC will ne~d the equivalent.of _one· sta:ff person to·oversee .this 
measure from July.)., 1-977, thr.o,ugb~ ~the en9-_ of 1977, when individual meters : 
w~il .become pa1t -of ~ndatory ·building design in multi-famiiy units·. ' Sta.ff 
duties will include: 

• Answering :inquiries on individual and- master metering;. 
and on billing procedures a~d amounts 

• .- Providing any technical assistance needed by builders 
converting master meters to individual meters · 

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

There_ will. no additional cost~ . to Puc· because existing- staff members· 
will be used. 

Costs to tl)e Private Secto:r;--

The major costs of this measure ·will be_ in the private secto·r, assumed 
primarily_by la~lo:r;-ds who will cpnvert -buildings-to individual- metering 

-and builders who will be required -t;o _instal 1 · indi yidual · meters. · The . average 
estim.ated co_~t -~f installing ~ndividual meters is_ $200 ·per unit- higher tht;lll 
for installing master meters~ 

Private sector cos~swere- calculated 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. 

ENVIRONf,\ENTAL, SOCIAL, P.OLITICAL n,P~CTS 

The major environmental impact comes· from. the reduction of ene_rgy use. 
·other effects of the eliminc;1tiori- of- master mete:r::.ing include ·increased demand 
for single-phase wail hour meters and increased demand .for labor- ·for new: 
installation or convers·ions. · 

* This fi'gure a~ct' s·ubsequent -figures: foi. ·pro:J ec.ted energy savings have been 
corrected from ·'kWh ·consumption -to· irtclude generation c;tnd traI1smiss'iori 'losses, 
assuming a 30 percent- overali .efficienc·y in delivery_. from· pJ..ant to u~e·r. 
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THERMAL EFFICIENCY STANDARDS FOR NEW AND RENOVATED BUILDINGS 

PROGRAM MEASURE 

This measure will require that. all new and renovated buildings meet 
· energy conservation building codes •. · The state will ·a:dopt the· natfonal ) :. 

· ·energy conservation building code, ASHRAE 90-75,· which specifies standards• 
for new building design,•including exterior envelope; HVAC, service water 
heating, electrical distribution, .. and lighting ,systems; and. the selectj.o.n 

· · . of equipment for. effective use of energy. The state. wil·l a·lso c~>nduc:t a . 
trainin<:r program to prepare local 'inspectors •to certify·· complianc.e with 

· the new cocl'e. 

Total energy savings from. this measure are projected to'be 10.7 trillion 
Btu in 1980, or $26. 8 million. . . 

IMPLEMENTATION APPROACH 

Detailed Provisions 

The state will incorporate ASHRAE 90-75 into the existing st~tewide 
building cod~ 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 ~11 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 tQ ·mee·t ASHRAE 90-75 standards.· If 25· percent to SO percent of the 
value is affected, only th~t 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 additions, 
alterations, or·repairs will be required to meet the codT. 

A training progra·m for .local building inspectors will inform them of 
• the new code so that they can enforce it a'fter it goes· into effect.. No 
specific information program for construction, architectural, or engineer-
ing firms will be necessary; these groups.keep current on·ASHRAEreguiations 
as a matter of course. 

Implementing and Administering 
Organizat.ions / 

The Department of Community Affairs (pCA) will implelllent the measure, 
DCA presently has jurisdiction over New·Jersey's statewide·.building code,. 
to which ASHRAE ~0-75 will be added~ ·rn addition to defining and promul-
gating the new standards, DCA will be r~sponsible for monitoring their 
impact and.for training local inspectors. 
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Legal Mechanisms 

Under the Statewide Uniform. Building Code~ DCA has the authority to -
set standards for all new and renovated buildingso_ A 13-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· ~tate's 
energy conserva,tion code. 

OCA al-so has· the authority .it .needs to. administer· arid ID.Qni tor the 
code. Enforcement will be carr:i:ed out through the same mechanisms that 
govern the present building code. A new t?r renovated building is inspected 
by. a local building inspec~6r. _ :'If it complies with the code, the inspector 
grants a Certificc,.te of Occupancy~ which alJqws the builder to turn the 
building over _ to the owner for occ·upancy. Failure to meet the code results 
in e~ensive delays; -thus,· it is in the interest bf the builder to comply. 

Implementation Plan and·-schedule 

Three tasks must be accompl'ished to implement the measure: 1) define, 
review,,adopt:, and apply the standards for new and_ renovated build:i~gs; 
2) develop and conduct a t:r:aining. p·rogram for building" inspectors;. and_ 
3) enforce and monitor· the standards. 

Although. the Code Advisory_Board has recommended the adoption of 
~SHRAE 90-75 for new buildings,_before the DCA can apply the standards, 
the agency must ensure that local building inspectors will be trained to ... 
enforc~ them.- A public ·hearing.must also be held. DCA anticipates that 
the standarQ. can be issued for public review by spring 1q77. and put into· 
effect by September 1977 (, see Exhibit_ -C-9 for implementation ·schedule) .. 

The training program-for inspectors is a critical step in the_ timely 
implementation of the standards. DCA ·will begin immediately to develop 
such a training program_, to be held at the ·state· university campus (Rutgers) 
during the summer of 1977e 

DCA ,already has the authority to collect data on new construction. 
Requirements for reporti,ng information on new and renovated builqings will 
be established as part of the monitoring and enforcement procedw;-es under 
the Statewide Uniform Building Code. DCA-_ has secur~d: a 'federal grant· to 
set up these procedures for ASaRAE 90-7 5. · · 

.Monitoring System 

The State Energy Office (SEO).will·a~sist DC2\. in ·determining how the 
information gathered by DCA on new and renovated construction ca~ best be 
used to measure the impact of the new building code on energy us~ in the 
state. The monitoring system will be based on the certificates of com-
pliance th~t local building inspectors issue to builders.when buildings 
pass inspection,, As:part of the approval process, tocal•inspectors will 
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Thermai Efficiency Standards for 'New and Renovated Buildings . 
Implementation Schedule 

Task Calendar Months 
1 Feb 1977 1 Jan 1978 

- -

Define s 1c1ndards -
-

Review standards 

Adupt stc111durd~ ' 

Apply :;t;_ir1clurd:; 

Dev!:lop truinin'J proqr<1rn 

Cn11d11ct tr,w11ng program 

En f l)rce· :;1;,rnldrds 

Muni tor c,>mpl1<.1nce 

l:::val1wt1e p1, iur.1111 

--------1 

·,·· 1 jan 1979-
- - -

-

- -
1 Jan 1980 1 Jan 1981 
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X 
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· file sta temen.ts of compliance with local building offices. DCA will either 
receive a copy of these forms or poll local building offices ·once a year to 
obtain a report on all new construction and ·renovations in ecici1 'town. 

An estim~te. of t:}le degree to ~h.j.ch new. and renovated space complies .. 
with the new code will be made, 'based upon the. assessments of a representa-
tive sample of building code inspectors. No attempt at measuring energy 

.. use in these bu~ldings will be ~~de.'!' _ Ratner, DCA will estimate · energy 
·s·avings using FEA.methodology and ·the data on building space and. compliance. 
'This ·information will ·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 buildings: educational build·-
ings: hospitals ~nd institutional bui_ldings: and· other buildings. · 

The figures fo_r annual new construction in_ New Jersey for· ea:ch of 
these categories were based on regional p:r;:ojections and were calcuiated 
using· a state-to-·region population· ratio for residential buildings,· sch<:>ols, 
and hospitals, and a·state-to-region personal income ratio for other build-
ing types. Total space for r.enovated buildings was 'calculatecf· .in a similar 
manner. 

The annual new construction and r.enovation 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 btiil.ding:. estimates .·for ea<;:h type of 'building·· 
are presen~ed in Table 1. 

The total new and renovated construction between compliance and the 
middle of 1980 was then multiplied by FEA-supplied factors to calculate 
improvements in energy consumption for heating· and cooling. The FEA fac.tors· 
are ba~_ed on the difference between energy consl.lltlption in a typical unit . 
under conventional 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_buiiding categories from implementation of the program through 1980. 

To~al · energy savings from _the measure are 10. 7 trillion Btu. _Energy. 
savings by building type are· shown in Table 2., 

* Units built or renovated in 1980 will, on the average, generate savings_ 
for only: half a year. To approx.imate thi$·, only units built or.renovated-up· 
to Jµly: 1, 1980; ar~. in9luded and :i,t_ is. ~ssumed that these. units generate .a 
whole year of savings. 
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TABLE 1: COMPLIANCE PERIODS BY BUIL~ING TYPE 

Number of Years Assumed Date 
froin Permit of Compliance 

Building Tvpe to Completion with Standards 

·Single-Family 1/2 ,3/1/78 
. . 

t1 
· Low-Density 1/2 '3/1/78 

I.ow-Rise 1/2 3/1/78 

High-Rise 1 9/1/78 

Office 2 , 9/1/79 

Retail 1 1/2 3/1/79 

·. School 2 9/1/79. 

Hospital 2 9/1/79 

Other 2 9/1/79. 

TABLE 2: ENERGY SAVINGS FROM THERMAL EFFICIENCY 
STANDARDS 

New Buildings Renovated Buildi~gs 
Building Type (1012 Btu) (101 2 Btu) 

Single-family ·2. 55 0.05 
Low-density residential 0.98 0.12 

Low-rise 1.52 \_ 0.03 

High-rise o. 77 0.09 
Office 1.22 · 0.03 

) 

Retail & mercantile 1.50 0.03 
F.ducational 0.62 0.03 
Hospital & institutional 0.36 0.01 
Other o. 74 0.03 

Total 10.26, 0.42 
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Number of Years from 
Building Operation 

. to July 1, 1980 

2 1/3 

2 1/3 

2 .1/3 

1 5/6 

5/6 

i 1/3 

5/6 

5/6 

5/6 

Total 
(1012 Btu) 

2.60· 

1.10 

1.55 

0.86 

1. 25 

1.53 

0.65 

0.37 
0.77 

10.68 



COSTS OF THE MEASURE 

Costs to Implementing and 
~dministering 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, institutional,. or industrial buildings.·* For single-family d~tached 
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 Taple. 3. 

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

Building Type 

Single-Family Residence 

Low-Rise Apartment 

Office Building 

Retail Store 
School Building 

Annual 
Energy Savings 

• 07 

.31 

.40 

.68 
• 70 

Initial 
Construction 
Cost Savings 

.02 

.41 

.63 

.18· 

.44 

Additional 
Design Cost 

• 24 

.09 

.16 

.09 

.15 

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 greater demand' for architectural and design engineer-
ing services. These professions should be able to meet this demand, consid--
ering current underemployment. 

* Source: U.S. Federal Energy Administration, An Impact Assessment of 
ASHRAE,Standards 90-75, Conservation Paper No. 43, August 1975. 
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Nation,1 Economic Impacts Due to ASHRAE 90-75 

.. Maximum: . 
. Total Annual Market Affected Potential :1 mpact Percent Percent· 

Market. by ASHRAE 90-75 by ASH RAE 90-75 .. , of-Total of Affected 
($MM) $MM % ($MM) ·Market Market 

Building Materials Suppliers 
Insulation 1000 595 ·60 + 179 ·+18 ·. +30 

Batt· 470 270 67 + 45 + 10 +17 
Rigid board 460 280· 61 + 128 +28 +46 
Loose fill 70 45 64 + 6 +·9 +13 

. Siding materials . 1000 850 85 + 12 + 1 + 1 
Flat glass 1247 146- 12 + 7 + 1 + 5· 
Windows 903 720 80 19 2 3 
Building Equipment Manufacturers · 
Electric ramps 1177 176 15 - 16 - 1 . 9 
Lighting fixtures 1450 830 57 -175 -12 -21 
Gas and electric meters 173 159 92 + 3 :+ 2 + 2 
Hot water heaters 289 117 40 + 4 + 3 + 3 

HVAf;: System_s Manufacturers 
HV AC equi.pment 23.08 1720 75 -135 - 8 -,-11 
HVAC controls 550 410 74 + 21 +_· 4· + 5 

SOURCE: U.S. Pedernl Energy Administration, An Impact Assessment (!f ASHRAE Standards 90-75, Conservatiun Paper No. 43. August 197~. 
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ENVIRONMENTAL, SOCIAL, AND POLITICAL IMPACTS 

There will be a positive environmental impact ·due to decreased fuel 
consumption in new and renovat·ed buildings. H(?wever, construction supply 
industries, particularly insulaticm and 'HVAC -equipment st1ppliers, will 
be disrupted by· sharp changes !n demand for their products in new and. 
renovated buildings~ 
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:um·mary Sheet. for Accumulating Energy Savir:,gs for Mandatory Thermal ·· ·· ·. ·. :-.; ··.,.,- ·: .-.· 
:Jf,i_~iE!ncy Standards and Insulation Req'uirements fot New· a~d' Renovated ·auildings . 

llilding. Type.s 

~sidential• Btiil~~ngs 

.·: Single _·family one unit 
de~ched 

.· I.ow density - i. 
one ~nit attached and 

· i-.4 unit structures 

. . Low . rise - . structures with 
·s. o~ more units and-

3 stor'ies or less 

: High rise - structures with 
· 5 or more uni ts· ·and · 
4 or more stories 

>n-residential Buildings 

Office buildings 

. Retail stores aoo other 
mercantile buildings-

Educational buildings 

. ·Hospitals and other 
,institutional buildinqs 

Other 

Subtotals: 

. ·Energy. Savfogs 
. i.n Billion Btu 

: ~\ \' . ·. 
Air Condition~ng (E~) 

· : (from Work.sheet, line 4d) .. 

2,580.54 (x109) 

: 1 074.84 (xl09 ). ___ 4_0_.3_6 __ Cx_l_o_9 ) 

.. 1,606.44 (xl09 ) 

893.38 (xl q9 ) 

1'188.93 (xl09) .62.49 ·. (xl09) . 

1,494.10 (xl09) 58.18 . (xl09)_ 

· 617.03 (x109) 33.23 Cx109 ) 

348.95 (x109) 19.31, . (x109 ) · 

732.72 (x109) 35.65 (xl09) 

10.,536.93 (xlo9
~ I 373.73 (xl09)1 tEs 

X ,X 

tate Heating factor: State cooling factor: 
0. 3 Table r.JG 2.38 Table r.J .G Fe 

= s 

9,799.34 (xl09 ) · l + I I =. 
889.48 (x109·) 

nmary formula: Fh(i:Eh) + F (tE) Total Energy Savings E = 
,S .C C 
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10,688.82 ·(xl09 ) 1 · 

· X 10-l2 

10.69 .(xl012)1 E 

,Btu 



.:»tate energy "-Onservat1on t'rogram 
Thermal Standards 

Exhibit C-11 continued 

worksheet for Estimating Energy· Sa.~ings for Space Heating and Air Conditioning· 
for the Following Building Type (check one): 

l. _lLSingle Family 2. __ Low_Density 3. __ tow Rise 4. __ High. Rise 

5. _-_O~fice Building 6. __ Retail, ~rcantile Buildings 

7 •. __ Educational Buildinqs 8 .. -_, __ Hospital ,and Other ,Institutional Build'inqs 

9. __ Other 

Note: States ~ith their own data on projected annual new construction and reno-
vation, and territories, _should ·skip steps la and band 2a and b, below. 

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

a. Enter total area of 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 an~ retai~ building types r popt,lation for all other types. 

c. Enter total area of annual new construction. of buildings of 
this type~ in the State (~tate estimate or line ia x lb). 

0.1482 

d. Enter nwnber of years standards are in effect for new construction 
in State (Table IV. Fl .. .......,.2 .... 8 .... 7 ...... 5 ... · ___ T n 

e. Calculate total area of ~new" buildings of this type as of the 
end of 1980 (line lex ld). 123;12 (xJ.06 )AnTn 

Step 2: Calculate renovation of each buildinq type in millions sq ft, from 
· time st11ndards take effect until 1980, in. ·the State. 

a. Enter total area of annual renovation of buildings of this type 
in the R~gion (Table IV.B). 

b. tnter State/Region ratio (Same: as line lb). 

--31.3 (xl06) 

0:1482 

c. Enter total area of annual renovation of buildings of this type 
in. the State (State estimate or line 2a x 2bl •. 4.64 (xlO~)A~ 

d. Enter number of years standards are in effect for renovation in 
State (Table IV.F:· may be same as line ld). • 

e. ~nter decimal factor relating to the degree to which the stan-
dards can be applied to reno.yated buildings (State estimate, 
or may use .25 for residential, .SO for non-residential). 

f. Calcula~e total area of renovc1ted buildings.of this type as of 
the end of 1980 (line 2e x 2e)x(line 2d minus 0.5). 

2.875 

0.25 

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

I 

a. Add area of new and renovated construction in State (line le 
+ 2f). 

Step 4: Calculate State ene.rqy savings., in billions of·Btu, typical of this 
building type in the, reqi'on. 

Space Heating Air Conditioning 

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

136.68 (xlo 3 )~h 1.74 (xl03 lCc 
b. Enter typical annual unit energy conswnption· under revised standards (Table 

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

116.18 c~1031c•h 1.06 (xl03)c' c 
c. Calcuiate typical annual reduction of unit energy consumption (line 4a' 

minus 4b). , 

20.50 (x103)ch-C'h 0.68 (xl03 lCc;-C' c 
d. Calculate total region-typicai reduction of energy consumption for ·this 

building type (line Ja_x 4c). 

Step 5: Enter reaion-typical' reduction· o·f enerqy ccnsumction ( line 4d) for ·each · 
buildinc: ttpe, · .for· scace heating .and for air cond-itionino, on. Summary 
Sheet; (Data will then be corrected for.State differences within the 

· and adjusted to trillion Btu.; 

I 
.. , Formulas: C-39 
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-.>tate 1:nergy ·Conservation Program 
Thermal Standards · 
Worksheet tor ~•timatin9 E~ergy Savings for ·space Heatinq and· Air Conditioninq 
for the Fo1lowin9 !uilding Type (check one): 

1. __ Single Family 2. it.ow Density 3. __ Low Rise 4. __ High iUse 

5. __ Office Build~ng 6. _. _Retail & Mercant1le Buildings 

7. -. _Educational Buildings 8. · __ ._Hospi ~al and Other Institutional Buildings 

9. __ other 

Note: States with their own data ~n prcjjected annual new con•truction a~ 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 
the State. 

Exhibit-C-11 continued 

a. Enter total area of annual. new construction of buildings of thi~· 
type, . in the Region (Table IV. Al • 

139.6 (~106 ). 

. b. Enter State/Region ratio (Table IV.Cl:· Us'e•personal incoae for 
office and retail building types: popt1lation · for all other types. 

c. Enter total area of annual new construction·of buildings of 
this type, in the State_ (State estimate· or. line J.a•· x le). 

0.1482 

d. Enter number. of/ years standards are in effect foi:-' new c;nstruction 
in State (Table IV. Fl • . ·· .. ___ 2""".8_75_-___ Tn 

e. Calculate total area of "new" buildings of this type as of. ·the 
end of 1980 (line lex ld). 

Step 2: Calcula.te 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 of bu'Hdings of this type 
in the R~gion ('_l'able IV.BI . 

b. Enter St~teiRegion ratio (Same as line lb). 

69.8 

0.1482 

<xio6 ) 

c. Enter total are.a of annual renovation of buildings of chis typ~ 
in the ·State (State estimate or line :!a x :bl. 10.34 (xl06 lAr 

d. Enter· number of years standards are in ~ffecc for renovation in. 
State (Table IV.F: may be same as line ldJ. 

e. Enter decimal factor relating to the degree to which the. stan-
dards can be applied to renovated buildings (State estimate, 
or ma,y use • :?S for. residential, . 50 for ·non-residential) . 

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). 

2.875 

0.25 

Step 3: Calculate total affected area, in millions sq f.t, of new constructicn 
and renovation of this building tvpe in State. 

a. Add area of new and renovated·constructioh in State (line le 
+ 2f). 

Step 4: Calculate State energy: savings, in billions of Btu, tvpical of ·thi_s 
building type in the region. 

Space Heating Air Conditioning 

a. Enter typical annual unit energy consU111ption under conventional standards, 
in thousand Btu/sq ft (Table IV.D. and IV.El. 

129 .. 57 (xlOJ)C'h 1.86 (xl03lCc 
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). 

110.13 (xlo3 )c•h· 1.13 (xl03)c'-: 
c. Calculate typical annual reduction of unic energy consumption (line 4a 

minus 4b). ' · 

19.44 (:<l'JJ)ch-C"h 0.73 (xl03)c,.-c· c 
d. Calculate total region-typical reduction' of enerqy -:onswnption :or ti1is 

building type (line Jax 4cl. 

Step S: Enter region-t>"'!Jical ·reduc.tion of. ener~v· -:onsumction ! line· -ld) ·:or eac'!-i. 
buildinq tvoe, for soace-·!'leating ind =~r ·air -conditi,::minq, on: c:1.1mmar•1 · 
Sheet. (Data ~ill then be -:orrected :or State differences wit~in ~he 
region and adjusted .::o tril::..ion at·.i.; 

C-40 
Formulas·: 
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"ua1.a c:nergy '-On&ervat1on l"rogram 
Thermal Standards 
workshfft for Esti11111tinq Energy Savinqs. tor S~i::tt. Hea~inq an_d Air Conditioning 
tor th• FoU.owin9 Building Type (check one): · · 

l. __ single Family 2. _. _Low Density, 3. ~Low Rise 4. __ High Rise 

S. __ Office Building ?. __ Retail & Mercutile Building~ 

7. __ Educational Buildings 8, •. __ Hosi:,ital and Other Institutional Buildings 

9. _. __ Other 

·Note: States with th•ir own data on proje~ted annual new construction and reno-
vation, and territories, should ~kip st!!P• la and b and 2a and b,- below.· 

Step l: Calculate total new construction, in millions sq of, each 
building type from time standards. take ettect through 1980, in . 
the State. 

Exhibit C-11 continued 

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

68.4 cx106-> 

b. Enter State/Region ratio (Table IV.C).: Use personal income for 
office and retail building types, popt1lation for all other types. 

c. Enter total area of annual new construction of buildings of 
this type, in_the State (State estimate or line lax lb). 

0.1.482 

d. Enter number of years standards are in effect for new construction 
in State (Table I•J.F). _2_.8_7_5 ___ T n 

e. Calculate total area of "new" buildings of this type as of the 
end of 1980 (line lex ld). 

Step 2: Calculate renovation of each buildinq twe in millions sq ft, from 
time standards take effect until 1980, in the Sta.te. 

a. Enter total area of annual renovation ot buildings of this type 
in the Rttgion (Table. IV .BJ. 

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

c. Enter total area. of annu•l renovation of buil~ings of this type 
in the State (State estimate br line :?a X 2b). 

d. Enter number of years standards are in effect for renovation in 
State (Table IV.F:. may be same aa line ld). 

e. ~nter 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, .SO for non-residential). 

6.0 

0.1482 

0.89 

2.875 

0.25 

(xl06 ) 

(x106 >Ar 

Tr 

F· r 

f. Calculate total area of renovated buildings ot this type as of 
the end of 1980 (line· 2c x 2e)x(line 2d minus O. S). 0.52 (xl06 ) ArTrfc · 

Step 31, 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 constr.uction. in State ( line le· 
+ 2f). 24.65 

Step 4: Calculate State energy savings, in billions of Btu, tyPical of this 
building type •in the reqion. 

Space Heating Air Conditioning 

a. Enter typical aMual unit energy consumption under conventional standards, 
in thousand Btu/sq ft (Table IV.O. and IV_.E). · 

113.34 (xlO~)<;h 2~ 18 (x103)c~ 
b. Enter typical annual unit energy consumption under revised standards (Table 

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

48."17 . (x1031c•h 1.18 (x103)c' c 
c. Calculate typical annual reduction of unit energy consumption (line 4a 

minus 4b). 

65.17 (x103ich-c'h 1.0 cx103)c,..-c• c 
d. Calculate total reqion-typical reducti9n of energy consumption for this 

building type (line 3a x 4c); 

Step 5: Enter re9ion-i:ypical reduction ·of ·enerov consll!l'lotion ( line 4dl ·for- each 
building t•:pe, for space heating and for air conditioning, on Summary 
Sheet. (Data will then ·be .·correc-:·ed for State differences •.iithin th~ 
~n and adjusted to trillion_ Btu.; 

Formulas: 
. ,.,_.,.,, 



State Energy Conservation. Program 
Thermal Standards. · 
Worksheet for ~•timating !nerqy Savings tor·Spac• Heating and Air Conditioning 
for the Following Building Type (check one)1 

l. __ Single Family 2. __ Low Density 3, __ Low Rise 4. ~High Ri5e 

S. __ ot'ttce. Building 6. __ Retail & Mercantile 

7. __ Educational Buil~inqs a. __ Hospital .ind Other Building~ 

9. ____ Other 

Note: States with their.own .data on projected annual new 
vation, &nd should ·skip steps la and band 2a and b,_ b~low. 

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

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

b. Enter State/Region ratio (Table IV.Cl: Use person.1 ·ine01111t for 
office and retail building types, population for all other types. 0.1482 

· · _Exhibit C-11, continued 

c. E~ter total area of· annual new con.struction of· buildings of 
this 'type,· in the State (State estimate or lirie la x lb). 7.14 (xlo6 )An 

d. ~nternwnber of years standards are in effect for new construction.· 
in State (Table IV.Fl. 2.375 •'Tn 

e. Calculate to.tal area of "new" buildings of this type as of the 
end of 1980 (line lex ld). 

Step 2: Calculate renovation o·f each building type in millions sq ft, from 
time standards take effect until 1980, in the ·state • 

. a. Enter total area ot · annual renovation of buildings of this -type 
in the R~gion (Table IV.B). 

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

c. Enter total area ot annual renovation of buildings of this type'· 
in the ·State (State' estimate or line :?a x 2b). 

d. Enter number_ of years standards are in effect- for renovation in 
State (Table IV.F: · may be same as line ld). 

e. Enter decimal factor relating to the degree to which the stan-
dards can be applied to renovated buildings (State estimate,i 
or may use .25 for residential,• .SO for non-residen.tiall. 

f. Calculate total area of renovated buildings of this type•as of 
the end of 1980, ,(line. 2c x 2e)x(line 2d minus o. 5). · 

21.1 

. 0.1482' 

·J.13 

2.375 

0.25 

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

a. Add area of new and renovated construction in State (line le 
+ 2f). 

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

Space Heating Air Conditioning 

a. Enter typical annual'-unit energy consumption under· conventional standards_,· 
in thousand Btu/sq ft (Table IV.O. and IV.El. 

104.62 (x!0 3)S"h 2.08 (xl03lCc 
b. Enter typical ann_ual unit ~nergy consumption under revised standards (Table 

IV.D and IV.E,' 9r State estimate if new standards differ from ASHRAE. 90-75)·. 

44.46 (xl03)C\ 1.12 (xl03Jc'c 
c. Calculate typical annual reductio!l of unit en·ergy consumption (line 4a 

minus 4b). 

(x.106) 

(xl06 lAr 

Tr 

C' • r 

60.16 (xl'J 3)ch-C'h 0.96 ixllJ 3lC~-C' c 
d. Calculate total reqion--typical reduction of energy consumption for this 

building type (line 3a x 4c). 

893.38 (x109 J Eb 14.26 (xl03 ) Ee 
Step 5: Enter· reqion-t•roical reduction of •.merer, consumction ( line 4d) for each 

building tyce, :or scace heating and for air conditionina, on Summary· 
Sheet. (Data will then be corrected for State differences within t~e 
~n and adjusted t·o trillion Btu.; 

A-, 



State Energy Conservation Program 
Thermal Staodards 
Worksheet for J::atimting Ene.rgy Savings for Space Heating and Air Conditioning 
for the Following Building Type (check one): 

l. __ 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 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 band 2a and b, below. 

~tep 1: calculate total· new construction, in millions sq ft, of each 
I building type from time standards take effect through 1980, in 

the State. 

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

b. Enter State/Region ratio (Table IV.C): Use personal incoine for 
office and retail building type's 1 population for all other types. 

c. Enter total area of annual new construction of buildings of 
this type, in the State (State estimate or line !ax lb). 

72.8 

0.1589 

.Exhibit C-11, continued 

d. Enter number of years standards are in effect for new construction 
in State (Table IV.Fl. 1.375 Tn 

e. Calculate total area of ~new" buildings of this type as of the 
end of 1980 (line lex ld). 

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 of buildings of this type 
in the R.:tgion (Table IV.Bl. 

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

c. Ent~r total area of annual renovation of buildings of this type 
in the State (State estimate or line 2a x 2b). 

d. Enter number of years standards are in effect for renovation fo 
Stace (Table IV. F: may be same as line ldl. 

e. ~nter 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, .SO for non-residenti~ll. 

3.8 

0.1589 

0.60 

1.375 

0.50 

Cxl06 ) 

Cx106 )Ar 

Tr 
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f. Calculate total area of renovated buildings of this type as of 
the end ~f 1980 (line 2c x 2e)x(line 2d minus O.S). _0_._2_6 ___ (x_l_0_6~)~A-r_T.c_F.._r 

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 ~enovated construction in State (line le 
+ 2f). 

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

Space Heating Air Conditioning 

. a. Enter typical annual unit energy consumption under conventional standards, 
in thousand Btu/sq ft (Table IV.O. and IV.E). 

150.71 (xl0 3)ch. 18.25 .· (x103}Cc 
b. Enter typical annual unit energy consumption ,under revised .sta_ndards (Table 

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

36.17 · (xl03)c'h 12.23 (xl03 )C'c 
c. Calculate typical annual reduction of unit energy consumption (line 4a 

minus 4bl. 

6.02 
d. Calculate total region-·typical reduction of energy consumption for this 

building type (line 3a x 4c). 
, ' 9 9 

1,188.93(xl0 lE)i 62.49· (xlO lE-: 
Step 5: 'Enter region-typical reduction of ener'qy .consumotion (line 4dl for each 

building type,· :or snace heating ··and for air condi t:ioning, on Summarv 
~- (~ata will then be corrected for Stace differences ~ithin t~e 
region and 3d;usted to trillion Btu.) 



ouu.e energy ""'nac,wauun r-rugram 
Thermal ·standards 

. . 

Worksheet tor·~ati•tinq Energy Savings tor Space Heating and Air Conditioning 
for the Following Building Type (check one):: · 

1. __ Single Family 2. __ Low Density 3. __ Low Rise 4. __ Hiqh Rue 

5. __ Office Building 6. _!_Retail & Mere;antile Buildinq~ 

7. __ Educational Buildings a. __ Hospital and Other Institutional Bu1ldinqs 

'). __ other 

Note: Stat•• with their own data on projected annual new constructiqn and·reno-
vation, and territories,·shoul~ skip steps la and b.ar:id ia and b, b~low. 

~tep l: Calculate total new construction, in 111il'lions sq !t, o! each 
building type from. time standards take effect through 1980, i:n 
the State. 

a. Enter total area of annual new construction of_buildings of this. 
type, in the Region (Table IV.Al. 

99.7 

b. Enter State/Region ratio (Table IV.Cl: Use personal income tor 
ottice and retaii building types: popiilation· for all other types •.. · 0.1589 '. · 

c. Enter total area ~f annual new construction of buildings of 
this type, in the State (State estimate or line ia .x lb). 

d. Enter number of years standards are in effect for new construction 
in State (Table IV.Fl. 

e. Calculate total area of "new" buildings of this type as of the 
end of 1980 (line lex ld). 

Step 2: Calculate.renovation of each buildinq type in millions sq ft, fro~ 
time standards take effect until 1980, in the State. 

a. Enter total area of annual renovation of buildings of this type 
in the R~gion (Table IV.Bl. 

b. · Enter State/~gion ratio (Same as Line lb). 

4.6 

0.1589 

Exhibit.C-1 t continued 

(xl0_6 l 

c. Enter total area of annual renovation of buildings of this type 
in the State (State estimate' or line ~-1 x 2bl. 0.73 (xlrJ6 lAr 

d. Enter number of years st~ndards are in ~ffect ·for renovation in 
Stace (Table IV.F: may tie same as line lJ). 

e. ~nter decimal factor relating to the deqree to which the stan-
dards can be applied to renovated bu~ldinqs (State estimate, 
or may use .25 for re~idential, .SO for non-residential). 

!. Calculate total area of renovated buildinqs·of this type as of 
the end of 1980 (line 2c x 2e) x(lin!! 2d minus 0. 5). 

1.875 

0.50 

0.51 

Step 3: Calculate total affected area, in millions sq ft, of new construction 
and renovation .of this buildinq type .1.n State• 

a. ~~f;:ea of new )and renovated construc.tion in State (line le 

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

Space Heating Air Conditionina 

a. Enter typical annual unit energy consumption under conventional standards, 
in thousand Btu/sq·ft (Table IV.D. and IV.El. 

. 3 3 83.79 (xl0 l<;h 20.04 (xl0 )Cc 
b. Enter typical annual unit energy consumption under revised standa~ds (Table 

IV.D and IV.E, or State estimate 'i.f new st·andards .:iiffer from ASHRAE .'~0-75,l. 

16.76 (xlOJ)C'h 17.4·3 (:<103)c':;; 
c. Calculate typical annual reduction of unit energy consu.'llption ( line 4a 

minus 4b). 

67.03 (xlOl)cn-C'h 2.61 (xl03 ic--..:· c 
d. Calculate total region-typical redu~tion of energy consumption f~r this 

building type (line 3a·x 4cl. 

1,494.1.Qx109 )E':l 58.18 (xl09 lE-: 
Step 5: Enter reaion-typica1· re~uction of er.erqy :onsumotion (line 4dl for each· 

buildina tyPe, :or S?)ace !'\eating ·and :or air .:ondit.ion'in9, on 31.lfflr.lary 
Sheet. (Data will then be =orrec::ed :or St<tt!. differences· ·..-itn'i.n -=~e 
~n and adjusted to triillion Bt:.:.; · 

r-LL..1. 

Tr. 

C' . r 

. l 
I 



~tata 1:nargy Conservation Program 
Thermal Standards · 
Worksheet for Estimatinq Energy S~vinqs,tor:Space~Heating and Air Conditioning 
for the Following Building Type (check one): 

l. __ Single FamUy 2. __ Low Density J. ~Law Rise 4. __ High Rise 

5. __ office Building 6. __ Retail & Mercantile Buildings 
' ' 

7 • ..Jl_Educational. Buildings . 8. __ Ho~pital 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 band 2a and b, below. 

Step l: Calculate total new construction, in millions sq ft, of each. 
building tVPe from time standards take effect throuqh 1980, in 
the State. 

a. Enter total area of <1nnual new construction of• bui-ldinqs of this 
type, in the Region (Table IV .A) . 

b. Enter State/Region ratio (Table w.c): .. Use. personal income. for 
office and· retail building types,. popt1lation for all other types. 

c. Enter total area of annual new construction of buildings of 
this type, in the State (State estimate or line 1a x· lb). 

57;0 

0.1482 

E~hibit C-11, continued· 

d. Enter number of years standards.are in effect for new construction 
in State (Table IV.Fl •. , 1.375 Tn 

e. Calculate total area of "new" buildings of this type as of the 
end of 1980 ( line le x ld). 

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 of.buildings of this type 
in the Rt!qion (Table IV ._B). 4.9 · (xl06 )· 

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

c. Enter total area of annual renovation of buildings of this type 
in the State (State estimate or line 2a x 2bl. 0.73 (xl06 lAr 

d. Enter number of years standards are in effect for renovation in 
Stat:.e (Table IV.F·: may be s&me as line ld). 

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

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

1.375 Tr 

0.50 F' r 

' 6 . ' 
the end o~ 1980. (line 2c x 2e)x(line 2d minus 0.5). _0_._3_2 ____ ~---..... (xlO )Az:TcFr 

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

a. Add area ·of new and renovated construction in Sta tel ( 1-ine le · , 
+ 2f). 7.71 · (xl06 ).AnTn+ 

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

Space Heating Air Conditioninq 

a. Enter typical annual .unit ene'rgy COl'\SUDlption under conventional standards, 
in thousand Btu/sq ft (Table IV.O. and IV.E). 

8.80 
b. Enter typical annual unit energy·. consumption under .. revised sundards (Table 

rv.o and IV.E, or State es.timate· if new standards differ from. ·ASHFAE 90-75). 

55.62 (xlol)c'h· 4A9 Cxl03)c' c 
c. Calculate typical annual reduction of unit energy c.onsumptio,n (line 4a 

minus 4b). 

80.03 . (xl03)ch-C' h 4.31 (xl03) Cc-C' c 
d. Calculate total ·reqion-typical reduction of energy consumption for thi~ · 

building type (line 3a x ~cl. 

Step 5: Enter region-tyoical.reduction of energy consumotion (line 4d) :or ".!ach 
building tvne, for soace heating and for air -::onditioni:·.q·, on Summar? 
Sheet. (Dat:.a will then be.corrected for State differences within the 

· ~n and 3d.~usted to trillion _Btu., 

1· 

~nrm11l.:lc:• 
ch· -c• n ·(AnTn ArTrF l:'l . I C-45 



~tate Energy Conse~ation Program 
thermal Standards 
Worksheet for Energy for Space He•ting and Ai.r cc;,nditioning 
for the Foll.owing Building Type (check one):· · 

l. __ Single Family 2~ ___ Low 3. , __ Low Rise 4! __ High Rise 

5. __ office Building ,;. __ . _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 •nd reno• 
vation; and territories, should skip steps la and band 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 
tha State. 

a. Enter total area of annual new construction of buildings of this 
type, in the Reqion (Table IV.Al'. 

b. Enter State/Region ratio (Table IV.C): Use personal i~coine .for 
office and retail building types: pop~1lation for all other types. 

c. Enter total are.a of annual new construction of buildings of 
this type, in the State (State estimate or line lax lb). 

23.3 

0.1482 

Exhibit C-11, continued 

d. Enter number of years standards are in effect for new construction 
in S~ate (Tabl_e IV. F) • 1,375 Tn 

e. Calculate total area of."nev" buildings of this·type as of -the 
end of 1980 (line lex ld). 

Step 2: Calculate renovation of each buildinq type in millions sq ft, :rom 
time standards take effect until 1980, in the State.· 

a. Enter total area of annual renovation of buildings of this type 
in the. R~gion (Table IV.8), 

b. Enter State/Region ratio (~~ine as line lb). 

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

d. Enter number of years standards are in effect for reno~ation in 
State (Table IV. F.: may be same as line ldl. 

e., Enter decimal factor relating to the degree to which. the stan-
dards can be applied to renovatf!d buildings (State estimate, 
or may use .25 for residential,' .SO for non-residential). 

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). 

LS 
o.1·4a2 

0.27 

1.375 

0.50 

Step 3: calculate total affected area, in- millions sq ft, of new construction 
and renovation of this building t'/Pe in State. 

a. Add area of new and renovated construction in State Cline le 
, + 2f). 3.14 

Step 4: C:alcu·late State energy savings, in billions of Btu, ·typical. of this 
building type in the region. 

Space Heating Air Conditioninq 

a. Enter typical annual unit enerqy consumption uncle~ conventional standards, 
in thousand Btu/sq ft (Table r1.o. and IV.El. 

165.86 rx103)ch 23.82 (xl0 3 )Cc 
b. Enter typical annual unit energy conswnpt~on under revised standards (Table 

IV.D and IV.E, or State estimate if new stai:id_ards ,differ from ASH~ 30•i5). 

54.73cx103)c'h 17.67 cx103)c'c 
c. Calculate typical annual reduction of un~t energy consumption (line 4a 

minus 4bl. 

(xl~6 ) · 

<x106>Ar 

Tr· 

Fr 

111.13 (xl03)ch-C'h 6.15 (xl0 3 l c_-c• c 
d. Calculate total region-typical reduction ;:-;f. energy consumption for t~l.S 

building type (line Jax 4c). 

19.31 
Step 5: Enter reqion•tyPical reduction of ~n~rcv ~onsumption (line 4dl for ~ach 

building tyce·, for scace heating and for· air :::mditioning, on 3ummar•, 
Sheet. (Data will then -be· corrected for State differences withi:-. ·:he 
region and adjusted to trillion 9t~ .·; 

· .1 Formulas , ,-,_,1.e;. 



-~un:e energy \;Qnservat1on nogram 
Thermal Standard$ 
Worksheet for iatiMting Energy Savings tor Spac• Heating &nd Air Conditioning 
for the Following Building Type (check on•): 

l. __ Single Family 2. ~TA_w ~risity 3. ___ tow.Rise 4. _. _High ~ise 

5. __ Office Building 6. __ Retail & Mercantile Buildings 

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

9. _Lother 

Note: States with their ovn data on proj•cted unual new construction and reno-
vation, and t•rritories, should ,s_kip. s.teps la and b and 2a ·and 'b, below. 

Step 1: Calculate total new ci'onstructiol\, in millions sq rt, of each 
building type from time, standards take effect through 1980, in 
the State. 

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

b. Enter State/Region-ratio (Table IV.C): U•• personAl income for. 
office and i-etaU building type•_ 1 population for all other types. 

c. Enter total area uf aMual new.-construction of buildings of 
. this type, in the State (State estima.te or line!• x ibl. 

d. Enter number of years· standards are in effect for new construction 
in State (Table IV.Fl. 

e. Calculate total area of "new" buildings of this type as of the 
end of 1980 (line lex ld). 

94.4 

0.1589 

15.00 

1,375 

Step 2: Calculate renovation of each buildinq type in millions sq ft, from 
:time· standards take effect·• until 1980, in the State. 

·a . . ,, Enter total area of ann·ual renovation of buildings of' this type 
· in the R~gion · (Table IV .·B > • 

·b. · Enter State/Region ratio (same as line lb).· 

c. .Enter total area of annual renovation of buildings of this type 
in the State ·estate· estimate or line 2a x 2bl. 

d. Enter number of years standa~ds are in effect for renovation in 
Stace (Table IV.F: may be same as line ld). 

e·. Enter decimal f~ctor relating te> the_ degr~e to which the stan-
dards can be -applied to renovated buildings (State estimate, 
or. may use .25: for residential, .SO for no·n-residential). 

7.6 

. 0.1589 

'1.21• 

1.375 

0.50. 

Exhibit C-11, continued . 

(xl06 ) 

(xl06)An 

'.1'.n 

(x106 .i·· 

(xl06lAr 

Tr 

Fr·: 

f: •. Cal.culate total area of ·renovated buildings of this type as 'of 
the end of 1980 (line 2c x 2e)x~line 2d minus o. 5). . ' 0.53 (xlo6 )ArTrFr 

Step J: Calculate total affected .are'a, 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' (line le 
_+ 2f). 

Step -4_: ,Calculate State energy savings, in billions of Btu, tvpical of this 
building type in the ·re9ion. 

a. 

b. 

c. 

• Space Heating, . Air Conditioning 

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

· 83;81 (xl03.)ch' · 20.04 (xio 3 JCc 
Enter typical .ann·µal unit. energy consumption under revised standards (Table 
I_V.0- and IV.E, or State estimate if new standards differ_ fr'om ASH_RAE 90-75) ." 

'·30.17 (~lOJ)C'h 17.43 (xl03)C'c 
Calculate typical annual- reduction of unit energy consumption (line 4a 
minus 4b). 

53.64 cx103Jch-c'h · 2.61 -<x103 1 cc.:.c• c 
Calculate total region-typical. reduction of -ene·rgy consumption,"·for this 
building type Cline· 3a x 4c). 

Step 5: £nter region-typical reduction of enerqy consumotion (line 4dl for each 
building type, for soace heating and for air :;onditi•:,ning, on Su.'!1Illar'! 
~- (Data will then be correc.ted for State differences .ri thin the 
region and adj•Jsted to trillion a_tu.) 

Formula,:;: r-47 



LIGHTING EFFICIENCY STANDARDS FOR. PUBLIC BUILDINGS· ... 

I·. 

PROGRAM MEASURE 

This ·measure will require reduced lighting levels in all ··public 
buildings.* The reductipns will be achieved through a new lighting stan-

. -~ . 

·. dard that specifies acceptable maximum lighting levels fo:t: various uses· . 
. _.The standard.will be-put into effect as an addition to the n~w_stat'ewide 
·_Uniform Building Code. 

Implementatio~ o.f this measure by September 1977. will result in 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 existing 
public buildings and for new and renovated public bui°idings.'. 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 ·entitl'ed: 
"Thermal Efficiency Stan¢iards for New and Renovated Buildings" (see p. C-30). 

There is currently no national lighting stand·ard for existing buildings, 
·but ASHRAE, in cooperation with the Illuminating Engineering Society (IES), 
. is in the proc:ess of developing one, to be called ASHRAE 100. · Until ASHRAE 
100 is officially adopted, the state will develop interim state standards, 

· based_ Qn 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. 

Basically, the new standards for existing buildings w~ll require 
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. 

The state will require that all existing 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 off ices·, retail stores, schools, hospitals, 
public'area~ of multi-family residential dwellings, recreational facilities, 
.and a·ny other buildings open to the public .. 

C-48· 



The standards will have enough flexibility to all9~ building_ 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 buildi~gs of. less than 4,000 sq ft,. buildings that use less than 
1 watt per sq ft of floor area, buildings that ar~ neither heated nor cooled 
mechanically, mobile homes, ·an·d buildings that are not air cond~ tioned. 
However, the program will be expanded to include office spac~· in indus-
trial buildings. · 

Owner.s 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 level's 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 -coqe. 
Enforcement for existing buildings ·will be carried out in conjunction with 
the enforcement of the tempe-rature standards in the program measure entitled. 
"Seven Day, Day-Night_ Thermostats in Public Buildings" (seep. 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, wil~ cover 
buildings built both before and after the adoption of AS~ 90-75. State 
inspectors will notify building owners or tenants of violations.· ,Tne 
vioiations 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 Community Affairs (DCA).will be respon-
sible tor implementing, enforcing, and monitoring.the energy savings derived 
from this measure. 

Legal Mechanisms 

DCA presently ha~ 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 
lighting standard for existing public buildings .. The legislation ·will 
grant the state the power to inspect public buildings for compliance with 
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· lighting standards, eith~r the code for existing buildings (eventually 
ASHRAE 100) or ASHRAE 90-75, depending on when the building was built. 

Implementation Plan 
and Schedule 

Lighting standards for n~w and renm;ated buildings will be implemented 
in conjunction w_i th the thermal standards for new and renovated building_s. 
To implement.the standard for existing buildings, the following six. steps 
are necessary (see Exhibit G.:..12 for implementa:tion schedul~): 

• Reach agreement on the building types and building areas 
to be included.in the standard 

• Define and adopt the lighting· ·standar_d (ASHRAE 100) 

• Pass legislation required to apply the standard to existing 
buildings 

• Train state inspectors to enforce the lighting standards in 
existing, new, and renovated buildings 

• Develop·data collection and monitoring systems 

• Begin spot~checks. 

Work on the first two tasks -- defining the buildings to be included 
and the standard itself~- will begin inunediately. These wil! 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 savingsa DGA 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 st'ate 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, 
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Lighting Efficiency Standards for Public Buildings 
Implementation Schedule 

Task Calendar Months 
1 May 1977 · 

-
Define buildir1gs and areas to be 
indud~d 

Define and adopt standard for -

existing buildings 
'· 

Pass required legislation 

Trciin state-inspe~tors 

Dev~lop d~ta coll~ction and rnoni-
taring. sys.terns 

Conduct spot-checks 

' 
. --

1 Jan 1978 1 Jan 1979 ·· 1 Jan 1980 . 1 Jan 1981 
. . 
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energy savings were based on FEA's more general lighting guidelines (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 building space affected by the 
standards by an average percentage energy savings per· unit, and then by 
the number of years the program will be i'n effect through the end of 1980. 

·. $eparate calculations are_ made for new buildings 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 remainin_g 25 percent 

. of the existing building~ 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 l4.4 trillion Btu (see Table 1). 

TABLE l: 1980 ENERGY SAVINGS FROM LIGHTI~G. 
STANDARDS IN-PUBLIC BUILDINGS 

Buildinq Type 

Office Buildings 

Retail Stores 

Schools 

Hospitals 

Other 

TOTAL 

COSTS OF THE MEASURE 

Cost to Implementing and 
Administering Organizations 

Energy Savings in 1980 (x 1012 Btu) 

2. 3· 

4.6 

1.9 

1.6 

4.0 

14.4 x 1ol2 Btu 

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 stand~rd in new and renovated buildings. 
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Recommended Maximum Lighting Levels 

Task or Area · 

Hal I ways or corridors 

Wor.k and .circulation areas; 
surr·ound{ng 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 

Footcandle Levels How Measured 

10 ::_ 5 MeasL,ireu avera~Je. rn inirnum 1 
footcandle 

30. :!:_ .5 , Measured average 

50 + 10 · Measured at work station 

75 + 15 Measured at work statiO[l 

100 :!:_ 20 Measured at work station 

ANSI-All.l-1973 As maximum 

SOURCE: U.S. Federal Enerqy Administration. E11ergy Conservation Paper No. 3, 1974. 
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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 office lamps (2,700.hr/yr) 
from: · · · · to: 

1 100-watt rr:,ercury vapor 1 300-watt incandescent 
2 100-watt ·incandescent 
7 150~watt incan.descent 

.1 40-watt fluorescent fl 

1 150-watt sodium vapor 

Change industrial lamps (3,000 hr/yr) 
from: to: 

1 300-watt incandescent 
1 1000-watt incandescent 
3 300-watt incandescent 

Change store lamps (3,300 hr/yr) 

2 40-watt fluoresce·nt 
2 215-watt fluorescent 
1 250-watt sodium vapor 

from: to: 

· 1 300-watt incandescent 
1 200-watt incandescent 
2 200-watt incandescent 

2 40-watt fluorescent 
1 100-watt _mercury vapor 
1 175-watt mercury vapor 

Annual Savi·ngs . 
$ kWh 

14.58 
12.00 
70.80 

486 ,· 
400 

2,360 

Annual Savings· 
$ · kWh 

18.69. 
.48:51 
54.18 

623 
1,617 
1,806 

Annual Savings 
$ kWh 

20.55 
7.92 

20.10 

685 
.264 
670 

-------------··-···•-·-
SOURCE: U.S. Federal Energy Administration, Energy Conservation Paper No. 3, "Liqhtiny 

'and Thermal Operations Guidelines," 1974. · 

Exhibit C-14 



There _will be additional costs assoc~ated with th~·standard in 
existing buildings, and these.are primarily conne~ted 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 function~ for the program measure e~titled,. "Seven Day, 
Day-Night Thermostats in .Public•Buildings" (spot.;.checks for temperatures 
and for lighting levels will •:_be .made at the. same· tim~) .• 

·The required number of inspectors is determined by the amount 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 1.980. Roughly · 
10 percent·of this space will be in establislunent~ of less than 4,000 
sq ft and will be exempt £tom lighting and temperature regulations. 

For the purposes of estimating ccists, it is assumed·that the state 
will spot-check 10 percent of eligible space each year and that.one 
insp~ctor will be able to inspect abo~t.40,000 sq ft a day. Therefore, 
the state will need 12 inspectors. These inspectors. wili need a total of 
$5,000 in measuring equ~pment and a total travel budget of $58,800. 

In addition to the inspectors,· DCA will need a program administrator 
working full-time from June 1977 through 1980, and two staff wo~king half-
time fqr 1977, then three-fourths time· from-1978 through "'1980 C-see Exhibit 
C-15 for_ personnel requirements and costs,· a~d Exh:U,it 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 ~en9vated· 
bu~ldings will . be substantially outweighed by the amou_nt of saving_s · for 
building owners. , Similarly., even in existing b~ildings, ·the required 
inve~_tments will be nominal· and highly cost effective. There will also be 
indirect s'avings, such as lower maintenance costs due to the reduced number 
of fixtures that must be maintained. 

The lighting standards'in_new buildings wil~ have a significa~t impact 
on suppliers of lighting equipment. and heating,·· ventilating, and ~ir 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 togetjler result 
in an 8 pe:r:cent decrease in the market·for.HVAC equipment (see Exhibit C-10, 
"Thermal Efficiency Standards for New and Renovated Buildings, 0 P..• :. :c-36). 

Implementation of mandatory lighting s'ta,ndards for' new an~ ~xj.sting 
buildings will hc::1ve no positive economic impacts on.-the constrµc:ti~n indus-
try. ·Implementation of lighting standards in existing buildin~s could 
result in a 'substantial nUJllp:er o~ new jobs in the con~truction iridustry. · 
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Lighting Efficiency Standards and Seven-Day, Day /Night 
Thermostats in Public Buildings - -
Personnel Costs to lmplementin-g and Administering Organizations 

Task Vear Staff Requirements 

Prow am rrnmayemen t 1977 1 proyram administrator 
Df!velop regulations and public; l977 2 staff 
edt1c:ation materials 

Sput-clleck b11ildin~JS 1977 12 inspectors 
Pr ourarn rnananemen t 1978-1980 1 pro9rain_adr11inistrator 
Liaiscin with field cnqineer; 1978-1980 2 staff 
public ecl_t1c,1Lion 

() 
Spot-check builc.lirius 1978-1980 12 ·inspectors I u, 

°' Annual cost 1977 
1978 
1979 

· 1980 _ 
Total cost 

Man-_years. Organization 

0:5 OCA 
l.0 - DCA 

6.0 -DCA 

1.0 DCA -
1.5 DCA 

' 
12.0 DCA 

Salary($) 

2l,000 
15,000 ._ 

- -12;000 
21,000 
15;000 

12,000 

An_nual Cost ($) 

l0.500· 
- _ 15,000 

72.Q00 . -
2i ,000 · 
22,500 

144,000 

97.500 
187.500 
187.500 
187,500 

.6_60,0PO -

n 
I 

(J1 



Lighting Efficiency Standards and Seve.n-Day,.Day/Nigt"lt .. 
Thermostats in Public Buildings 
Total Costs to Implementing and Administering Organizations 

Costs by Calendar Year 

Type of Costs, 1977,, 1978. 1979 1980 ·Total 

Personnel 97,500 187,500 187,500 187,500 660,000 
Fr,inge benefits 20,475. 39,375 39,375 39,375 138,600. 
( .21 x personnel) 
Travel* 8,400 16,800 16,800 16,800 · 58,800 
Equipment** 2,000 1,000 1,000 1,000 5,000 
Supplies*** 25,000 15,000 5,000 5,000 50,000 
Contractual 
Construction 
Other 

Subtotal 153,375 259,675 249,675 249,675 912,400 
lndirect·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 

• 10,000 miles per inspector per year at $.14 per mile. 
** Measuring equipment. 
** *Public education materials. 
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ENVIRONMENTAL, SOCIAL, AND POLITICAL IMPACTS· 

The environmental impacts of this measure would be associ~ted with 
the r~duction in demand for electricity. In addition, since this reduction 
will be largest during the smnmer months when· the air conditioning load is 
highest, a·1arge portion of the energy savings will ·occur at times· 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 retroactive standards on existing 
buildings. 
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Summary Sheet for Accumulating Total. Energy Savings for 
Mandatory Lighting Efficiency Standards for Public auildings 

Electricity savings.in Trillion Btu 
(from Worksheets,. line 4a) 

Office Buildings: 0.69 

Retail. Stores: · 1.38 

·Schools: 0.56 

Hospitals: 0.48 

I' 

O~her: 1.20 

Subtotal 4.31 

Calc}llate total energy savings 
in terms of source fuel, by 
multiplying the.subtotal by X 3.33 
3.33 (the factor.to correct 
for generating efficiency). 

Total = I 14.35. 

Btu 

summary Formula: Es - 3. 33 !:Ls 1 · 

Exhibit C-17 
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Exhibit C-17, continued 

State Energy Conservation Program 
Lighting Efficiency Standards 

a. 

b. 

Worksheet for Total Electricity Savings in 'l;'~rms of .Source F~el ·, · ·<,,_., '.:t' 
(in -trillion Btu) for ·the foilowing builcling·'type'·ccheck one).:_ ·.· ... :. 

. . ' - . ;'..·•'' .. ::\·'" ;,· '. .. ,'"-,;, _.;,;· :::, 

• ·" ". ·-~ -l.. ,, 

~Office _·_, _Retail Stores ··- _._._Schools · _··_Hc,spital:i ·. __ Other 

Note: Step l may be skipped if a State has specific State data on.projected 
lighting en~rgy for this building type. ·The tive territories must skip 

· Step 1 and provide their own·data for Steps 2a and 3a. 

Step l: Calculate projected· 1980 electrical energy consumption for lighting 
in buildings in region built prior to and following effective date of oro-
gram, in trillion Btu. 

Enter 1980 energy consumption for lighting in buildings built 
pre-1971 in·region (Table I.e.). 

Enter energy fo~_lighting in additional buildings built in region 
each year since 1~71. (Table I. c ... ). 

14.2 (xl012) 

1.29 (xl012) 

c. ·Enter nWDQer of. years program in effect (Table I.D.). 1.375 

d. Compute no. years between beginning of 1971 and ti..-ne program 
goes into effect (10 - line le). 

e. Compute 1980 energy consumption for lighting in buildings in 
region built in 1971 through the ti.me program goes into 
effect (line l_b x ld). 

8.625 

11.13 (xl012) 

f. Compute 1980 energy consumption for lighting in all buildings in 25.33 (xiol'-) 
region built.J?ri,or'to t.i,me program goes into effect (r'ine la+ le). ________ _ 

g. 

h. 

Compute 1980 energy consumption for lighting in buildings in reqion 1~ 
built during the·years program is in effect (line le - -0.S)x(line lb). 1-13 .(xln -, 

Enter State/Region · ratio (Table· t .A., see instruction noted on table) . 0.1589 

Step 2: Calculate electrical -energy savings in State by buildinas built 
prior to program effective date, in trillion Btu. 

a. Enter total projected 1980 lighting energy for buildings in State 
built prior to effective date of standards (State data or line 
lf x lh). 4.0,2 (xlo~ 2 ) · 

L 

0.2 F 

b.. Enter \ (decimal fraction) reduction in lighting in existing 
buildings (State estimate: see Table I.B. for data.on potential 
reductions). e 

c. Enter 'fractio~ of floor· space affected (State estimate). 0 75 C e 

d. Compute electricity savings in "existing" buildings {line 2a x 
2b x 2c). 0.60 (xl012) 

a. 

b. 

c. 

d. 

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 buiidings in 
State built since time of program effective date {Stat:e data 
or line lg x lh). 

Enter\ (decimal fraction) reduction in lighting in new buildings 
(State estimate: see Table I.B. for data on potential reduction). 

. 0.18 

0.5 F 
------- n 

Enter fraction of floor space affected (State estimate). 0.95 ,~ --------n 
Compute electricity savings 1n "new" buildings ( line 3a x 3b x 3ci. _o_.o_9 ___ (x_l_0_

1
_
2 

> 

Step 4: Calculate total .electrical energy savings by new and existina· 
buildings in the State, in trillion Btu. 

a. Aggregate savings (line 2d + 3d). ( 1"12 X ,, ) _______ Ls 0.69 

Step 5: Enter savings (line 4a) for each building type on Summarv Sheet. 

Formula: L., 
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Exhibit C-17, continued 
State Energy Conservation Program 
Lighting Efficiency Standards 

Worksheet tor Total Electricity Savings i_n Terms o~ Source Fuel 
(in trillion Btu) for the follow~ng building t~e (check one): 

__ Office ...25_Retail Stores __ Schools __ Hospitals ___ Other 

No~e: 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 land provide their own data for.Steps 2a.and Ja. 

Step l: 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 Quilt 
lp~e-1971 in region (Table I.e.). 

b. Enter energy for lighting in additional buildings built in region 
each rear since 1971. (Table I.C.) •. 

c. Enter number of years program in· effect (Table I.D.). 

d. Compute no. years between beginning of 1971 and.time program 
goes into effect (10 - line le). 

e. Compute 1980 energy consumption for lighting in buildings in 
region built in 1971 thr9ugh the. time program goes into 
effect Cline lb x 'ldL · · · 

1.88 C-xlo12 ) 

1.875 

f. Compute 1980 enerl'JV .consumption for, lighting in all building_ s· in. l'-
7~ ·33.38 (xlO .) ' region built pri9r to time program goes •into effect Cline la + le). ______ _ 

g ... Compute 1980 energy consumption 'tor lighting in buildings iri region 
built during the years program is in effect (line l~ - O.S)x(line'lbt -------

h. · Enter Stat~/Region r_atio (T~le I .A., see instruction not~d on table). 0.1589 

Step-~= Calculate electrical energy savings in State by buildings- built. 
prior to program effective date, in trillion !:Stu. 

. a. 

b. 

Enter· ·total projected i980 lighting energy for buildings in State 
built prior to effective date.of standards ($tate data or line 
lf x lh). 

redu~fion. in lighting in existing 
see Tabl·e I.B. for data o'n' po·tential 

0.3 F. 

Enter, (decimal fraction) 
buildings (State estimate: 
reductions). ------- e 

c. Enter fraction of floor space. af~ected (State 'esti~te). 

d. Compute electricity savings ,in llexisting" ·buildings (line 2a x 
2b x 2c) . . . 

Step 3: Calculate'eiectrical energy savings in State'by buildings built since 
time of program effective date, in trillion Btu. -

a. Enter total projected 1980 lighting entergy for buildings ir(./ 
State built ·since time of program effective-date (State data. 
or line lg x lh). 

b. Enter % .. (decimal fractio'n) reduction in lighting in new buildings 
(State estimate~ see Table I.B. for da~a ori_potential reduction). 

c. Enter fraction of floor space affected (State estimate)_. 

--.~; ..... ~,/ 

0.41 (xio1;\ 
·n 

0.5 .F 
------- n 

0.95 C n 

d. Compute electricity ·savings in "new"· buil~ings (line 3~ 3b x 3c). __ o_._1_9_<x_1_0_
1
_
2

l 

Step 4: Calculate total el'ectrical enerqy savings by new and existinq 
buildings in the State, in t~illion Btu. 

a •. Aggregate savings (li:le 2d +. 3d). 
1.38 (xl012 ) . 

----------- Ls 

Step 5,: Enter savings ( line 4a) for each buildi:,g type on Summarv Sheet. 



Exhibit c-11, conunuea 

State Energy Conservation Program 
Lighting Efficiency Standards 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

Worksheet for Total ·Electricity Savings in Terms of Source Fuel 
,in trillion Btu) for the following building type (check one): 

__ Office __ Retail Stores ..lL_Schools __ ._Hospitals __ Other 
/ 

Note:_; Step l may be skipped if a State has specific State data on projected 
lighting energy for this building type. The five territori~s must skip 
Step land provide their own data ·for Steps 2a and Ja. 

Step l: Calculate projected 1980 electrical energy conswnption for lighting 
in buildings in region built prior to and following effective date of pro-
gram, in trillion Btu. 

Enter 1980 energy consumption for lighting in buildings built 
pre-1971 in region (Table I.C.). 

Enter energy for lighting _in additional buildings built in region 
each year since 1971. (Table I.C.). 

Enter number of years program in effect (Table I.D.). 

Compute no. years between beginning of 1971 and time program 
goes into effec~ (10 - line le). 

Compute 1980 energy consumption for lighting in buil~ings in 
region built in 1971 through the time program goes into 
effect (line lb x ld). 

. 1.375 

8.625 

Compute 1980 energy consumption for lighting in all buildings in 12 23.1 (xIO ") 
region built prior to time program goes into effect (line la+ le)·-------

Compute 1980 energy consumption eor lighting in.buildings in region 
0

_
76 

(xl012) 
built during the years program is in effect {line le - n.S)x(lin~ lb_)_. _____ _ 

h. Enter State/Region ratio (Table I .A., see instruction noted on table)·. 0.1482 

Step 2: Calculate electrical ~nergy savings in State by buildinqs built 
prior to program effective date, in tr ill ion Btu. 

a. Enter total projected 1980 lighting energy for buildings in State 
built prior to effective date of standards (State data orJlne 
lf x lh). · )t·.·· 3.42 (xl'J1 ~). 

'~~~;,~?:.~ '"'e 

0.2 F 

b. Enter\ (decimal fraction) red4ction in lighting in existing 
buildings (State estimate: see Table I.B. for data on potential 
reductions). 

------- e 

c. Enter fraction of floor space affected (State estimate). 

d. Compute electricity savings in "existing" buildings (line 2a x 
2b X 2c). 

Step 3: Calculate electrical energy savings in Stat:'e· by buildings 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 lg x lh). 0.11 (xln-:·, 

. ·.:L n ., 
b. Enter% (decimal fraction) reduction in lighting in new buildings 

(State estimate: see Table r.a: for data on potential reduction)·:·· ________ _ 0.5 F 
n 

c. Enter fraction of floor space affected (State estimate). 0.95 -n 

d. Compute electricity savings in "new" buildings (line 3a x 3b x 3cJ. ______ _ 0.05 i..2 (::-:.10 ) 

~tep 4:. Calculate total electrical energy savings by new and ~xistina 
buildings in the State, in trillion Btu. 

a. Aggregate savings (line 2d + 3d). 0.56 (:<10 12 ) _______ Ls 

Step 5: Enter savings (lirie 4a) for·each building type on Summary Sh~<::!t. 



·Exhibit C-17, continued . 
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): 

__ Off~~e __ Retail _stores __ Schools ~Hospitals __ Other 

Note: Step 1 may be skipped 'if a State ~as spe_ci'fic Sta_te data· on projected 
lighting ~nergy ·for this building type.· The 'five·territories must skip 
Step land provide their own data for .steps 2a 3a .. 

Step l: Calculate projected 1980 electricalenergy• consumption.for i-i.ghting 
in buildings in reqion built prior to and following effective date of pro-· 
gram, in trillion Btu. 

a. Enter 1980 energy consumption for lighting in buildfngs built 
pre-1971 in region (Table I.e.). 

/ 
b. Enter eriergy for lighting in additional buildings· ·built 'in region 

. each year si~ce 1971. (Table· I.C.). 

c. Enter number of years progra~ in effect (Table I .• D.). 

d. · Compute no. years.between beginning of 1971 and ti.me program 
goes into effect (10 - line le). 

e. Compute 19.80 · energy consumption for lighting in. buildings in 
region built in 1971 through the time program goes into 
effect (line lb x ld). 

\ 

0.83. (x1012 ) 

1.375' 

8.625 

f. Compute 1980 energy consumption for lighting in all buildings in• 19_66(xl012) 
region built prior to time program goes into effect (l_ine la+ l~). ________ _ 

g. Compute 1980 energy conswnption for lighting in buildings in region 0_73 (xlOl2) 
built durin_g the years program· is in effect (line le - O.S)x(line lb __ )_._. ____ _ 

h. Enter State/Region ratio (Table I.A., see instruction noted on table) •. 0.M82 

Step 2: Calculate electrical energy sav,inqs in· State by buildings built 
prior to program effective date, in trillion Btu. 

a. Enter total projected 1980 lighting energy for buildings· in State 
built prio•r to effective date of standards (State data or line 
lf x lh). 

b. Enter, (decimal fraction) redu6tion in lighting in existing 
buildings (State estimate: see Table I.B. for data on potential 
reductions). 0.2 F e 

c. Enter fraction of floor space affected (Stat, estimate). 0.75 ·C 

d. Compute electr:£.city savings in "existing" buildings ·Cline 2a x 
2b x 2c). 

Step 3: Calculate electrical energy savings in State by buildings built since 
time of program effective date, in trillion Btu. 

a. Enter total projected 1980 lighting energy for buildings in 
State buil:t since time of program effective date .(State data 
or line lg x lh}. 

0.4 

e 

F 
b. Enter' (decimal fraction) reduction in lighting in new buildings 

(State estimat~: see Table I.B. for data_ on potential reduction). 
------- n 

c. Enter fraction of floor spac~. affect_ed (State estimate_). _____ o_.9_5_. __ en . 

d. Compute elec_tricity savings in _"new" bu_ildings (li_ne 3a x .. 3b x Jc). __ o_.0_4 __ <_x_1_0_
1

_
2

) 

Step 4: Calculate total electrical energy savings by new and existing 
buildings in the State, in trillion Btu. 

a. Aggregate savings (line 2d + 3d) •. 

Step 5: Enter savings (line 4a) for each building type on Summary Sheet. 



State Ene~gy Conservation Program 
Lightin·g Efficiency Standards 

Worksheet for Total Electricity Savings in Terms of Source· Fuel 
(in. trillion Btu) for the fqllowing building type (check one).: , 

__ Offic"e __ Retail Store.c; __ Schools __ Hospitals _Lother 

Note: Step 1 ·may.be skipped if a State has s[!)ecific State data on projected 
lighting energy for this building type. The five _territories must skip, 
Step 1 and provide their own da_ta. for Steps 2a and _la. 

Step l: ·Calculate projected 1980 electrical' energy consuinption 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 lightfng in buildings built 
pre-1971 in region (T~ble I.C. l. 

. . 

b. Enter energy for lighting in additional buildings built in region 
each year since 1~71. (Table I.C.). 

c. Enter number o.f years program in effect (Table I.e.). 

l.78 (xl012),_ 

. 1.375 

d. ·compute no. years between beginning qf 1971 ·and time program 
goes into effect (10 - line le). 

e. Compute 1980 energy consumption for lighting in.buildings in 
region built in 1971 through the time program goes into 
effect (line lb x ld). 

8.625 

· . 12 
15.35(xlo ·> 

f. compute .1980 energy consumption for lighting in all buildings in 45_15 (xlol'-) 
region built prior to time_ program goes into effect (line la+ le>. _________ _ 

g. Compute 1980'energy.consumption for lighting in buildings in region 
built during the years program is in effect (line le - O. 5) x (line lb). 

h. Enter State/Region ratio (Table I.A., see instruction noted on table). _0.1589 

Step~~ 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 buildings in Stat~ 
built prior to effective date of standards (State data or line 
lf x lh). 

b. Enter.·, (_decimal fraction) reduction in lighting in existing -
buildings (State estimate: see Table I.S. for data on potential 
reductions) • 

c. Enter fra~tion qf floor space affected (State estimate). 

d. Compute electricity savings in "existing" buildings (line 2a·x 
2b X 2c). 

7.17 Cxl012 } 

0.2 

0.75 

1.08 (xlo12 ) 

Step 3: Calculate electrical energy savings in State by buildings built since 
time of 'program effective date, in trillion Btu. 

a. Enter total projected 1980 lighting energy for buildings iri 

L e 

F 
e 

C 
e 

State built since time of program effective date (State data 
or line lg x lh). 0.25 (xlr.112). 

b. Enter i (decimal fraction) reduction in lighting in new buildings 
{State estimate: see Table I.a. for data on potential reduction). 

c. Enter fraction of floor space affected (State estimate)·. 

d. Compute elect;-icity ·savings in "new" buiidings (line 3a x 3b x 3c). 

0.5 

0,95: 

0.12 

L, n 

F n 
C 

cl 

(xl012) 
\ -------

Step 4: Calculate total elec~rical energy 3avings by new and existina 
buildings in the State, in trilli0n Btu. 

a. Aggregate savings (line 2d + 3d). 
· 12 .1.20 (xlC .) . _______ L 

Step 5: 'Enter savings ( line 4a) for each building tvoe on -Sumr.tary Sheet. 

Formula: · L s C-(?4 

s 
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. PROGRAM . MEASURE 

SEVEN-DAY, DAY/NIGHT.THERMOSTATS 

IN PUBLIC BUILDINGS 

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 systems .. 

Energy savings from this measure-are estimated 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 recQmmending voluntary act~ons. Generally, the 
measure will require that all public buildings be equipped with central-
ized temperature controls utilizing a ·1-day clock.and interlocks to pre-
vent simultaneous operation of heating and cooling systems. In addition, 
there will be guidelines for voluntary installation 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-

pera'i:ure·s~ 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 building · 
owners or the public. 

* Public buildings include offices, ·retail sto_res, schools, hospitals, 
multi-family residential housing, recreational facilities, and other• 
buildings or areas open to the_ public, including., for this measure, 
industrial office space. 
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Specific requirements for install~ng and operating temperature control 
· •equipment will be established as part of the implementation process·. Basic 
:·provisions of the ~easure will include: 

• Thermostat settings during working hours of no higher than 65°F. 
for retail space and 686 F for other space during the heating season 
(defined by the operation of heating equipment), and not lower than 

·1s°F during the operation of air-conditioning.equipment. 

• Thermostat settings during. unoccupied periods of ·.no higher than .. 
SS°F during the.heating season; and, during the operation of air-· 
conditioning equipment, shutoff of HVAC equipment or, if shutoff 
is not possible, thermostat settings no lower than. so°F •. 

• Legal measures requiring that thermostat settings in public build-
ings be maintained in accordance with s~te regulations and that 
responsibility for compliance rests with the persons (owners or 
tenants) responsible for these settings. In addition, detailed 
regulations specifying responsibilities with respect to equipment 
installation and operation. 

• Guidelines for voluntary installation of additional HVAC control 
· equipment that will become mandatory fo~ certai~ 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. 
Heal th· and comfort of occupants and prc;:,tection of building from 
temperature extremes will be taken into consideration. 

•· Statements specifying that certain instit~tions will be e~empt 
from regulations upon approv:al by,,-the state. For exampJ:.e: 
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 buildin,g equipment, thermostat settings, and actual 
tempe:r;atures 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 violations. 

The program will have an appeals ·procedure, as well as criteria for· 
the postponement of regulato~y provisions and the waiver of fines for 
hards~ip cases or other credible circumstances. 
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Implementing and Administering 
Organizations 

The Department of Commun;ty Affairs (DCA) will implement and administer 
the program. This will include the preparation o~ specific regulations. 
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 responsibilities to 
.install or modify equipment. Finally, DCA will carry out·· enforcement and 

. monitor the effectiveness of the program in terms of energy savings. 

Legal Mechanisms 

Three types of legislative authqrity 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 eqiiipment instal• 
lation and modifications; and 3) authority to ensure compliance through 
spot~checks by inspectors. 

Implementation Plan and Schedule 

Regulations regarding theruiostat settings will become effective upon 
promulgation; provisions regarding equipment installation will become 
effective as of January 1, 1978. It ts anticipated that enforcement of· 
the measures can begin 5 months .~fter :,the program becomes law. 

In addition to drafting:_: and· enacting legislation and preparing regula-
tions, the implementation plan c9nsists of: training inspectors, publicizing 
regulations, responding to inquiries,·performing spot-checks.of thermostat 
settings, monitoring savings, and conducting ~dditional spot-checks to 
assess the adequacy of control equipment. (See Exhibit C-18 for 1;he imple-
mentation schedule.) 

Monitoring System 

DCA will keep records of thermostat settings record~> 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 Measures 

Several of the other measures included in the New Jersey Energy Con-
servation Plan are related t(?_this temperature-control program. Implementa-
.tion of ASHRAE 90-75 standards, which will reduce heat loss or gain, has 
been assumed in e"i1ergy savings calculations for this measure. Other pro-
grams that could simil'arly reduce heat loss/gain.or the operating time of 
HVAC equipment, but that have not been explicitly considered here, include 
lighting standards, mandatory furnac.e inspections , and generalized measures, 
including utility con~ervation investinents -and tax incentives for 
conservation measures. 
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Seven-Day, Day/Night Thermost~ts in Public Buildings 
Implementation Schedule 

Task C..lendar Months . 
1 May 1977 1 Jan 1978 

Draft legislation -
Enact legislation -

/ 

Prepare regula.tions (draft. review, 
and final) 

Train inspectors -

Publici/e n~~Jlllcltions 

Respond to inquiries 

Conduct sput-diecks·of thermostat 
settings 

Monitor sc1vin~s 

Concluct midir·ional spur-ched,s to 
assess adeq_11acy uf equipment 

- -

1 Jan 1979 1 Jan 19~0 1 Jan 1981 
- - --. 
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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 ~re significantly d.j.ffere.nt for 
working-hours and unoccupied periods. For clarity, the savings for 'these 
two periods are discussed separately. 

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 trillion Btu are expected in 1980 from regui'~tions 
that mandate thermostat settings during working hours of no higher than 6S°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 equipm~nt is 
operating. · 

where 

Specifically, energy savings were determined by the following formula: 

ESWH~ = 1980 energy savings :estimate for _""10rking hours 

I = 

= 

= 

AS = 

Impact fraction (percent of building where the minimum/maximum 
temperature standard i~_ ~et specifically as a result of the· 
state action) 

Percent heating savings for retail -buildings (from baseline 
heatirig demands, as a.result of 3°F average turndown, from 
68°F to 65°F, by the buildings impacted by the measure) 

Percent heating savings for office and other buildings, 
excluding hospitals (fro- baseline heating deJD?lnds, as a 
result of 2°F average turndown, from 70°F to 68°F, by the 
buildings impacted by the measure) 

Air conditioning _savings for all buildings (from baseline air 
conditioning-·demands, as a result of a-4°F-average turnup __ ,-
from 74°F to 78°F, by buildings impacted by the measure) 

HE \ - · 1980 energy use without the meas_ure for space heating in retail . 
-- R I buildi.ngs 
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HE0 = 1980 energy U$e without the measure for spac·e hea'tirig' in 
-· office and <;>ther buildings, except hosp~tals 

AE 198O·:~·nergy -use without the measure for· air condJti.on;ng in 
· ·-- _aii public buildings; except hosp·i tals ~· · 

The folloiirig -values-were used in·the ealcu1atiori: 

I = s_o percent* 

__ HSR __ = 1.i perc~nt*_ 
Hso·· ,,' ·o.7 pe·rcerit*. - ' 

= 
,, ' ,. 

13.percertt** 

= 22. 9 x -101·2 Btu*** 

-. -.91. 3 X 1012 Btti*** 
i· AE .- = -47 .9 x 1012 Btu_***. 

\ 

The impact fraction (I) was assumed to be SO percent b~sed ·on the· 
following considerations: 

·•- Commercial 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 :i:s 
reasonable to project that at least two-thirds of the commercial 
space in 1980 would not meet the .standard·. 

• Since the thermostat minimums/maximums ar_e mandatory and backed up 
by an enforcement program, it is reasonable to project that at 
least three-quarters of the buildi~gs not meeting the standard 

···in the base case ·will comply with the standard by 1980. -

* Percent heating savings was calculated as the percent reduction in the 
inside-ou_tside tempe~ature dif~erence (Ti T0 ·, or (l, T, using T0 = 42.8, 
from ASHRAE ~ata on the-average winter temperature for Atlantic· City, 
Newark, and Trenton) multiplied by the fraction· of space~h·ea-t:ing energy 
consumed during working hours (10 percent, from U.S. Federal Energy Admin-
istration, Energy Conservatiori Paper No.- 20: Guidelines for Saving Energy 

· in Existing Buildings, June 16, 1975, p. 106). 

**·Source: _U.S. Federcil Energy Administration, Energy Conservation Paper 
No. ··20: Guideliries for Saving Energy in Existing Buildings, June 16, 1975, 
p. 161. 

*** Source_: U.S. Federal Energy Administration, State Energy .Conservation 
Program: Sourcebook,· Vol. 2., 1976. 



These assumptions -- that at least.75 percent of.the two-thirds that 
need to reduce temperatures will do so -- are the ·ba.sif3 _for the SO percent 
impact· fraction used in the savings calculations ( •. 67 x • 75 = • 50). 

The figures for energy use in 1980 without the measure f~r· space 
heating in retail buildings (ffEr), fo~ space heating in office and other 
buildings, except hospitals (HEo), and for air conditioning in all public 
buildings, except hospitals·(AE) were. derived from FEA estimates (see 
Exhibit C-19). . 

Savings During Unoccupied Periods 

The enei;gy 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 ar_e the greater .... 
amount of time that buildings are unoccupied arid the greater degree of 
temperature reduction that is possible during these periods. Savings iri 
1980 are expected to be 14.4 x 1012 Btu from regulations that mandate 
thermostat settings during unoccupied periods of no higher ·than SS°F while 
space heating equipment is opeiating, and the shutoff of air conditioning 
systems,.or if shqtoff is not possible, settipgs of no lower than so°F. 

Specifically, energy savings were determined by the following formula: 

where 

ESUP = 1980 energy savings estimate for unoccupied periods 

= Impact fraction for heating (percent of building inventory 
where the standards are met as a r(;!sult ot the state action) 

= Impact fraction for air conditioning 

HS = Percent heating savings for public 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. hospita~s 

AE = 1980 energy use without the measure for air conditioning 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** 

Retail -
106 sq ft 288.1 
HE, 1012 Btu 22.5 
AE, 1012 Btu 13.7 

Offices 
106 sq ft 233.1 
HE, 1012 Btu 32.7 
AE, 1012 Btu 10.1 

Schools 
1.06 sq ft 230.6 
HE, .10 12 Btu _29.1 
AE, 1012 Btu 4.8 

Other 
106 sq ft 364'.6 
HE, 1012 Btu 28.4 
AE, 1012 Btu 17.4. 

Hospitals 
106 sq ft 89.1 
HE, 1012 Btu 13.7 
AE, 1012 Btu 5.1 

Total 
· 106 SQ ft 1205.5 

·~ HE, 1012 Btu 126.4 
AE, 1012 Btu 51.1 

HE = space heating energy use 
AE = air conditioning energy use 

New B~ildings t _ 

22.30 
0.35 
0.93 

10:40 
0.35 
0.30 

7.70 
0.40 
0.08 

13.70 
0.38 
0.57 

3:10 
0.16 
0.13 

57.20 
1.64 
2.01 

Total··· 

310.4. 
22.9 
14.6 

860.1-
91.3. 
33.3. 

92.2 
13.9 
5.2 

1262.7 
128.0 
53.1 

SOURCE: U.S. Federal Energy Administration.'Sourcebook, Vol. 2: State Energy Conserva-
tion Program,"1976, Tables IVA and IVB, p. 44, and Table IVC, p. 45 for inventory data and 
assumptions; and Tables IVD 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. It is assumed for these figures that the ASH RAE 90-75 standard becomes 
mandatory effective on September 1, 1977. It is 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-ASHR.AE 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 :;pace 
impacted by the thermal standards (from FEA worksheets). 

t New buildin_gs include space constructed or renovated in accordance_ with 90-75 st.Jnd.Jrds. 
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The following values were employed for the savings.calculation: 

I· H = .32 

IA = .23. 
HS = • 38* 

AS = .OS** 

HE = 11.~ •. 2 X 1012 Btu*** 
AE = 47.9 X 1012 Btu***., 

The .32 impact fraction for heating is lower than the .50'impact 
assumed for·working hours because it is .expected that, without th~ 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 
office workers do not play a part in decisions concerning t~rature·s 
after···hours. · A~~um:i.ng slightly better compliance with this. program than· 
for the:working·hours standards~- 80 percent -- the result is a .32 impact 
fraction (.40 x .80 = .32). 

In the case of ail;." condit1oning, the impact fraction-is very low beca~se 
most buildings already shut off cooling equipment after hours due te>_ .the· high 
cost of cooling~ It is assumed that only 25.percent of.the space would be 
impacted by the:measure in 1980, and that compliance ~Uld 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 mea~ure calling 
for mandatory 1ighting 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.· 

* Source: u.s~ Federal Energy Administration, Energy Conservation Paper 
No. 20: Guidelines for Saving Energy in Existing ·Buildings, June 16, 1975,· 
p. 105, Figure i4, using 4,800 degree days· (from ASHRAE data; the average 
for Atlantic Ci~y~ Newark, and Trenton). 

** Resource Planning Associates estimate, bas·ed on recommendations from the 
National Bureau of Standards. The figure is intended to be conservative in 
view of the wid~ variation in equipment and operating characteristics and 
the lack of published estimates of average savings. 

*** U.S. Federal Energy Administration, State Energy Conservation Program: 
sourcebook, Vol~ 2, 1976. 
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The required number of inspectors is determined by the sample of 
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 
purpos~s of estimating costs, it is assumed that the state will spot-check 
10 pe·rcent 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 r·esult, 
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 stat'e 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·l977, only $8~400 will be required for travel. 

Total costs· for· this program and the lighting program come to $187,500 
in calendar i977, $325;300 in 1978, and $315,300 in 1979 and 1980* (see 

·Exhibit c....-21 for co~ined program costs) • / 

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 arrount to $11. 7. million if equipment costing 
an average of $25 per 1,000 square feet is required to be ins·talled 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.· '.!'he economic value of the annual 
energy savings from this measure is approximately $~5 million, assuming 
an average energy price of $2~ 50 per--millio·n 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 persqnnel costs at 21 per<?ent, 
and loading 9verhead ('.'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-Organizations 

Task Year Staff Requirem•mtJ 

Program management 1977 1 program adr,:-iinistrator 
Develop regulations and public 1977 2 staff 
ecl11cation materials 
Spot-check buildings 1977 12 inspectors 
Program management 1978-1980 1 program administrator 
Liaison with field engineer; 1978-1980 2 staff 

() public education 
-1. Spot-check buildings 1978-1980 12 inspectors -..J 
U1 

Annual ·cost 1977 
1978 
1979 
1980 

Total cost . 

Man-years Organization_ · Salary ($) _·_ 

0.5 DCA 21,000 
l.0 DCA 15,000 

6.0 DCA -12,000 ., 

1.0 DCA 21,000 
1.5 DCA 15,000 

i2.o DCA . ·12,000 

. ' 

Annual Cost ($) 

1·0~500 
15,000 

72,000 
21,000 
22,500 

_144,000 
·-

,:'97;500 
: ·-187,500 

187,500 
·10i.5oo 

~66(),000 

m 
X 
;:r 
§: . ..... 
n 
I 
"' 0 
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Exhibit C-21 

· · Lighting Efficiency Standards and Seven-Day,. Day iNight · 
·· Thermostats in Public Buildings .. _· . . . . . . . . . . . . 
Total Costs tp Implementing and Administering Organl_zations 

Costs by Calendar, Year .,, 
r· 

Type of Costs 1977 1978 1979 1980 .f.ota1: .. 
Personnel 97,500 187,500 187,500 187,500 . 660,000 

. Fringe benefits 20,475 39,375 :39,375 39,3.75 . 1~8,600 
(.21 x personnel) 

. Travel* 8,400 16,800· 116,800 16,800 58,800 
~quipment** 2,000 1,000 1,000 1,000 · . 5,000 ·.· 
SL!PPI ies* ** 25,000 · 15,000 5,000 5,Q00 50;1000 

I Contractual . 
. ; 

Construction 
Other 

Subtotal 153,375 259,675 249,675 249,675 -912,400 
1 _ndi rect. charges 34,125 65,625 
(.35 x personnel) 

65,625 ~5.625 231,000 

. Total 187,500 325,300 315,300 315,300 1;1'43,400 

• · ·10.000 miles per inspector per ye~r at $.14 per mile . 
. •• Measuring equipment. 

* **Public ed.ucation materials'. 



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 builqings. 

Reduced-temperatures duri~g working hours may _be unpopular with 
office workers or other building occupants. Such impacts should decrease 
over.time as people adjust to.generallr lower levels of space_heating and 
cooling. . Reta·il customers may actually appreciate cooler win~er 1:empera-
tures, ~ince ma_ny continue to wear outside clothing wh:i.le s~OPP;ing. 

/ 
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REPLACEMENT OF GAS PILOT LIGHTS 

PROGRAM MEASURE . ·. 

This · mefasure 
in gas :appliaric~s. 
stances, the energy 
ignition device can 

will reduce the aJOOunt of energy wasted by pilot,. lights 
Gas pilot lights operate continuously.- · In most -in-
they consume is not useful. An automatic electric 
replace the pilot light ahd save most of the ene:r;gy. 

The measure will require that gas utilit_ies 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 
SO 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 savmgs f:r;om 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 
Organizat:ions 

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. 
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SEO will promulgate legislation by July 1977 requiring electric 
ignition systems in new furnaces, ranges, and dryers installed aft~r 
December 31,· 1977. SEO will notify and review comments from affe~ted. 
parties, such as builders and appU.ance manufacturers, prior to JqJ,y 1977. 
(See Exhibit C~22) for the imple~ntation tasks, responsibilities,,:_ and 
schedules for furnace retrofit and automatic ignition system pro~#'.ams .. ) · 

Monitoring System 

Each gas. utility will keep orderl;·, accessible records of the number 
of existing 'furnaces and completed ignition-device retrofits in its service 
area. Every 6 months starting in July·l978,· PUC and SEO will review 
utility records.to monitor progress. SEO will periodically check with 
builders, appliance manufacturers,t and,retailers to ensure that new gas 
furnaces, ranges, and dryers have electric ignition devices. 

Related Measures 

Related measures include: 

• The New Jersey Departnien:.t. -of Public Utilities i's assessing 
the merits of automatic ignition systems. Its initiai 
findings strongly favor the ~se'of such systems. However, 
it is awaiting the results f~om other tests being conducted 
in· New York and New Jersey before making a final recommendation. 

• Public Service Gas and Elect~ic is conducting_a test on 
100 furnaces in which it.has.installed electric ignition 
systems. 

• Brooklyn Union Gas is conducting a test on 1,700 furnaces 
in cooperation with the state-of New York. 

• The californi? Energy Resources C~nservation and Development 
CoIIDnission 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 
prograxq. 

• FEA is considering regulation of pilot lights as•- one_ option 
in formulating eriergy-ef~iciet1cy· standards for appliances. 
It is uncertain whether FEA · standards would take. effect befo~-~-
1981. 
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· Replacement of Gas Pilot Lights 
Implementation Schedule 

Task 

Furnace Retrofit 
Establish program guidelines 
(PUC/SEO) 

Request plans from gas utiliLies for 
meeting retrofit targets {PUC) 

Prepare and submit plans for meeting 
retrofit targets (gas utilities) 

.Review and unpruve plans (PUC) 

Install uutornatic ignition systems in 
target furnaces (gas utilities) -

. Monitor instullations (PUC/SEO) 

Automatic Ignition in 
New Furnaces, ·Ranges, and Dryers 
Promulgdte legislation (SEO) 

Noli ly at fee rnd pdr ties. e.g .. manu 
tacturers, b111lde·rs. ret.iilers (SEO) 

Review anrl e11c1c1 ltigislation 
(legisla11mil 

Muni tor new installat1,J11::, (Sf.O). 

_ -""'"''""" Interim period 

Calendar Months 
1 May 1977 1 Jan 1978 · 

"----·····---........ , ......... __ ... 

) 

1 Jan 1979· 1 Ja11 1980 1 Jan 1981 

-------......... ---------~-·-------

n 
I 

N 
N 



ENERGY SAVINGS 

The total number of fumaces, 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 trill.ion· 'Btu in 1980. · ', Furnaces ai1d ranges 
would account for 99 percent of this consumption'.· {see ,Exhibit' C-24)'. • . 

Total energy savings resulting from this ·measure are·projected to 
be 6.85 trillion Btu for 1980. Over so p~rcent ol'the savings are from 
retrofitting furnaces with electric ign~tion systems. 

Methodology 

_Energy savings (ES) from the elimination of standing pilot lights in 
furnaces, ranges, and dryers are a function of: 

• 
• 
• 

• 

• 

• 

• 

Total number of gas furnac,es installed before January 1978 (Fi)· 

Percent of Fi that will b~ retrofitted before Juiy· 1, 1~80* _ (Ppi) _ 

Total, -number ,of.· gas furnaces, ranges,· and. dryers installed .. as 
repiac~ent equipment' between Janu·ary 1, 1978, and July 1, i980*r 

(Fd, (Rr), and_ (Dr), respective_ly 

Percent o·f replacement equipment, Fr, Rr, and Dr, that would have 
electronic ignition systems without state action; (Pp ·), (PR ) , 
and (Po ) , resp_ecti vely r r . r 
Total number of gas furnaces, ranges, ~nd dryers installed as 
original equipment between January 1, 1978, and July 1, 1980*; 
(F0 ), (Re,), and (00 ), respectively 

Percent of original equipment, F0 , Ro, and 00 , that would have 
.electronic ignition systems without state actiori; (PF · ) , (PR ) , an~ (P0 ), respectively o o 
. r 
Average cubic feet per_day of gas consumed by pilot lights in_ 
furnaces, ranges, and dryers; (Gp), (GR), and (G0 ), resp~tively. 

. . 

* Savings in 1980 will result from furnaces, ranges, and dryers that are 
retrofit:ted or installed between January 1, 1980, and December 31, 1980. 
However, to approximat~ energy savings, appliances· that are retrofitted· 
or installed after July 1, 1980, are · ignored·· and it is as~umed that' a 
full -year of.· sa,.;.ings. is realized· for each appliance.retrofitted or. installed 

· between January 1, 1980, and July 1, · 1980. 
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Total Number of. Furnaces, Ranges, and Dryers in. 
New Jersey as of July 1, 1980 

Housing Type Housing St~k* Furnaces** Ranges Dryers ·. 

Mobile homes 85,000 85,000 85,000 
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 6r more units, 
fewer th.an 4. stories) 
High-rise 340,000 70,000 340,000 
(5 or more units,. 
more than 3 stories) 

Total ·2,aoo,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, IV-B, IV-C and FEA, Residential and Commercial 
Energy Use Patterns 1910-1990, Project Independence, Blueprint (PIB), 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 reside~ces in N~w Jersey have dryers. 
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1980 Gas Consumption by Pi lot Lights 
in Furnaces, Ranges, and Dryers 
(without state action) 

Furnaces Ranges ~ryers 
Total number of units 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 11 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) 

Total energy used by standing 8.0 8.5 0.2 
pilots (trillion Btu/yr) 

* From U.S. Census ( 1970), Detailed Housing Characteristics, New Jersey. 
**APA estimates based on discussions with manufacturers,and trade associations. 
t From Center for Environmental Studies, Princeton University, Natural Gas Waste bV Pilot 

Lights, November'1975. · · · 
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The relationship among these parameters can be expressed as the 
follow~ng. equation: . 

ES = ES . , + ES + ES · total furnace range ,,. . .dry~r 
',,. 

where-

ES range 

ES . 
dryer 

= 

= 

[Gp,·x .(l,035*Btu/cu ft) x 365 days per.year] 

[GR x (1, 035* Btu/cu ft) x 365 days .per year] 

'. 

[ (Dr X (1 - Po ) J' + [ (Do X (1 - Po ) ] X _ r o 
. . ' . ' 

[Go x (1,035* Btu/cu ft) x 365 days per year]. 

In other words, total energy. savings equal the sum of the savings from 
furnaces, ranges, and dryers where, for example;·thesavings from furnaces 
equal the number· of furnaces ·to· be retro.fitted, (Fi + PFi)_, ·plus the number 
of replacement units affected, [Fr x (1 - PF)], plus the number of original 
equipment units affected, [F0 x (1 -·pF )), r times the average amount of 
energy consumed by the pilot lights thai will be replaced with electronic 
ignition systems [Gr x (1, 035* Btu/cu ft) x (365 days per year) J • 

Calculation of Energy Savings 

Total projected energy savings (ES) for 1980 are 6.85 trillion·Btu, 
assuming: 

·Fi = 785,000 (furnaces installed before 1/78, ·from Exhibit C-23) 

= 

45 (equals 40 percent by 1980 plus 5 percent between 
January i, 1980, and June 30, 1980) 

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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= 

= 

= 

= 

= 

= 

= 

= 

Po = 
Gp = 

= 

Go = 

290,000 

83,000 

(assumes that the average life of a gas range is 
15 years and that there were 1,750,000 g~s 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) 

0 (estimat~ ba.s~i.l ori dis·cl.i'ssion~ with appliance manu-
facturers and trade associations) 

10 (same as above) 

95 

70,000 

32,750 

82,500 

,o 

10 

95 

27 

11 

7 

(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 SO 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) 

( s~e as above) 

( same as above) 

(Source: Center for Environmental Studies, Working 
Paper W-22: · Natural Gas Waste by Pilot Lights, 
Princeton University, November 1975.) 

( same as above) 

(same as above). 

The results of calculations for energy savings for furnaces, ranges, 
and dryers are shown in Exhibit C-25. 
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Exhibit C-25 

Replacement of Gas Pilot.Lights: Calculation of- 1980 Energy.Savings 

Averqe·Ene,gyUNd Total Energy Savad by 
Number of Units by the Standing PIiot Electric Ignition $yaems . Percant of 

. Type of Unit Affectad (million Btu/yr) ln·1980 (trillion Btu) roal Saving1 

Furnaces 
Retrofit 353,000 10.2 3.60 53 
New-replacement 130,000 10.2 1.33 19 
New-original equipment 70,000 10.2 0.71 10 

Ranges 
New-replacement 260,000 4.2 1.09 16 
New-original equipment 29,475 · 4.2 0.12 ·2 

Dryers 
New-replacement 4,150 2.6 negligible negligible 
New-original equipment 4,125 2.6. .neg I igible negligible 

Total 6.85 100 
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COSTS OF THE MEAS.URE 

Costs to Implementing and 
Administering Organizations 

All government costs are covered under existing PUC and SEO· _bucigets. 

Cost to the Private Sector 

.The cost to :t'.etrof:i.t 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 
ahout·4-l/2 years -- assuming that the discount rate is 8 percent and.that 
the price· of gas 1s $3 per thousand cubic feet to the consumer. Retrofit 
could be financed by. consumers· and utilities. Utility financing is di.s-
cussed as a separate measure. 

Consumers will pay a premium:of ~bout $55* for new furnaces, ranges, 
and dry~rs with electric ignition. About 600,000 new units will be 
affected before 198~ at a to~l cost to consumers of about.$33 million. 
The·average payback period on furnaces, ranges, and dryers is estimated 
to be about 3 years, 7 years, am 13 y~ars, respectiv~ly. 

ENVIRONME~TAL, 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, consider~ng tpe 
natural gas c~isis during the winter of 1976-77. There may,.however, be 
problems in assigning liability for any damage that re~ults from._ mandated 
installatton. of retrofit furnaces. Reduced gas consumption ~s assumed 
to have a positive, though possibly small, impact on the environment. 

* Based on orig.inal research conduGted by the Energy Resources Conservation 
and Development Commlssion of California. 
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MEASURES SINGE .OEC~ER -22, 1975 
.. -WATER . CONSERVATION. CODE 

PROGRAM·. MEASURE 

· The ~a~ional Associatio~ of Plumbing, Heating:· and.· Cqoling:-, Contra~tors 
(NAPHCC) and the· American Society ·of PlUDlbing · Engineers· '(ASPE). have developed 
a National ·Standard.Plumbing Code. This code has beeri ·adopted in _New Jersey. 

In·october 1976,_ NAPHCC and ASPE. held hearings on adopting a·wilter cori.:.. 
servation· slibcode·. as an amendment to the National Code. This subcode~ which 
was.- dev~loped by :·the- :.New . Jerse'y. Depar~ent of Co~u~i ty Affairs, specifies: 
ma~imum. ~~ter _·fl:QW -rates for faucets, s'hdwer he~ds,- water: 'cl6s$tS, "and,· 
oth~r f ix:~ur;:s:-.. ·. . . .. 

Spec~fically, the prepared.code changes are: 

• · , Section 7.7--4 Water Conservation - Water Closets .•. Wate·?:' '· 
---closets'·shall be designed, ~nufactured and 'installed· so· -
as to-be operable and adequately flushed •with no more than 
3.5 gallons of wate,r per flush. 

• Section 7.8.5 Water- Conservation1- Urinals.· Urinals shall_ 
-be designed, manufactured and in~talled so as .to:be ,operable 

·· a~d adequately flushed with ~o mbre than 2. 5 ga:llons · of · 
· · water per· flush. 

•· Section 7.9.4 ·water Conservation - Flushometer Valves. 
· · Flushometer. valves shall be designed, manufactured, installed 

and aqjusted so a~. to provi,de no more. th~~ 3.5 gall:qns o.f . 
.' water pe_r '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 ~rovide 
no more than_ 3. 5 :gallons of water per flush for each water 
clbset, 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 s:nall not exce_ed a wate·r flow rate of 3 galloJ?,~S 
per minute with varying supply line pressure. Every lava'tory 
faucet shall be provided with an aerator~ -': 

• Section 7.13.5 Water Conservation - Shower Heads. Show~r 
heads shall be designed, ·manufactured an'd installed so as 
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• 

to deliver water at a rate not exce~ding 3 gallons per minute 
with varying supply line pressure. 

Section 7 .14. 2 Water Conservation -·. Sink Faucets. Sink 
faucets shall be designed, manufacti.Jred and installed so 
they shall not exceed a water flow rate of 4 gailons 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 implement.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 SAVtNGS 

The energy savings from this measure are estimated to be 3.0 trillion 
Btu in 1980·. · Thfs · figure .is b~sed on savings · of 2. 4 tr.illion Btu from 
reduced· operation of household hot·-water heaters and O. 6 trillion Btu from 
a reduction in connnercial water heating and operation o'f 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 cjonservation provisions 
of the building code: 

ES= Gw x ox Dr x 365 x P8 [RTs + (PF x RFp)] x bT x Dw 
EA 

The definitions of.these variables and the values used for the savings 
calculation are as follows: 

ES= Expected 1980 energy savings (Btu) 

= 85 
0 = 3 

= Average annual gallons of domestic water use per capita* 
= Average number of occupants per dwelling unit 

D =238,390= I 
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 Efficiency in Existing Housing", 
seep. C-1). 

* New Jersey Department of Environmental .Protect.ion, Report on the Need 
for Water Conservation Plumbing and Practices, 1976. 
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Pa = 

RTS = 

p· .F .. 

Rpp = 

flT = 

Dw = 

EA = 

o .. so 

0 .. 12 

: ', 

' '~ 

.0.09 

0.25 

90°F 

.8. 35 

0.50 

= ·Proportion of wate:r'saved that wouid hav~ been hot water* 

= Reduc~ion in tqtal household water use .due to shower-
_'.·•,head provisions** 

= -Pr~por_t~on of. Gw used in lavatory arid sink faucets 
(a·ssumed ·equal tq proportion for "cooking and washing")** 

= Reduct;i.on in water used due to faucet.provision~• 

= Temperature increase of w~ter by hot-water_heaters, on 
.the b~sis of 50° inlet.and 140° outle~ 

= Density of water (pounds per gallon) 

= Estimated average sea~onal efficiency of hot~water 
heaters, including electricity losses.*** 

To. monitqr'energy ,sc1,vings, .the N~w Jersey Energy Offic~.w1.ll estimat~ 
ac~ual 1980 savings ba~ed on data from the departments of Environmental 
Protection and Community Affairs, including: 

• 1980 water use 

•· 1980 per capi_ta._wat;er use, both actual and as projected prior to 
implementation ·of the water c·onservation code 

• Unit.energy consumption of New Jersey wate~ treatment facilities 
in 1980 

• New and renovated residential and commercial inventory from the 
effective date of the code to July 1, 1985. 

* RPA es.t.imate. 

** New Jersey Department of Environmental Protection, Report on the Need 
for Water Conservation Plumbing and Practices, 1976. 

*** New England Regional Commission, "Hot Water Conservation' M~asures," 
s·yste·ms Research, February 4, 1974. 
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PROGRAM MEASURE 

MEASURES SINCE DECEMBER 22, 1975 
WEATHERIZATION PR(X;RAM 

The New Jersey Department of Community Affairs (DCA) has p~ovided 
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, prepa~ed 
materials. for consumer awareness projects, and provided other forms of 
administr~tive 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 wili 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 
reasonab_le level of savings for each house, the office will .then calculate 
actual 1980 energy 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 Savings of Homes', November 1975. 
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IMPROVING BOILER EFFICIE:OCY 

PROGRAM .MEASURE. _: 

The purpose of this measure is to improve the energy efficiency of· 
boilers i;-ated at between 5,000 pounds and 500,000 pounds of steam_per hour. 
These boilel;'s account for 85 per.cent to 90 percent of th·e -energy· c.orisumed . 
by boilers in .the industrial and.· commercial sec:tc:frs·. *. . " . ·, , ... . 

· There are three ways to increa~e boiler eff~ciency_:. 

1. · Improve maintenance and operating ·procedures ·for existing boilers 

2. Increase invest;:ment in equipment to improve heat.recovery or·com-
bustion i~ existing.and new boilers 

3. Increase the design efficiency o·f boi;Lers that w~ll be purch_ased. 
For example, set minimum efficiency standards for .thedesicjn of· 
new equipment, 

The first two methods will be the.most ·effective means of improving bQiler 
efficiency by-1980. 

This · measure establishe~ mandatory fuel,-to-steam (or hot water) stan-· 
dards to.keep target boilers Ol)erating:~ear maximum design efficiency, and 
set~ voluntary stack-gas temperature standards to encourage.investment in 
heat-recovery equipment. In addition, the measure calls for three programs 
that w1ll encourage boiler o~ers and operators to help maintain boiler 
effic;ency~ These programs 

• Testing boiler operatoi"s' knowledge of energy-efficiency proce-
. .dur.es as a·: requir~ment for obtaining a: high pressure fireman and 

charge energy-efficiency license to be offered by the.Department 
of Labor and Industry 

-• Follow-up on Industrial ·workshops sponsored by FEA 

• Oemonstrations of ~echniques and potential _for en~rgy savings 
using_ large, sta te·~owried boilers. . 

Total_energy savings resulting from this measure are projected to be 
~2. 7 trillion Btu for 198.Q, or $56.8 million. 

* Boilers larger than 500,000 pounds of steam per hour are used mainly by_ 
utility ~ompanies and are generally considered to be efficient. Boilers 
smaller than 5 ,· ooc) pounds of . steam per hour are used primarily by small. 

· commercial and sbme residential-· .users. · The savings fro~. greater efficiency 
of-these small boilers is too small to.make an efficiency improvement pro-_ 
gram cost effective. 
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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. ·soiler inspection/certification will ,begin in_ Jan.ua~ 
· 1978 .. 

According to boiler distributors in· New Jersey_, .mini;mtim fuel-'to'....steam 
(or hot water) efficiencies for ·each unit should be about i percent to 1. 5 

.,Percent below maximum efficiency s~anda~ds as determined by boiler. manu:-
. · facturers. · Specific standards will be developed fo~ various types of· com-
. bustion equipment, grades of fuel, and ranges ~f firing rates. 

. Stack-gas temperature standards should be slightly_higher ~or .existing 
·boilers than for new ~oilers (e.g., .3S0°F versus 320~F) to reflect the. higher 
·cost of retrofitting existing boilers ·with heat-recovery equipment~ Accord-
ing to industry sources,. both ef~iciency and stack-gas temperature standards 
should be easy to set. · 

All operators of target boilers must nave their boilers inspected 
·(combus~ion-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 minimun( · 
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 t~mperature and a socket for the ORZAT tester to measure 
_combusti_on-side ef_ficiericy. · 

The inspections will be done by manufacturers,· instal;I.ation and ~e'rvice 
companies, and possibly insurance companies, and will be paid for by bc;>iler 

·owners. _The inspectors will fill in an energy efficiency fonn and send the 
· form, as proof of compliance, to the DLI.. Failure to comply will result in 
.fines_ tha~ will reflect the severity of the· violation. Continued non-
compliance will result in boiler shutd6wn.' 

· In addition, t~e state will take three action9 to improve boiler opera-
tors' understanding of techniques for improving energy efficiency. First, 
DLI will offer a license to boiler operators that certifies they have a 

"detailed' knowledge of the techniques and potential for.improving energy 
efficie~cy. To obtain the license,· operators must pass a comprehensive 
test on energy-efficient practices for_ boil_~rs. 

The second action will be to promote and follow up on FEA·Industrial 
Workshops held in New Jersey. These workshops provide instruction ·on 

. boiler efficiency. 

Finally,· the state will demonstrate methods and equipment for impr,oving 
· efficiency to interested boiler owner·s. . The demonstra.tions will use large, . 
state-owned boilers in state buildings. 



. Implementing and. ·Administering 
Organizations 

DLI,· assisted by the State;·Energy Office ._·(SEO) ,:.:will ill\plement and 
administer the boiler efficiency certification and operator ··ticensing 
programs. DLI currently monitors a1f··anrtual in·spectiori for boiler safety. 
As part of this function, it maintains records on every boiler in the· 
s~te~ .. In addition,· DLI licenses· a:ll persons op,eratin'g low-pressure and 

.high-pressure boilers with capacities of.greater than 3,450 and -201·pounds 
of steam-per hour, respectively~ 

. . . 

_SEO will follow up ·.on· FEA•s·. Industrial ·workshops·~ and demonstrate 
techniques arxi equipment for improving 'boiler efticiency. · 

Legal Mechanisms 

Under the New Jersey . Administr~tiv:e :Code, DLI · a:1~eady .. has the. power 
to regulate };>oilers and administer the licensing of -boil.er operat.ors. SEO. 
is already participating. in the Industrial -Wqrkshops. 

Implementation Plan and Schedule 

Impleme~tation.will involve four_programs: 'boile~ efficiency certifica-
tion, operator licensing, follc:>w.-up on FEA Industrial· Workshops, and boiler 
efficiency demonstrations .. For the certificatioh_.program,· DLI,· with the 
assistance of SEO, will t_ake the following actions: 

• Identify owriers and major characteristics, such as equipment type, 
of boilers rated between 5,000 pounds and 500,000·pounds of steam 
per hour. Safety inspection records from DLI Office of Boiler and 
Pressure Vessel Compliance will be used. to identify target boil~rs. 

• Set specific ·fuel-to-steam efficiency and stack-gas temperature 
standards for each type 9f boiler (defined according ~o type of 

-combustion equipment, age,, fuel,' etc.). · DLI will enii.st the 
support of manufacturers, design· engineers; arid trade ·associations,·· . 
such as the American Boiler Manufacturers Association~ to set the 
standards. 

• Notify boiler ope·ra.tors and inspectors· of program specifics, and , 
indicate effic'iency . standards and inspection/certi~ication · require--
ment;s and procedures .. 

• Establish an inspection program for compliance with the standards. 
DLI will develop reporting procedures and· materials, and will_ 
authorize manufacturers·, servi~e organizations·, and ·perhaps 

I 
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insurance companies. to certify boiler efficiency •. , ~e, i~spec;::t~rs 
will send· certification reports to DLI •. 

• Verify the integrity of the certifications·.. . To do . this, . DLI 
will train an inspector. to perform spot-checks .~n about. five 
percent, or 300 boilers, .each. year. . 

• Periodically sample inspection/certification fc;>nns .and, witll,the · 
. help. of SEO, assess the i~pa~t. of· th~ pro~.am on fuel consumpt~Qn. 

. Boiler inspection/certification. wil:,:l. _begin in january 1978.. (See . 
Exhibit D-1 for the implemen~atiqn ta~ks~ :responsibilities, ancf schedule 
'for boiler ·eft'iciency ·ce:rti~ication.), . . 

·( 

For the operator licensing program, DLI will: 

• Develop licensing procedures that will include an examination to 
test the operator~s. under~tanding of energy efficiency in boilers. 
The test will address efficiency 11\easurements, • maintenance• .and 
operating practices,·. available equipment, and procedures fo·r 
cost/benefit analyses·. 

• Assemble an information packa_ge on boiler e·fficiency to be se'r1t 
to operators. for .a fee. The information package will co_ntain all 
~terials needed to pass the exam. Materials will be drawn largely 
from· information assembled for FEA Industrial ~<?rkshops~, · 

• Identify and notify boiler operators and owners of the program 
and of the availability of the information package. 

• . Administer the examination. 

• Evaluate the program's success in terms of the proportion of. 
boiler operators that have received the license. 

Energy efficiency licensing will begin'iri January 1978.: (See Exhibit D-2 
for the implementation tasks, responsibilities, 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, 
responsibilities, and schedule for follow-up to the FEA Industrial Workshops.) 

I 

SEO will implement the boil~r efficiency demoI1strati6n projects in 
four steps: 

• Select appropriate state-o~ed boilers(s) 



z 

t:, 
I 

Ul 

Improving Boiler Efficiency 
Boiler Efficiency Certification Program 
Implementation Schedule 

Task Calendar Mo~ths 
1 May 1977 

Identify owners and characteristics ot -target boilers (DLI/SEO) 

Set fuel-to-steam efficiency star1dards 
(DU/SEO) 

Set rn<1xirnu111 stack gas ternperi.Jture 
standc1rds ([)LI/SEO) 

Establish inspectorprograrn (OU) 

i)1!Velop reporting materials and 
prucec.lures (DLI/SEO) 

Authorize inspectors (DLI) 

Hire. trd1n, and equip state inspector 
(DU) 

Notify tarqet boiler owners i.Jllc.J 
ir1spectors of program specifics (DU) 

Rec~1vP. and review inspectio;1; 
efficiency certification permits (DLI) 

Conduct spot efficiency inspections 
(D.LI) 

Sample inspection/efficiency certifi-
cation torrns (DU/SEO) 

-

~;,., ............. I nterirn period 

1 Jan 1978 

.-

--• 
·• . 

.. --

-

1 Jan 1979 -

·-

-----·- --•m• 

- - - -

.. 

.. 

--
- -

1 Jan 1980 1 Jan 1981 

- . 

·'•-' 

. . . _...,.,.,, -
0 
l 
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Improving Boiler Efficiency 
Boiler Operator Licensing Program 
Implementation Schedule 

Task 

Devel up licensing procedures (DLI) 

Write examinations (DLI) 

Assemble boiler efficiency informa-
tion package (DU/SEO) · 

Identify and notify boiler operators 
· ·and owners (DU) 

Ad;11inister tlie·exanJinations and 
provide information packages (DLI) 

· Eval~iate progrnrn success (DLI/SEO) 

;,i1111111•1111111, Interim ·period 

Calendar Months 
1 May 1977 - 1 Jan 1978 

= 

..... ____ IHI 

1 Jan 1979 

-,.,i~•··--···•-•rtitt111111-•a.i-----~~------· 
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Improving Boiler Efficiency . 
Follow-Up to the FEA Industrial Workshop Program 
Implementation Schedule 

Task 1976 1977 
Dec Jan 

Attend pilot wurkstlups (SE:O) -
Help prepareitivi tatiun list (SEO) 

Prumute contercnces. (SEO) -

Attend confereqces (SEO) 

Prepare Joi low-up procedures and materials (SEO) 

Fulluw-up (SE O/F[A) 

EvJluate (S[U/H: . .;) 

Feb Mar Apr May June July Aug Sept Oct Nov Dec 

--- --·-----·-- ---------'-·--------L.---__._ _______________________________ --,-----------~ 
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Improving Boiler Efficiency 
Boiler Efficiency Demonstration Pro·gram 
Implementation Schedule 

Task Calendar Months 

Select demonstration boilers (SEO) 

Select owners/operators to be 
invited (SEO/DUI 

Invite owners/operators (SEO) 

Demonstrate boilers (SEO) 

Follow-up ·<.1nd evaluate program 
. (SEO), . .. 

Proceed with next demonstration, if 
merited (SEO) 

1 May 1977 -
-

1 Jan 1978 1 Jan 1979 

• 

1 Jan 1980: 1 Jan 1981 

0 
I 



• Invite boiler'owners and operators to.attend demonstrations 

• Conduct demonstrations .showing ways to decrease boiler fuel 
consumption 

• Telephone attendees after the demonstrc;tti_ons to encourage them 
to improve energy efficiency in their plants and to evaluate 
steps they may have taken as a result o~ the demop.stration. 

. The" first demonstration w_~ll take pl~c~ in,. January'.Jns.~:,./.:-:·(See-:Exhibit 
p~.4_ -for-_ tp.e implementation . ,:as~$·., respon,s:i.biii tfe:s·~ -a'ricr·Ysche<iuJe· -fofi-th~ · 
boiler efficiency ··aemonstratfbn_ program.':) . - . . . - . -- -

Monitoring System 
- .. 

DLI and SEO will sample inspection/certific~tion forms twice a year 
to assess improvements.in boiler efficiency. These forms -will include 
information on operating eftic'ienc_y 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 consumption in New Jersey). ·rmproved boiler 
eff iciericy · will be a key part of · t_heir efforts to'. meet -the _energy targets 
established by FEA. 

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 
Je.r;sey in 1980. The four progr?Uts proposed in this measure will reduce 
energy consumption by S.3_percent, or 22~7 trillion Btu. 

Methodology 

Energy savings (ES) will result from improved operating and maintenance 
practices and the installation of heat-recovery and combustion·efficiency. 
equipment.· Savings will be a function 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). 
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Energy Consumption of 10 Most Energy-Intensive 
Industries in New. Jersey 

Energy Consumed in 1974 

Billions 
. lndus~ry SIC Code of kWh . 101~ Btu•·. 

Food and kindred products 20 6.7 22.8· 
. Textile mill products 22 2.8 9.5 
Paper and allied products 26 7.3 24.9· 
Chemicals and allied products 28 31.4 107.1 
Petroleum and coal products 29 . 8.6 29.3 
Stone, clay, and glass products 32 12.6 43.0 
Primary metals . 33 7.2 24.6 
Fabricated metals 34 2.8 9.5 
Machinery, except electric 35 2.8 9.5 
Transportation equ i prnen t 37 1.7 5.8. 

Total 83.9 286.1 
Percent of total 91 91 

.SOURCE: U.S. 01c11J,Jr.trn1rnt ot, Cnnirnercll, Annual Survey of Manufacturers. 1974. 

• Assumes 3,400 Btu p,!r .kWh. 
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• 1Average percent of energy saved pe·r comp_lying boller. as a 
result of improved maintenance and operating procedures (Sm0 ). 

Thi~ is equal to the average percentage increase iri operating 
~ffici~ncy from improved maintenance and. operation (~0 ). divided· 
by the average_ expected operating efficiency without state··acUon 
Coe>· 

• Compliance rate for £~el-to-steam efficiency standards (Gn0 ). 

• Average percentage of energy saved per. installation of heat· 
~ecovery and combustion .improvement equipmerrt>. (Se) This.· is 
the average percentage· of increase in ,operatiricf' efficiency 
equipment· (~he·> divided by. the .average expected operating·-.. 
efficiency without state action Coe>· 

• Proportion o.f the target. boiler population that will install heat 
recovery and/or· combustion efficiency equipment as a result of 
the measure (Pe>·~· 

· The relationship anring these par_ameters can be expressed as t~e · 
following equation: 

. . 

In·other words~ energy savings from the measure equal the estimated 
energy consumed by industrial boilers in 1980 (N x E) times the average 
percent of energy saved per boiler as a result of· improved opera~ion and_ 
maintenance (Smo x Cmo> and as a result of new equipment-installation, 
(Se X Pe). 

Energy Savings C~lculation 

Total projected energy savings are 22.7 trillion Btu, assuming: 

N = 

E = 

smo' = 

Cmo = 

Se = 

Pe = 

Therefore: 

8,050 boilers 

52.9 billion Btu per year 

3. 8 percent, where Imo = 3 percent and· _oe = ( 78. perce·nt 

90.0 percent 

6.4 percent, where Ihe = s·. O. percent and 0e = 78 percent 

30.; 0 percent .. 

-·ES = 8,050 x 52 .. 9 ·x 109Btu [ .038 ( .. 9) + .064 (.3) l =· 22. 7 trillion Btu. 

(See Exhibit D-6 for a summary of· the calculation' of energy savings.) 

D-11 



Calculation of 1980 Energy Savings Due to . I mprovea 001111:r 

Parameter ----- -· -----------------------
Number .of target boilers 
Average expect~d energy consumption per target boiler 
(Btu x 109 /year) 
Average expected operating efficiency of a target boiler without 
state action (percent) · 
Average increase in operating efficiency per complying boiler 
resulting from improved maintenance and operation 
Average percentage of energy consumption saved per complying 
boiler as a result of improved maintenance and operation · 
Compliance rate to fuel to steam efficiency standardsk 
Average percentage increase in operating efficiency resulting from 
the installation of heat recovery or combustion efficiency··equip.ment 
Average percentage of energy'saved per installation of heat recovery 
or combus.tion improvement equipment 
Proportion of the target boiler population that wi.11 install heat 
recovery or combustion efficiency equipment as a result of the 
measurem · 

· Average percentage of energy saved as a result of the measure: 
T 5 equals (Smo x Crn0 ) + (Se x Pe) 
Total energy savings (trillion Btu/year):· {ES) equals N x Ex Ts 

!1;;1111.HHH,y 

Equation 
Symbol 
N. 

E 

o· e 

1mo·. 

s- j rno 

.Cmo 
1hc 

Se1 

Pe 

Boiler Capacity 
5,000 to.10,000 pounds . 10,000 to 500,000 poun~s 
_of steam per hour of steam per hour -Total 
1975 1980 1975 1980 1975" 1980' 
4,0ooa _5,5QOb 1,SOOC . 2~50Qb 5,800' 8,0&0b. 
15.4d 15. le · 140.01 137.oe 54.0 52.9 

769 78h. 769 78h 761 -7ah 

3.0i 3.0i 3.0i 

·3B 3.8 3~8-

0.9 0.9 0.9 
·5:oi 5.0i 5.0i 

-6.4. 6A 6.4 

30.0 30.0 3.0 

5.34 5.34 -. 5.34 

4:5 . 18.2 22.7 

a· ·Based on boiler records compiled by the Department of labor and Industry c:i11ddiscw,sio11s with boiler manufactun!rs. Approximates 10 pe_rcent of New Jersey boiler p9pulation in 
1975. . . . 

b Assumes an armudl growth rate of 6.8 percent. the average growth rate for industriak,1Le -boilers (i.e., boilers between 10,000 pounds and 500,000 pounds of steam µer hour) between 
1967 and 1978. Source:· KVB, Inc., Technical Assessment of Energv Conse;vation Potential in lndu_strial Boilers. 1976; and W. Axtman, the American Boil~, M·a,~ufacturers 
Assoc1i..1lim,. · · 

c Based on boiler records 1:ompiled by the Department of- labor and Industry and disctissions with hoiler manutacturers. Approxirn·ates 4 percent of Ne~ Jersev·s·t:>0iler populatio~ in 
1975. 1 

· _ · / ,' _ .· _ · . · _· _ _ - . • : · . 

d .. Assumes a11 averd~JlJ annui.11 fuel consumption equivalent to 110,000 gallons of No. 2 fuel oil. 
e Assumes d 2 perct~nt dec1ease in fuel consumption.due to other forces, such· as increased f_~rel _costs. . . 
f Assumes that the ~nergy consumption of New Jersey's industrial boilers is. (ln the _averoge, equivalent to tl)e average for the Uriited States. Sourc.e: KVB, Int .• Technical Assessment 

of Energv Conservation Potential in industrial Boilers, 1976; and W. Axtman, t11e American Boiler Manufacturers Ass·ociation. 
g Based on discussion with IJoiler manufacturers, operators, and tr..ide associations. . 
11 Assumes a 2 percent inqeuS8 ill operating efficiency due to ott,er.forces, sucti as increased_ fuel cosrs. 

· Cnnserv~tive estirndte bdsed orf: Auburn Un-iversity·, Departrnerftof Mechanical Engineer.ing,Program for Improving Boiler Efficiencv, Interim Report, April 19, 1976; KVB. Inc., 
Technical Assessment of Energv Conservation Potential in lndustdal Boliers. and disc~ss1.Sns with boiler rri<.1nufacturt::rs ..ind assuciations. . . . - -

j Srno =- I mo/Oe . , . - . 

k APA estimate. 
Se=- lhc/Oe 

rn APA c:itirlldle based on ·discussi,ins with boilP.r owners, ma11uf<.1cturers, a11d trade c1ssul:iations. 
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COSTS OF MEASURE 

Costs to Implementing and 
Admi.nistering. Organizations 

Boiler efficiency programs will cost New Jers_ey government $52,170 to 
implement and administer in 1977. and $63,080 in each year thereafter. DLI 
will bear .about 7Spercent,of the cost, largely.for the boiler efficiency 
certification program. (See Exhibit 0~7· for a summary of costs to the. 
implement'ing and ·administering organizations.)· . . 

Personnel ·requirements for implementation will include three people 
at DLI for boiler effi~iency certificatiop and operator licensing (working 
a total of 1.6 person-years each year·for 1977-1980) and one person at SEO 
for boiler efficiency de100nstration 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~-SOO ·csee · 
Exhibit D-8 :for a summary of ·personnel. costs and requirements for ·1~77, .and 
1978 through 1980). 

Cost to the Private Sector 

The private sector will bear three costs totaling $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 cost of $3,000 ... Finally, . . I 
boiler owners will pay between $30 and $100 twice a year to have 1 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 recovery and/or · combustion efficiency equipment.'** 

* Assumes 3.8 percent reduction in energy consumption of 77,000 gallons of 
residual fuel oil per year qt 42¢ per gallon. 

** A$sumes 6.4 percent reduction in energy consumption.of 77,000 gallons of 
r·esidual fuel oil per year .. at 42¢ per gallon. 
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ENVIRONMENTAL; SOCIAL, AND POLITICAN IMPACTS 

Improved combustion, h~at transfer, and heat recovery :Will lower stack 
emissions, and fuel consumption will be reduced by -the equivalent of over 

. l O, 000 barrel~ of No. 2 fuel oil per d~y. 

There will be :some resistance from boiler owners and manufacturers. 
However, most owners can be copvinced 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 arii increased sales of 
·oRZAT testers, flue·gas analyzers, and heat-recovery ~uipment. 
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Exhibit 0-7 

Improving Boiler Efficiency 
Total Costs to Implementing and Administering Organizations 

Costs by Calendar Y ~ars 
Type of Costs -1977 1978 1979 1980 Total 

Personnel 32,800 38,000. 38,000 38,000 146,800 
Fringe benefits 6,890 7,980 7,980 7,980 30,830 
(. 21 x personnel) ' \ 
Travel* 2,800 2,800 2,800 8.400 
Equipment 500· 500 500 500 .2.000 
Suµplies 500 500 500 500 2,000. 
Contractual 
Construction 

· Other 

Subtotal 40,690 49,730 49,780 49,780 190,030 
Indirect charges 11,480 13,300- 13,300 13,300 ~j 1,380 
( .35 x personnel) 

Total 52,170 63,080 63,080 63,080 241,410 

* Assumes 20,000 miles at $.14 per mile per year. 
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Improving Boiler Efficiency 
Personnel Costs to Implementing and Administering Organizations 

Task 

Boiler efficiency certification 

. Boiter·.efficiency ~ertitication 
. Operatdr tkensiny 

. .. . . 
. Boiler efficiency de1111mstratio11 

ancl qelieral coordination · 

Boil~r efficiency Cf,rtification. 
· Boiler efficie11cy certification_ 
Operahir licensinfJ · 
Builer eftidency denionstration 
and qerier,il coordination . 

Annual cost 

Total cost 

Year 

.1977, 

1977 
1977 
1978-1980 

1978-1980 
1978-1980· 

. 1978-1980 
19]8° 1980 

1977 
19.78 
1979 · 
1980. 

Staff Requirements 

2 staff 
1 inspector 

.1 staff 
1 staff 

1 staff· 
i inspec:tur .. 

l staff 
1 staff · 

l\t1an-years . 

1.0 
0.1 
0:5 
0.6 

0.3 
1.0 
0.3· 
0.4 

Orga~ization 

·DLI 
DU 
DLI 
SEO 

DLI 
DU 

.OU 
Sl:O 

s·aiary· ($). A.nnual Cost ($) 

J4,50(L 14,500 
23,500 2,350 . 
14,500 7,250 · 

1~t50((•: 
23,5()0 - .. 

14,500'~' . 
.14;500·· 

8,7.00 

.4;350 
23,500 
.4.350 
5,800 

32,800 
38,000. 
38,000 
38,D00 

146,800 

0 
I 

00 
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WASTE OIL RECYCLING 

PROGRAM MEASURE 

In 1976, the New Jer.sey au~omotive sector generated ,19,952,902 gallons, 
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 6ut·onto the roadway 
or driveway where the ·work is being done or, at best, ·is dumped.into a near-

.. by municipal sewage system, waterway, or back lot. 

This measure will encourage the "do-it-yourself'' gr<?UP. to save used oil 
_for re-refining and recycling. The measure involves a publ;c 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-it~yourself" citizens who respond to 
the· program. Further, the measure proposes a program that will -discourage, 
where possible, improper or harmful disposal of collecte<:1 automotive waste 
oil. 

Total energy savings from this measure are projected to be 0.8' trillion 
.Btu in 1980, or $2 million. 

IMPLEMENTATION APPROACH 

Detailed Provisions 

Collection centers will be establi_~hed for used oil from the do-it-
yourself group at all motor vehicle reinspection stations in. the state. 
To qualify for a reinspection license, private service stations-will have 

. to be equipped with storage facilities for· used· oil. - I:i 'most instances, 
these stations are already appropriately equipped, and in many ca~es, the 

· measure will formalize a practice that has already occurred on .ar(__-_informal 
basis. 

* This j figure was extrapolated from 1971 data from the following·_ sources 
and assumes a 2 percent annual. growth z:ate in use. · . , . 

1. U.S. Bureau of Census, Statistical ·Abstract of the United_: States, 
Washington, D.C.·, 1972. 

2. U. s. Departmen~ · -of Commerce, Sales of Lubricating Oils· a.rid Indus-
trial Oils and Greases (1971), MA-29C. (71~1) ., .October ~:972. 

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 Cons~rvation Program, 
1976. 
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(See Exhibit 0-9 for .the implementat.ion ·schedule for establishing standards 
for rein~pection stations, hiring and training staff, preparing and dissem-
inating promotional materials,. and ·investigating a program to provide col-

·lection containersr,) 

· Monitoring System 

·Public ·particip~~~p~·in the recycling program will be voluntary.· The 
Department of Motor Vehicle~ will conduc·t .,.spot-checks . of reinspecticfo sta-. 
tions to ensure that proper facilities are·ayailable. PUC will ~pot-check 
collectors' facilities. In addition, . collect~rs ~ill be. requir.ed to file 
periodic· ·reports with the· PUC cHi' the pr.ices, and dispo~al ,· of oil. col:lected. 

· ... Thes~ reports. will be·':pe~i.ewe~- ·and analyzed ·fo:r ·relevant· data on· th~ ·~ffec..'.. 
•.,tiveneSs •Of the measure .. 

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, _while 75.percent 
actually change their oil. Of these, approximately 85 .perce.nt discard the 

·. oil., · Therefore·, about 25 percent (0.40 x. o.,75 x 0.85) of ,all automotive waste 
oil is potentially recoverable through the measure .. * 

In 1980, approximately 21. 6 million gallon~ of automotive waste· oil 
will be generated. in New Jersey. At a va·1ue of, 144, 000 Btu per gall~n, this 
is. equivalent to_ 3 .1 trillion .. Btu of energy. Therefore, t}:le savings will be 
25 percent, or 0.8 trillion Btu. ' · · · · 

·COSTS OF THE MEASURE 

Costs· to Implementing and 
Administering Organizations 

·1 

During the 6-month period prior to start-up .of the re;cycling sys·tem at 
local reinspection stations, the primary cost of:\-the ·program wi;.11 be-·. borne 
by SEO. · SEO will be required to develop a public information campaign·.and 
distribute published info~ation to pil retail outlets and gas stations. 
~osts will be incurred .developing, printing,· a~d mailing· the material. It 
is expected that one employee in the energy qffice working half-time during· 
the last half of 1977 canmanage both the genei;ation of informational 
materials and the inv~stigation of a program to supply free recycling 
containers. 

* U.S. Federal Energy Adm~nistration., _ State Energy, Conservation Program: 
Methodologies for Estimated Enet-gy :Savings,. prep·ar.ed. by -Stanford Research 
Institute, 1976. 
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· Waste Oil Recycling . 
Implementation Schedule 

Task 

Establish standards for reinspection 
stations (OMV) 

Notify stations of new standards 
regarding collection and resale of 
waste oil (OMV) 

Hire/train one staff person to prepare 
promotional package fur program 
(SEO) 

Prepare educational materials (SEO) 

Disseminate educational information 
to oil sales centers and collection 
centers (SEO/OMV) 

Notify all oil collectors of disposal 
requirements (DEP) 

Investigate proyram of providiny free 
recycling containers (SEO) 

Distribute containers to collection 
centers Jnd to oil sales centers. if 
applicable (SEO) 

Secure media cover.:ige fur re1:yc:li11g 
campaign (SEO) 

Calendar Months 
1 May 1977 1 Jan 1978 1 Jan 1979 

-
1 Jan 1980 1 Jan 1981 

'--

m 
X 
:::r 
0-
,-+ 

0 
I 
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The measure will furthet·mandat~ that al~ reins~-~ction: .stations con-
tract with oil coltectors , ~o pick up tjle -.~sed -01.l. . These_ collectors· wil 1 
be required to ·sell. th~ -us_ed .oil for use as lubrica~~ _ or fuel oil, rather 
than for land spreading or_ other environmentally unsound use.s .. 

. .,,, ' 

An extensive and widespread public· education program will.be carried 
out. Major retail ·centers that se-11 aut.9motive oil (e.g., g~s stati6ns, 
supermarkets~ departmen.t and· discount ~tores) will be .provided with educa-
tional materials-~ -such as pamphlets and_- posters fo~ display, ii.sting 
co1Iect,i6n center-locaticms and ,explaining the enviro~entaf atid 'safety. 
,hazards associated with inco:rt'ect, disposal. In 'addi tic;>n,,· > the: p'rogram will 
be promoted through the media with ·press, radio, a~d. tele-vlsion· ·coverage .. 

. The New Jersey State. Energy O~fice (SEO) will.investig~te the possibility 
of pre>~iding the public with free or low..:.cost containers'for the ·collection 
of drained crankcase oil. Container distribution could occur.at the point 
of sai~, as well as at the point of collection. The ·mantlfAbtlir'.i~g processes 
for containers should he taken into considerat'ion,_ however~' :,>:Ft:>~ exampl·e, 
if the state were ,to promote the manufacture of plastic cbnta:Lrte*s, that ar'e 
made from. petrochemicals, the- net e·nergy-savings from a recy_cling program 
could be significantly reduced. 

~plementing and Administering 
Organizations 

SEO will develop and disseminate the educational materials, prepare . .P 

pro!l\Otional programs, secure media coverage, and investigate the feasil:>ility 
of distributing free or low-cost-containers. 

The State Department of Motor _Vehicles, through its Division of Law 
and Safety, will amend t,he standards for state reinspect ion stations to 
include oil collection facilities'. The Department will also require that 
the stat.ions contract with a licens~d _co'ilector as a prerequi~i te· for the . 
lic.ense ·application. 

The Department of Environmental Protection will require 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 legal mechanisms needed to implement the measure are currently 
in ~ffect. 

Implementation Schedule 

The recycling program for_ussd crankcase oil will go into operation at 
reinspection stations on January 1, 1978. All educational materials must 
be distributed to collection stations.anJ oil retail centers by t~at date. 
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· · At th.e same_ time, one employee at the Department of. Motor Vehicles 
·_:·will work. half.~tiine on the project for 6 months~. upd.ating the stc;lndards 

for reinspection stations to include.the used oil collection ,:~quirement. 
,. This employee will also org~nize _ a general mailing to all ·re inspection. 
•stations to inform ~hem of the additional requirement. 

.• No additional inspector will be require~ to spot-ch~ck reinspection 
stations. for compliance. The check·for oil facilities .can ~e added to 
the routine: inspections of these stations that are ~!ready cai;ried.·o~t 
·by OMV. Aft.er January 1, 1978, one: PUC inspector, . whose. tota.i time will 
equal 10 percent of a. man-year, will. spot-check oil collectors' :facili tie_s 
and review. canpliance ·. forms with. info:pnation on t~e disposal of the .col-

.. lected oil sent -to the PUC by collectors·. . .. 
. ' . 

- Total persc;mnei, supplies, and equipment expendi tur.es by state agen-
. -cies prior to the programi ~'· ope;ratio~~:l ~tclrt'-up -in January' 19_7E3° wi.11 be 
···:-$21,700. Annual costs for 1'97-8;_1980 will·be$3,340, for -a total cost of 
··$31,°?20 ~o·r the-program·~ (See ExhibitsD-10 and·ti-11 for persorinel costs 
anc;l _-total- costs, resp·ectively.) 

Costs to the Private Sector 

Costs incurred by individual do-it--yourself· oil cha_ngers will .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 ~nvironmental ~ffects·of this measure·will,be positive. Cur-
-rently ,_ substantial amounts of crankcase oil are dumped into sewer sys- · 
_terns, used for. land. spreading or oiling roads, or disposeq of -in other_. 
_ways that contribute to environmental pollution problems. The recycling .. 
program will reduce the enviro~mentally unsound disposal of such wastes. 
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_ Waste Oil. Recycling . · 
Personnel Costs.to Implementing and Administering Organizations 

Task· 

· Develop public camp\']ign 
information · · · 

Redraft standards for.reinspection 
stations; oruanite ·general ,nailing 
Spot-ched; ·collectors' facilities 
review cu111plianceforms 

· Annual cost 

Total cost 

Year 

1977 

1977 

1978-1980 

1977 
1978 
1979 
1980 

Staff Req~irements 

. 1 staff 

1 staff 

1 inspector 

Man-years· ·organization ... ·satary~]S) Annual Cost($) 

0.25 SEO . 15,000 3,750 

· 0.25· 

0. i0 · 

OMV 

.DEP. 

1,5;000 

_) 

3,750. 

· 1;500 

.. 7,500 · 
1,500· 
1,500· 
1,500 

12,000 

m 
X 
::I" a ;::.· 
0 
I -0 



. Exhibit 0-11 

Waste Oil Recycling::, 
Total Costs to Implementing and Administering Organizations 

Costs by Calendar Year 

Type of Costs 1977 1978 1979 1980 Tot.al 

Personnel 7,500 1,500 1,500 1,509 12,000 
Fringe benefits 1,575 315· 315 315 2,520 
(.21 x personnel) 
Travel 

.....J 

Equipment* 5,000 1,000 1,000 1,000 8,000 
Supplies** 5,000 5,000 
Contractual 
Construction 
·Other 

Subtotal 19,075 2,815 2,815 2,815 27,520' 
Indirect charges 2,625 525 525 525 4,200 
( .35 x personnel) 

I 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 Protection (DEP) 'recently 
issued regulations (Subchapter 16, Chaper 27, Title 7) designed to limit 
the evaporation of fuels fro~ storage tanks. These regulations re~ire 
that permits be obtai_ned for the- storage and transfer of· liquid hydrocar-
bon_s, and that controt d_evices, such as floating roofs, be used to reduce 
hydrocarbon emissions .. (see Exhibit o-.12. for the. detailed provisions of 
this measure_ prepared by DEP) •. ·These regulations were promulgated March 1, 
1976. · DEP .expects·· that industry will be in frill compli~r,ice 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 from-.DEP projections 
that, once these regulations take effect · (before 1980), 75 million gallons 
of petroleum products would be saved per year from storage tank losses a~d · 
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 1:actor of 5.506 million Btu/barrel 
of average refined petroleum products.· The costs savings f+om th~ mea-
sure will be $21.5 million in 1980. 

* New Jersey Department of Environmental Protection's accomp°inying Notice 
o.f Public Hearing, Basis of Proposed Regulation: Control and Prohibition 
of Air Pollution by Volatile Organic Substances, February 21, 1975, p. 10. · 
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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 
~he proposal. Al though individual · items of equipment · c:>r systems· ar·e spec~ 
if ied: in Sections . of this Subchclpter, .such designations are intended only 
·to indicate the· standard(s) of performance desired. 

7:27-16.2 - Storage ·of Volatile Organic Substances. Losses of-~ola-
tile ~ubstances to the atmosphere from storage operations.fall into two 
.categories, those resulting from evaporation (breathing losses) and tho_se 
resulting from displacement of air.from the storage vessel due to changes· 
in t}:le volume of liquid contained therein (working losses). Temperaftµre. 

· and degree of volatility of the substance are the principal determinants 
of lo_sses ·by evaporation ·from· a specified surface of liquid. · Working· 
losses· generally are determined by the volume of liquid being introduced 
into a storage vessel atid the system through which the liquid is intro-
duced. 

There are two ways in which these losses can be· minimized. Temper-
ature can be maintained as low and as constant as· possible~ Th~ opportu-:-
nity for· the_ pass-~ge of vapors to the· outdoor atmosphere can be restricted. 

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 everi 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 ~nd easily utilized control 

* From attachments to N.j. Department of Environmental Protection; 
Notice of Public ·Hearing, February,21, 1975. · 
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measure o·f .painting ·,;;torage_ tank· exteriors white,_ -and of maintain_ing_ such 
:· ~'4-fi:1.'ce paint. in. reasonable condition •. 

To redu~e evaporative a~d worki~g losses, conservation -vents·ot 
floating roof_s would be required _fo~ st.orage. vessels havirig a capacity of 
10,000 gallons or greater .. -·The. type. of--control equipment. is. to be deter-
mined ,by the comb~hation of tank capacity· and vapor pre$sure ·of· the·· ·sub-
st~nce s;tored, thereby taki~g cogn~zanc~ .·of tw~ principal·. det,erminants of 
air contaminants emitted. The te.rms. "c6nservation vent" and.· ''flo~ting 
roof'·'. are employed. only :t6 illustrate ,th~ degre~ of . contrql desired:~_- .Any 

., .9ther · appa.~atu$ o~- ~ystem· w~ich :the -Qe~~tment. ·approves a~ ~ing. equally 
. ·or rriore ·effective will be acceptable. 

In 'the absence of inhibiting factors,· the rate of evaporation·esca-
lates as vapor pressure increases,. especially when vapor1pre~sure ap-
proaches atmospheric pressure :of 14.7 psi absolute (ps,ia)_. Therefore, 
for a substance having a vapor pressure-of 13.0 psia or gr.eater and stored 
in a vessel -of l, 000 gallon or· gteater' capacity,· a vapor _recovery system 
will ._be requi£e~. . Since vapC):r:· pressure is d~~ectly related· to. temperature, · 
which ~s- _·not necessari_ly _uniform >t~oughout the substance being stored, it 
.,is intend~d· that the temperature aJ which' vapor pressure is to. be determined 
: will be . tha.t whicn is inos·t · r~l~varit to the . rate of evapora-tion, that ·(sic) 
a_t. or near the i~terface between the. liquid. and vapor. phases in the vessel. 

Provision· also Js made to ·prevent iosses.· 'thro.ugh .,faulty_ and l,mproperly 
maipt;ain~d:,:igaug,ing._ ·and samplj_h~ sy~,~e~s._:. If the vap6r pre~sui~-:·af the 
stibsta~ce . stbred -i~ . Ls· psia or greater;' _th~' systems must be vapo~~tight 
when not ·in use. 

7: 27~16. 3 - Transfer Operatidns. · _Unless precautipnary meas~es a;:e 
taken·., . .- significan~ vapor:, losses occur quring the ·transfer .of _vplc::ttlle 
·organic substaitces · ·from one __ 'vesse_i.·t.o: another~ -s·everal provisions are 
·ma¢ie.- in the proposed code 'to mi~iroi~e , such losses~ 

A relatively·. simple and_ inexpensive· mearis ·of: reducing losses during 
transfer .is to· suppres~ ·.the 'splashing an~ agitation wbi~h -,give rise to 
droP,lets The~.e _l'i'qufd parti'c~es_~ . if: 5tna11 enough~ may be :c~;rried.· qut o~ . 

_ the '.vessiel by- -the.' air being dis.pl~c'ea.··or, ,1:,Efoause ·of. t~e ·: increase iri the 
exposed iiquid surf ace_; . will e~aporate: more rapidly. 

Two _regulatory ·proposaJ,:s are targeited against the. massive losses·, 
from gasoline _handling :~perations. Tra~sfer o{ this fuel into_ stationary 
or ·mobile receiving vessels having ·a capacity. of 2, 000 gallons or more _· 
would':be prohibited unless the _vessel was ~quipped with a yapor · recovery 
-sys_tem of· 90 or more percent. effectiveness,· or. other approved _control.: · 

' Losses 'also would be minimized at' the retail sites by requiring that sys-
tems. for dispensing fuel to automotive fuel _tanks, on. _or after July 1, 
1976-, must. m.aintain a vapor-tight fit-. with th~ receiying tank during trans-
fer~ prev¢rtt-- spillag:e. ·dur,ing_. transfer--.-an~-- disconnection, collect no less 
than. 90 percent· by.-_ ~eight ,of ·the' g_as~lfne vapors displac_ed from the· 
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Exhibit D-12, continued 

receiving tank during transfer, and recover· no less than 9.0 percent by. 
weight of the' vapors collected. The effective. date· is·· estabiished to · 
allow time. for the J?Urchase and installatio_n of approp;riate. sys_~ems. 

7:27-16.4 - Source Operations. Emissions of volatile organic sub-
stanc4;!s thro1,1gh a.stack'or chimney would·be·lunited to no more than 200 . 
lbs/hr, the maximum emission allowed being determined fro~ the potent~al 
emission rate that would occur were no cont.rol apparatus employe9-. How- . 
~ver, the proposal gives ample consideration to emission qontrol iri coa~-
ing operations (such as painting, prin_ting and laminating with adhesives) 
which can be achieved through changes in proportio~s of solvents.in.the 
formulatiori,.and certain relaxation is provi~ed to encol.lra9.e .the develop-
ment of such.technology • 

. It is considered that no coating operation should. 1?e. permitted ... tp 
emit more than 200 lbs/hr of· organic substances. Within this maxi.Igum, .· . 
however, operations utilizing a surface coat':ing formul~tion, the liquid .. , 
fractio;n of which contains no more than 20 · percent by we.ight of voiati-lE: 
orga~ic substances when appl-ied to the: surface ·being coated,· wquld be · 
exempt from a lower maximum allowable emission rate. Un.til July 1., 197.6, 
such:· :liquid· fraction could be as much as 30 percent. The time phasing is· 
designed to pennit and encourage development and' wid.~r application _of 
existing technology while,· at- the same time·, protecting a;ir ~ua~i ty.: , .. 

. Similarly, ·within the 200 lbs/hr maximum, lesser.maximum allowable 
emission rates would not be applicable when the surface coating,' formula~ 
tion contains SQ.percent or more by weight of solids ~hen a~pli'ed .~o the-

. surface · being ·coated~ Again· .to .further encoura_ge develop1:11ents .in .. tech_- ... 
nology and wider-utilization, the relaxation would be applicable ~o for-
~ulations.containing 70 or more percent.of solids unti~ July l! 1~76. 

7:27-16.5 - Opacity •. Higher concentrations of some volatile or~anic., 
substances cart result irt density of particles stifficien~ to obstruc1:.the 
transmission ·of visible light, _particularly when condition~ are such·~s 
to promote conden·sation of vapors · near the stac:k exit. This fo~ of air 

. pollution is controlled by a proposed performance standard~ 

7: 27-16. 6 - Odors. About 90 percent of the air pollution <;omp.laints 
received by the· Department ar·e prompted by 'odors. Therefore, a signifi- -
cant port.ion of- the· enforcemen.t effort arid. a concoiqi tallt share of. resourc,(;!$, 
are directed to the 'control· of air pollution caused_ py· odorous subs.tanc'es .. 
It• is noteworthy that nearly· all of the odorous material's· involved ·in com'"'."., 

. plaints are volatile' 01.·ganic substances. Hence. it would be shorts;i.ghted tq 
control .. a family of air contam:foants for only one kind of ai:r: pollution_. 
effect caused by them without also addressing the issue of their other 
effects;_ particula·rly those· ·which are of most concern 'to t,he public .. 

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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concerning these items parallel those wpich 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 1;:he 
enforcement of Subchapter.16 are .appended hereto. Comment also is invited 
on these procedures, which will be published sepai;-ately from the·Subchapter 
which is ultimately adopted. 

7: 27-16 .10 - Applicability. Certain .volatile organic · sUbstance·s, 
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 rrn.itually exclusive with 
this Subchapter·and that compliance with all such provisions will be 
required. 

7:·27-16~11 - Exce;etions. The provisions of the proposed regulations 
could be in conflict with some approvals previously granted by the Depart-
ment in issuing Pennits to Construct, Install or Alter and Cer_tificates t~ 
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 

'!his measure, which went into effect on January 1, · 1977, allows 'moto·r 
vehicles to make a right turn at red· traffic lights. The minimal amount 
of engine idling at intersections prov~ded by this policy will result in 
1980 energy savings. of o·. 6 trillion Btu, or $1. 5 million. 

IMPLEMENTATION APP ROACH· 

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 ~topped at red lights. 

Accorcling 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 in to 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-
ti~n is posted. Generally, tums 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, respon~ibility 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 i$ expected to reach 9. 9 x 1012 Btu pe·r year in 
1980. Therefore~ there are potentially significant savings associated with 
the RTOR program. 
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Below, the method for calculating saying$ as .well as the expected 
savings are presen.ted,. Energy- savings (ES) were calculated using basic 
traf~ic-flow theory, specifically the queuing analysis technique.* The 
savings attributable to RTOR result. from a reduction in vehicle delay at 
traffic.signals. In e~fect, RTOR means.that traffic signals act as stop 
signs for those turning 'right. The amount of reductio'n in delay P.er . 
vehicle will be equ~l to the average ·amount of delay a vehicle·· ·mc;1.y expec_t-
wheri approaching a stop light minus the. average amount. of - d~lay -to be .. 
expected ,when approaching a stop sign. :p1ergy savings will JJe a funct.iq·n. -
of:· · · · · . 

• 

Number of intersection approaches affected_by·RTOR conversion 
(N) or 11,400 approaches** 

· . ...;5, 
Fuel consumption of an idling vehicle. (F c>, or 17. 5 ·x 10 . 

. ·gallons. per second·*** 

• Appro·ach volume (~a) = V 1 + V 2 : 

.where y1 ~- 10,000 vehicles per day on art~~ial 
·approach 

V = 4,000. vehicles pe·r day on ·side. street 2 approacht 

• pays per year (d)~·or 365 

• l.\verage percent.age of right turns (Rt>,'. ~r , 10 percent t 

• Average _length of signal cycle (c}, or 90secondst 

• Green time in intersection approach:t 

.. 
wher.e g1 

g2 
= 60 seconds (arterial approach) 

30 seconds (side-street approach) 

Peak hour approach volume: 

where Q1 = 1,000 vehicles per hour_ \arterial) 
Q2 = 400 vehicles per hour (side street) 

* In_stitute of Traffic Engineers, Transportation and Traffic En.gineering. 
Handbook, 19_76, pp. 306~307· .. 

** DOT provide_d the. value,for·N. 

*** Robl~.Y Winfrey, Economic' Analysis· ·for Highways,· p. 342. . I . 

t Data provided by Wilbur Smith and Associates, Inc. 

E-2 



• Degree of satu:t"ation (approach volume . · saturation flow).:: 

where x1 = 0.08 (arterial 
·x2 = o. 23 . (si~e stre·et) 

where q1 = o.·2e vehicles per. second 
· q2. = 0 11 vehicles per second 

• Critical headway at cross street (T) ·, or 5 seconds 

• Average delay per vehicle (Z): 

where z1 = average delay in seconds (arterial approach) 
z2 = average delay in seconds (side-street approach) 

5 . •. Conversion factor K, or 1.25 x 10 Btu/gallon. 

The relationship among these parameters is expressed as: 

ES = dF cNVaRt ( c~g)( z1 + z~ K 

2 2 J ct ) where 
C(l-g1/c) xl e 2 -l-q2T 

Zl = 0.9 + 2(1-g1x1/c) 2Ql (1-Xl) q2 

. 2 2JCt ) b(l-g/cl X e 1 -1-q T 
z. = 0.9 2(1-g2~2/c) + 2Q2 (1:X2) - ql 1 2 

Total projected energy savings for 1980, derived from the a.bove 
equation, are 0.6 x 1012 Btu, .which is equivalent to 4,000,000 gallons 
of motor fuel, or about one-thousandth of N.ew 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 $40,0~0, for planning. The state has al-
ready maa·e these expenditures. 
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ENVIRONMENTAL, SOGIAL, AND 
POLITICAL·IMPACTS· 

Reduced engine-idling time at intersections 'wi ~h traffic· s'ignals will 
result in a corresponding reduction in j,ehicle emissions and, hence, an 
fncrease in air quality. Furthermore, :':the ~tor fuel Sq.Ved by New. Jersey . 
motorists will have a retail value of approximately $2,000,000 a year. 

The political impacts of ·the RTC?R pro9ram will be ne_gligible. 
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ENFORCEMENT OF 55-MILE-PER-HOUR SPEED LIMIT . 

PROGRAM MEASURE 

This measur~ will require strict·enforcement of the existing 55-mph 
speed iimit with ll\O~e sctringent penalties. for speeding violations than 
are now in a public information and education program.advocat-
ing compliance with the 55-mph limit. 

Energy savings resulting from implementation of the measure-are esti-
mated to be 2 trillion Btu in 1980, _or $5· million. 

IMPLEMENTATION APPROACH 

Detailed Provisions 

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 r1.1nning speed.* On 
the basis of a New Jersey State Policy survey, in 1976, the 85thpercen-
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 vehicle·s travei.ed 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 issuan¢~ of more citations by the New Jersey State Police. A 
satisfactory . level of. enforcement will be ·shown by a reduction of the 
85th percentile speed to 55 mph. 

The state will also: 

• Instruct the state police· to end the practice of writing cita-
tions for lower speeds than those actually.attained by violators 

• Increase fines for violations 

• Withhold.driving privileges temporarily for less serious 
offenses 

• Increape insurance rates for convicted speeders 

.\ 
* The 85th percentile speed is that speed below which 85 percent of all 
traffic units travel. 
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• . Institute a public information. program.· to warn ·-motorists · of 
increased ·surveillance and penalties. 

Implementing and Administering 
Organizations 

The me~sure will be implemented and administered by the, agencies 
. presently responsible for highway law enforcemeqt, · name'iy, DOT (OMV) and. -
the New ·Jer·sey State Police. . DOT will develop and· implement the public::· .. 
information and education campaigns. 

tegal Mechanisms 

Most legal mechanisms neces~_ary ·for imple.mentation 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· ~~~ious 
violation_s. · The public information and education program will ~eq~ire . ·'no -addi.ti~nal legislation because it will be an extension of exis1::ing. , ,,'. 
programs .... 

:Imple,mentation Plan .and Schedule· 

Implementation of. the measure entails ··the 'following actions: 

• No lat.er -than· July. 1977 ;- the governor will endo~se· .the measure_ 
~nd direct responsible agencies to t~ke iequired actions as 
soon- as practic~l. 

• In September-1977, the state police will adopt.the more r~gor"'."' 
ous citation po1icy, consistent wJ.th legal limits and individ-

. ual rights. 

• The state. po.lice will acquire approximately 200 additional 
_speed surveillance units and place them in operation in 
September 1977 .• 

• The office of the State Attorney General will.direct the state 
police to eliminate or reduce the practice of writing citations 
. for lowe·r~than-recorded :speeds. This ·policy will be f{illy 'In 
_force by September 1977. 

• DMV will restructure· fines for speeding violations ··and ·will re-
define driving privileges for habitual offeriders~ These ~han~es 
will be enacted by the state legi~lature and be in effeqt by the 
end of 1977. 
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• DOT and OMV will initiate the publ_ic information prog.ram in 
July, after the governor's announcement but before i~creased 
issuance of citations. The programs will include h~ghway 
signs, multimedia exposure, .and conventional driver-education 
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 implementation 
schedule.) 

Monitoring System 

Customary speed checks by DOT and the state police will be used to 
monitor the program and will indicate when the 85th percentile speed. has 
been reduced to 55 mph. 

EXPECTED ENERGY SAVINGS 

Current and Projected Energy·use 

Travel in New·Jersey in 1976 is e~timated at 48 b~llion vehicle. 
miles of travel (VMT), approximately 9.,6 billion 1VMT (20 percent) on 
access-controlled highways. By 1980, t:ravel is p:roject.ed to be 54 
billion VMT. Assuming that 20 percent hf this to:tal wi11 be on• access-
controlled highways, 10. 8 billion vehicle miles ~All be affecteq by 
impleme.ntation of the measure.* ,. 

'.• 

The 1976 fleetwide fuel-consumption rate> for;.,automobiles is :·.esti-
mated to average 15 miles per· gallon and is e:)cped:ed to. increase to an 
average of 18 miles per gallon by 1980. ·:-,• F~.el efficie·~cy for _other 
vehicles is expected to change only slightly between 19:76 and 1980; 
consequently, 1980 fuel consumption is estimated t,o ave"f·age 5 miles per 
gallon for trucks, 6. 5 miles per gallon for new blises, ·and 4 miles per 

_gallon for old buses. Assuming tha~ 86 percent of. all travel in New 
Jersey is automobile travel, at the:Se consumption rates the average f.uel 
consumption rate of all vehicles is.' estimated at 11. 7 miles 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. 

1 * Estimates by Wilbur Smith and Associates in NJDOT, Master Plan for 
New Jersey Transportation (1972). 

** New Jersey Department ~f Environmental Protection estimates. 
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Enforcement of 55 mph Speed Limit 
Implementation Schedule 

Task 

lrnplernentalion directive from 
governor 

State police issue citations 

Elimim1le citutions tor lower tllaii 
recorded· speeds 

Stdlti poliu~ acquire surveilloncP- 'units 

trl 
L Restruc·1ur1: f11ws; redefirn~ drivinu 

00 priviletJl!S · 

PuLJlic 111_form,Hiun program 

Calendar Months · 
1 May 1977 

• 
1 Jan 1978 1 Jan 1979 1 Jan 1980 -· 1 Jan 1981 · 

; 

m 
X 
-::::;-
Q'. ,.. 
m 



Meth~~ology ·for . caic4ia:t:lng: · : . 
Energy_. Savings . " .' . . . ... 

. Energy saving~ wi:llresult from ... th~ ·•reductiQ~k of. the· 85th ·percent,ile 
. speed .fro~ 58 mph to· _.55 'mph.': . The m~tHodology · .'fo:r ··: 'calculating the~e energy .· 

. .. s:avings ~a.s t~o major' stepsf: C .calculation. of the m.unb_er of'.vehicles who~e: 
; :~ 'speeq.: wil;l' bf!)reduced ,to this level _by·· implementation of the measure;' 'anci. 

: '..· 'calculation cif the· . resultant. e·ne:r;gy saving_s. . . 

· In; the · first step, vehicles arei·distributed ,. into speed groµps ~-.,·as 
.follow&: ,1/ . 

. -
1976 Distribution·* . 1980 Distribution '(under the .~eas~~e) 

Speed Group 

0:..55 mph 
55-60 mph. 
60-?5·mph 
over 65 mph 

TOTAL 

. (All vehicles) 
(%) > 

42. 
46 

9 
3 

100 

._cars Trucks . .-
(%) .. ,• ·. ·c,) 
~5.0 85. o. 
11. 7 12.7 

2.5 .· 1.8 
,0. 8 .0. 5 --

100.0 1oo'.o 

. For the pl:lrposes of, calculations, ·assume that: 

··auses 
· .. (\) .. 

as.o 
13.3 
1.5· 
0.2 

100.0 

• The 1976 distribution will be valid in 1980 if the····measure is.· · 
not implemented· 

• All ·vehicles, .e~cept those in the 0-55 ~l'h group, are affected 
by the measure 

·, 

.•. Each vehicf~, ·:in· 'any' speed group trc:1vels at 'tlie mea·n, speed .of 
'thegro~p (e.g.; all vehicles in the 60-6~ mph group travel 
.at 62·. 5 mph) 

• · Ail vehicles· moving into the. 0-55 triph group as a tesul,t of the 
measure will travel· at 55 mph·· ':_ _. 

· · .·• .• All vehicles i11 the over- .65. :mph group_'.travel at 67_~··'.? _·m'ph. 

* · New Jers~y State·: Department of ·Transp_or,_tation ,: Bu:re·au of· Data ·Resources, 
· L'.lannihg Road Inventory 'spee~ M,onitor .Survey (1976). 
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. The fuel-consumption· rates in miles ·per gallon of cars, trucks, .and 
bus~s· 6ri' acc·ess:_;,controlled · hi'ghways at the ._~pe~ds are: 

Buses 

55 mph·. 

,. ··22.6 .· · 
-· ·- -·. 

·· s·.e · 

5.8 

r-·s,. s mph'. 

. ;21~ 70 

S.6S 

. 62. 5 "'Fh 
19. 99:·' ~-·· . 

s. 35· 

: 5.35 

. ..... ,- ' 

'67.5 mph 

18.10:: 

s.1s .. · 

·The measure·produces energy savings by requiring vehicles .now traveling. 
at speeds above 55 mph. (SB· percent of ·all vehicles) ·to travel at_ lower · 

. speeds. The .energy savings (ES) are equal to the amoun~ of. ·energy. these:: i · 
vehicles .would use in_ 1980. without implementation, minus the amount ():f . 
en~rgy they·would.use inl980 with implementation. This may be calculated· 
in.· the second ·st_ep of the methodology. as follows: . . 

\ in 60~65- . + mpg at 62.5 

- . 

. \ over 65 ] .. 
without ·measure -· mpg .at 67. 5. 

v [i ·added to o-55 + 
. A_ mpg at 55 

i in 55-60 + mpg at 57.5 
i in 60-65 
mpg at 62.5 + i over 65 J 

mpg at67.5 
with measure 

+ V % in 55-60 + .\ [ 
T mpg at 5 7 • S . 

i in 60-65 
mpg at 62.5 + % over 65 ] 

mpg at 67. 5 · 

v[··•· % added to 0-55 . + 
· T mpg at 55 

. . 

% in 55-60 + mpg at 57. 5 . 
% in 60-65 
mpg at· 62.5 

+ -% over 65 l 
mpg at 67.:J 

+ .V . r % in 55-60 
. B (!ipg at 5 7. 5 

. V r., added to 0-55 
. B Lmpg at ·ss 

. ·. 

\ in 55;.,.60 
+ --------- + ·mpg at 57. s:. 
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% in 60-65 +.%over 65 7 
mpg at 62. 5. mpg at _97. sj 
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where VA = e~timated automobile travel on access~contrblled highways.by 1980 
= 9.29 109 VMT* 

V = estimated truck travel on access-bontrolled highways· by.1980 T 
= 1.'49 X 109 VMT* 

= e$timated bus travel on access-controlled highways by·l980 
= 0.02 x·109 VMT~* 

The equation then yields: 

6 ES= 16.4 x 10 gal gasoline 

= 2. 05 x 1012 Btu (at 1. 25 x_'105 Btu per gallon). 

COST OF THE MEASURE 

The current budget of the New Jersey State Police includes 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 1 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 OMV, 
and no additional funding is required. 

The cost ot educational programs will be borne by on9oing DOT and 
OMV programs. 

ENVIRONMENTAL, SOCIAL, AND 
POLITICAL IMPACTS 

Positive environmental impacts will r~sult 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. 
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lower· fuel consumption) and increased safety are positive social impacts. 
No negative-environmental. or social i~pacts are expected. 

' . 

Political impacts are mixed. Two nationwide su~veys-indicate a posi-
tive. reaction to the ss~mph speed limit; 73 percent of respondents to a 
recent nationwide.Gallup poll and 72 pe~cent 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 beca~e it reduces operating costs. At least one major 
motor freight carrier·, Consolidated Freightways, maintains its own unmarked 
radar-equipped patrol car_s to enforce observance of the spe_ed iimi t by 
company drivers •. · 

/ 
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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 
effecth,e maintenance and· tuning· of automobile engines to reduce polluting · 
exhaust emissions. 

The New Jersey· Department of. Envircmmen·tal :·Protection (DEP) has· esti-
mated energy savings from the testing ·program·to be 8.8 trillion ·Btu by 
1980, of which 3·.1 trillion· Btu,· or $7. 8 mill~on, · can be attributed to Phase 3. 

IMPLEMENTATION APPROACH 

Detailed Provisions 

The measure establishes the regulations for the third phase of a 
three-part program i:-equiring alt vehicles in New Jersey ~o be tes~ed 
for co~pliance with · state standards for vehicle·· exhaust· emission$., The 
emissions ·test is a re9ula_r part of the state's .annual motor vehicle in_;. 
spection. · 

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 IOOre stringent ·emission standards. ~hase ··3 of the ~missions . test-
ing program will establish ~ven·more .stringent standards for heavier ve-
hicles with high fuel-consumption ~ates. . The P~ase 3 procedures w~_~I: 

• Establish more restrictive emissions standards for heavier 
vehicles -than for light, energy-efficient vehicles 

• Prohibit tampering with emission c~ntrol systems ._ 

• Provide for · training and certificati(?n of emiss.ion . control 
·mechanics who .wl11 · appLy the. new standards 

·• Establish an upper limit on . the . cost of repairs . required, ~o meet 
the new emission standards for cars more than:9 ye~~s old' 

• · Entitle vehicle. owners (in speci_fic cases) t.o '. reimbursement by 
the manufacturer. for .required repairs. (This· p'rovision. is ~ub-
ject to adoption ~Y the U.S. Environmental Protection Agency of 
regulations to increase the emission warranty provisions of the 
Clean Air ·Act. ) 
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.·1. ·,.· 

Implementing and Administering 
Organizations 

The.measure will.be administered and implemented by DEP through the 
OMV annual. vehicle· inspection·prograrri • 

. ·Lec,;.~l· Mechanisms 

DEP· is· empowered to implement the measure as pro~6sed or amei:id-~d. 
after a martdatory public hearing'on the measure. 

Implementation Plan arid Schedule 

·oefinition of proposed regulations for Phase 3 was· co-~pleted. in . 
December 1976. The remaining steps to implement the measure fully are: 

• . Co'rtduct a. public hearing _to review the proposed. regtilattons_; 
this hearing is scheduled for ··March 1977. 

• Revise training· procedures and retrain employees d_uring · the 
180-day waiting period following the hearing. 

. . ' . 

The Phase 3 emissions tes-ting procedures and revised standards wi.tl be-. 
come 'effective by January 1, 1978.. By the end of 1978, all automobfles 
registered. ih New Jersey ·will have been tested under the new regulations:: 
(See Exhibit E-2 for.the implementation schedule.) . -

-~Monitoring Syst~m 

The effects .of the measure.will be monitored through the annual 
vehi~le. inspec'tion program. Inspection stations will record th~ numper 
of-vehicles tested ~nd rejected. The records will be· compiled by OMV 
and re~orted to DEP and SEO.for evaluation • 

. EXPECTED ENERGY SAVINGS 

Energy savirigs (ES) are a function of vehicle-miles travelled (VMT) 
and th~ 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 ~omplex variables •. · These are: 

·• Percent of vehicles inspected (N) = lOO·percent 
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Expanded_ Inspection Procedure for Auto Emissions 
Implementation Schedul~ 

Task 

Conductpublic hearing 

~_xpan_d)n~p~ction lanes 

lmplernQnt new training procedures 
. ' ~'.-.NeYV,t?'J:l_P],qvees 

b. Old ernployt!es 

·1 Ma"1977 

I . 
t-' . Implement new regulations 
U1 

1_Jan 1978 1·Jan 1979 · 

;· 

1 Jan 1980- · · 1 Jan 1981 

m I. 
N> 



• Percent of vehicles failing (F) = 23 percent* 
' ( ' . '' '• 

·_ • · .. Con:ipli~nce factor (K) -. 1. O (mandatory inspection)*~ :·_ 
'.·· '· . ' ' ' . . ' 

• · . · ~ercent . .-f~el-consumpt,iori · impro~ement (S) 10 perc~nt. .-
. (assuming 80' per.cent of travel is in ·urban areas) ·. 

. ' 

. ' ' ' 

.-.. Deterioration -.. factor (D) .= Q.37 (accounts for- deteri,o-
r.ating. ·engine . ~fficiency between: inspections.)'** 

• Annual consumption 6f gasoline fo·r transportation in New 
Jersey· (C). = 425. 2 ·-x 1012 B~u. ** 

Multiplication of these.factors •yields higher energy savings than·the 
Bureau of Air P'ollut'ion Control computation, 0as foliows: 

ES (N): (F) (K) (S).(D) ·(C) 
· · · . li ·. 

= (l.O).(Q._23) (LO) (0.10) (0.37) (425.2 x 10 . Btu). 

= 3.6 X 1012 Btu.· 

COST OF THE MEASURE 

Costs to Implementing and 
Administering Organizations 

OMV costs for tne program have already been budgeted. Existing fa-
cilities will be used to retrain OMV personnel in the ~pplicatfon of Pha,se 
3 regulations; some additional personneij costs .-wiH be ':minor. (Each inspec-
tion lane now averages 260 vehic:les ins~ected· per day;.· implementation of t}:le 
measure will increase volume in existing lanes by-~n average of 8 vehicles.· 
per day. ) · · · -· 

Costs to the Private Sector 

DEP projects that savings in fuel cost.of ali.three phases'of ·the emis.;.. 
sion program will essentially balance the cost of the program to·motorists 
in 1980, which is estimated to be $4-0. 8 million.*'!'* This f igtire represents 
the cost of inspections (_fees) and re inspection costs, the. $1. 80 increase 
in vehicle registration fees imposed in 1976, and the cost of a'djustment_s 

* Bureau of Air Pollution Control estimate. 

** U.S. Federal Energy Administration estimate . 

. ***New Jersey Department df Environmental Protecti~n·:, Analysis of Proposed 
Amendments. 
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to vehicles rejected by the inspection pro(;ram. _ On the basis of projected 
vehicle registration of-4,589,000 vehicles-in 1980, the average cost per 
vehicle will be $9.00. 

Approximately one-third of the private-sector cost of the program 
for 1980, or $13.6 million;_may be attributed to Phase 3~ 

ENVIRONMENTAL, SOCIAL, AND 
POLITICAL IMPACTS 

This measure will result in reduced fuel consum~tion and exhaust 
emissions. There will be no adverse environmental impacts. 
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.PROMOTION OF. CAR POOLS--AND -:VAN POOLS -;:", 

PROGRAM; MEASURE. 

The measure. will increase use of car pools and van pools for work 
trips in New-Jersey arid between New Jersey_and New York City. -

.,•,.•' 

.Implementation of the measure will '.reduce total vehicle '..miles: of 
travel, with resulting energy savings e·stimated for 1980 to be 6.? trillion 
Btu, or $i6,.:3 million. . -

IMPLE~NTATION APPROACH 

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_pooling and van 
pooling in New Jersey and New York City. \._ 

·• The three participants will establish a car pool/van_pool steering 
committee, made up of representatives of NJDOT,·the Port Authority, 
and NJSEO. ·The .committee•will: 

Determine the cost of the program and the shares· of the cost 
t_o be contributed by the states and the Port Authority 

Identify the target ~eas in which the program can be imple-
mented most successfully 

Conduct market surveys in these areas to'evaluate the 
program's potential 

l::"rovide·computerized passenger-ma-t;ching services to 'interested 
employers.in 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, limitations on employee parking spaces, 
and employee information programs~· 

• The Port.Authority and NJDOT will provide their.computer passenger-
matching services to interested employers arid to the public at large. 

• The state e~ergy offices will assist the Port_Authority and NJDOT 
in distributing questionnaires on travel habits to employees ~f 
interested companies and in collecting responses. 
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The measure will build on the Port Authority's car-pooling ,.matching 
program to reduce the number of vehicles using its trans-Hudson crossings. 

Implementing .and Administering 
Organizations· 

The measure will be implemented and administered jointly. by the 
_New Jersey ard New York State Energy Offices, the New Jersey Department 
of Transporta-tion, and the Port Authority of New York and New Jersey. 

Legal Mechanisms 

No ·new legal mechanisms. are required. 

Implementation Plan and Schedule 

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. Comp"uter matching for new· program . 
participants will begin when t~e 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 sche~~le.) 

Monitoring System 

The program.will be monitored mainly through vehicle-occupancy checks 
on New Jersey highways and at Port A0:thori ty crossings. An increa~e in 
the number of riders per vehicle will demonstrate the degree of success of 
the promotion programs. 

As individual companies become active in the program, the state energy 
offices will tabulate the numbers of carpools, th~_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·reports·will be' distributed 
to the state energy_offices, departments-of transportation, and the Port 
Authority. 
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Promotion of Car Pools and Van Pools 
Implementation Program 

Task Calendar Months 
-,-1 May 1977 

Establish multi-agency steering • committee .. 

Define program ad_ministration and 
target areas 

Design-and conduct surveys of target . 
areas 

Establish contact with employers, 
distribute and collect questionnaires 

Conduct publicity program 

Provide computer matc,hing for new 
participants 

1 Jan 1978 1 Jan 1979 1 Jan -1980 1 Jan 1981 
-~ - - -

.. 
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EXPECTED ENERGY SAVINGS 

Current.and.Projected Energy ·use 

In 1976, ·commuters traveled approximately 19.4 biliion vehicle-miles 
in New Jersey.* ·Assuming a fteetwide ·fuel-consumption-rate of 15 miles 
per gallon, they constiined 160 trillion Btu.·•• If there are no major shifts 
to mass transit, conunuter travel .for 1980 is expected· to .be 2j,_ 2. billion 
vehicle-miles and energy.consumption 161 trillion Btu, assuming an improved 
fleetwide fuel-consumption rate of 18 miles per gallon~***· · 

Methodologyfor calculating Energy Savings 

Energy· savings (ES) from reduced vehicle miles of travel (VMT) is·a 
function of: 

• Projected 1980 vehicular travel (V) = 54 billi.ont 

• Percentage (va) of V that is automobile travel= 86 percenttt 

• Percentage (C) of v a that is commuter· travei = SO percenttt_~ 

• Estimated shift from 1-pas·senger· ·vehicles · 
to car pools and van pools ·cs)= 4 percent+ 

• Estimated ·1980 fleet fuel-consumption rate (CR)·= .18 miles per :gallon 

• • Btu/gallon. conversion f~ctor (F) = 1.25 x 1oi·t 

and can be-calculated, using the following equation: 

ES= VVaCSF = 6.5 x 1012 Btu. 
CR 

* Wilbur Smith and Associates, from data made available by the New Jersey 
Department of Transportation. 

** New Jersey Department of Envirpnmental Protection data. 

***Wilbur 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. 

tttwilbur Smith and Associates, .from studies of the mode shift potential of 
high occupancy vehicle (HOV) lanes ~reposed for New Jersey Interstate Route 3. 

t New Jersey Department of Environmental Protection projections. 
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·COST OF. THE MEASURE 

The cost of··the steering committee's activities will be: cibs9rbed in 
the· participating agencies' budgets·1 no staff expans'ion is·· required.·. 

Marke.t su~~ys will be conduc·ted · by: a private·:·. f irin · ~~.:·:~; :cos·t ·. o.f 
$40,000,· upder contract· -,to the .state agencies; NJSEo· and. NJDOT will share 
New Jersey's fraction·of this cost. 

. ' ·-
Data processing services will. req\tj.re no adclitional funding .. 

Estimated publicity expenses should range from $10.0, 000 to $150,000 .· 
for each y_ear after 19771 ·actual costs will depend ·on the ~xtent .. of th~· 
campaigns and . the. level of free public-service advertising ava~lable~ .. 
:Federal .. gr~nts will defray most of the publicity cbsts, but-New Jers~y 
.will have to. ~ontribute about $25,000 each year 'for publicity .. 

Th~ private sector's costs _for the _program have no·t 'been -estimated~ · -

ENVIRONMENTAL,. SOCIAL, AND POLITICAL IMPACTS 

A positive environmental impact .will. be produc~d l:>y the .r~_duction 
in vehicular_ emissions. Negligible social and political impac:ts are 
expe·cted; modified travel habits of employees may produce some minor 

- adjustments· for-.. program participants. 
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PROMOTION OF PUBLIC TRANSIT 

PROGRAM MEASURE 

This measure involves developing a transit-marketing-program to promote 
the use of public rather than ·private transportation. 

•Asi;ociated energy savings are estimated to rea_ch O .8 trillion Btu in 
1980~ or $2 million:. 

IMPLEMENTATION APPROACH 

The most important component-of the proposed marketing program will 
be the coordination of transit routes, schedules, and fares among the 48 
,transit companies and 14 independent transit groups in New Jersey. In 
particular, DOT will seek ·to ensure that:, · 

• Routes and frequencies. are designed to maximize system. 
coverage and patronage without increasing required subsidies 

• Only ·one tra'risi t company <;>per ate~ on any route 

• Route numbers are coordinated and d.erived from a statewide 
numbering system designed py DOT 

• Fares are. ·coordinated to permit transfers between all inter-
connecting systems. 

rn··addition, DOT. will promote special services, including: 

• P~rk-and-ride service to major recreation ind employment centers, 
such a:s Manhat:tan,.including use of the parking lots ~t the 
Meadowlands Sports Complex and express transit-vehicles and 
facilities 

• Subscription services to large employers, particularly those 
located in suburban areas; 

• Feeder service to commuter rail l_ines. 

DOT will ·also propose and advocate innovations to improve public 
transit patronage during off.;.peak hours, inclu¢ling: better designed bus 
signs and shelters (a minimum of 10,000 new signs and.SQQ new. shelters 
will be required); and' low.er off-peak fares with the reduc.tion 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 
infonnation service to assist the public in understanding the benefits 
and potential of a transit system: · 

To carry out its program,- -DOT will assume ·.the planning and. regulatory 
powers of the Public Utilities Commission (PUC) in the p~oposed public 
transit area·. · Thus., DOT ·will be responsible· for. es·tablishing· transit· 
routes and schedules, as well as for implementing. and administering the. 
program throughout the state, and PUC will cqnfine its activities to 
nontransit utilities. 

However, legislation will be required to: empower OOT to plan and 
administer the pubiic 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 w:ill · 
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 syst~ and the transit.informa~ion 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 influenci~g factors, such as general shifts in t~e economy or 
the population. 

EXPECTED ENERGY SAVINGS. 

It is estimated that the marketing program will result in a 9 perc.ent 
increase in transit patronage.* Specifically, pr.emotion 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: 

• Estimated 198_0 transit patronage (Pt>, or 250 million passengers** 

• 'Estimated increase in .. person trips by transit due to marketing 
programs (Na), or 9 percent* 

• Fuel· consumption rate of automobile_s (Ca) , or 18 mil~s per gallon*** 

* Data provided by Wilbur Smith and Associates. 

** Based on recent trends and 1972 patronage of 313 million, as ·aocumented in: 
New Jersey Department of Transportation, A Master Plan for New Jersey Trans-
portation, 1972, with Wilbur Smith and Associates expansion. 

***Data provided by DEP. 
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• Fuel cons\Dl\ption rate of buses_. _(Cb) , or 5 miles per gallon* 

• Average automobile occupanpy . (Oa,) , or 1. 6 persons per vehicle** 

• .Average bus occupancy (otJ), or 30 persons per bus* 

• Av.erage automob~le passenger trip l~ngth (Da), or .a miles*** 

_ · • Average bus passenger trip length . (Db)·; or 5: mile·s• 

• . Average number of :Rtu per ·gallon of gasoline (I<) , or ·1. 25 x '105· 
Btu/gallon. 

Energy savings (ES) are expressed in the following equation:. 

ES = PtNdG:~a - c:J. K = o.a x 1012 Btu. 
This estimate is certainly conservative. Additional energy would·be 

save~ if bus routes were coordinated. 

COST OF ,THE MEASURE 

DOT can meet the .costs of the marketing program with existing 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 roqtes.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 shcmld realize a s.~percent ~eduction 
in operating costs. As notec:1 above, this saving may --take- the form of lower 
state subsidies to transit companies. 

Other 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_designed to cover total operating costs. 

ENVIRONMENTAL, SOCIAL, AND POLITICAL IMPACTS-

The measure will result in lower gasoline consumption and. reduced 
emissions from vehicles. The social and political impacts of the meas·ure 
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 

Implementa:t;ion of the -~ea sure wili reduce the fuel ·copsllltlpt~on of the 
s:tatewide: -bus fleet by replacing SQO buses with new, ll\Ore efficient models. 
Energy. ·savings ' :resul:ting ''froin implementation of the me~sure are estimated 
at 0-.2 trillion· Btu in 1980, or $500,0Q0. 

IMPLEMENTATION' APPROACH-· · 

Detailed Provisions 

Under the-measure, the-state will· purchase 800 new ·standard- buses 
which · will · le-ased to operators throughout. the state as replacements for 
older' buses. The provisions of the measure are: 

• 
• 

• 
•• 

• 

DOT will purchase 800 buses to its specifications • 

These buses will remain the property of the sta~e;. th~y will.be 
lea?ed to operating companies without major modification. Only 
readil'y replaceable items, such as route- signs and fare collec-
tion equipment,-. will be changed. · 

. I 

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 buse~ will be required to transfer to 
the state an equal number of used buses for rehabilitation or 

. scrapping. 

Implementing and Administering 
Organizations· . ' 
DOT will buy the buses with state and.federal funding from the Urban 

Mass Transportation Administration (UMTA) and manage the leasing of buses 
to transit companies. 

Legal Mechanisms 

All necessary legal mechanisms are in place. 
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Implementation·Plan and Schedule 

bar 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 
. I 

As a provision of the lease agreement, each transit operator will be . 
required by DOT to maintain complete 'fiscal and operating records, including 
records of vehi~le mil~s operat_ed · cmd fuel consumed. These ·data will be 
reported to DOT, who will estima ~e fuel ec:onomy trends. 

Related Measures· 

The new buses will help to· increase: transit'utilization, as outlined 
in_ ~he Promotion of Public Transit measure, by _increasing patronage, 
reducing ·maintenance costs , arid impr,oving schedule adherence. 

EXPECTED ENERGY SAVINGS 

Current and Projected Energy Use 

Energy consumption in 1976 for -a statewi:de_ fleet of 3,970 buse$ is 
estimated at.2.2 trillion Btu. In 1980, the projected energy consumption 
without the bus rep~acement program is-estimated at 2.4 trillion ijtu.* 

Methodology· for Calculating Energy Savings 

i Energy Savings (ES) resulting from economies in fleetwide fuel 
consumption will ·be a function of: 

• Average annual miles per bus .CVa> = 22_, 500 bus-miles1 

•• Number of buses replaced (Ra)·= 800 

• Fuel consmnption rate of old buses (CO) = 4 miles per gallon1 · 

• Fuel consumption rate of new buses (CN) = 6.5 miles per gallon1 

• Btu/gallon conyersion factor (F) = 1.25 X 105 . 

Energy savings may be calcula,ted, using the followi;ng equation: 

'ES= VB~ 
(

_j_. - _!_') =· 0.2 X 1012 Btu~ 
. -C . CN ·:·. ·O .. 

1 Wilbur Smith and Associates estimates., 
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Bus Replacement Program 
Implementation Sc~eduie 

Task 

Submit application for financial 
assistance , 

Review and approve application 

Request c1nd ,wvcH'd bids for new 
buses 

Await manutacture 

Receive and distribute new buses 

Calendar Months 
1 May 1977 1 Jan 1978 

-

I • 

1 Jan 197,9, 1 Jan.1980 . 1 Jan 1981 

m 
I 



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.Jers~y will be .$11 
million; the remainder will be paid by a UMTA capftal grant. The·se .costs 
have already been budgeted by.DOT and UMTA. 

Administrative costs _for the grant application will' b·e· absorbed by 
DOT. 

ENVIRONMENTAL, SOCIAL,.AND 
POLITICAL IMPACTS 

There wi11·1:;,e a positive environmental impact from·reduced fuel con-
sumption ·and reduced vehicle ~issions~ Social and political impacts 
will be negligible. 

·1 
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USE.OF DRAG-REDUCTION IEVICES ON TRUCKS 

. . .. : :, 

PROGRAM. MEAS URE 

' This measure. is· d~signed to ·encourage the use. ot _windscreens ·and 
radial ti;c:e·$: on t:racto~~trailer trucks traveling on limited-access :high;... 
.ways as ·a. ~ans of re·ducing drag. 

This .me~·sure, -which will act to. increase,. the. enel'.'gy efficiency of such 
·vehiciesc',·. will result in energy savings of. i.O trillion· Btu in 1980;.'-,.or· ·> 
$2. 5 mi_llion. 

. ' 

IMPLEMENTATION APPROACH 

This measure establishes economic incentives to encourage truck 
owners and operators to purchase·and· install drop-reduction devices, 
es;pecially windscreens and r~dial tires. The state will charge a lower 
vehicl'e registration· fee to truck· having specified_.drag.;_reducirig equip-
ment and increase fees for trucks without such equipment. 1 

Implementing Organizations 

DOT will develop guidelines for drag-redu~tion devices based on an 
inventory of technology and cost-benefit data for basic vehicle/hardware 
combinations. The OMV Department.of Law·and Public Safety will suggest 
appropriate. revisions of the registratioi:>. fees· .accorqing to vehicle/hard-
ware combinations. The state·. legislature will be responsible for enacting. 
any necessary revisions of the Motor Vehicle Code as recommended by OMV. 

Legal Mechanisms 

The state· is already empowered to establish equipment standards for: 
trucks, but action by the state legislature will be required to amend the 
Motor Vehicle Code· to permit 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 

• OMV specify revised ·registration fees· and secure associated 
· amendments of the Motor Vehicle Code through the state 
legislature. 

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 o.f ·.code revisions: and eq\upm'1lt guidelines can 
occur. eoncurrentiy- ~h-oiild .··~··:·· ~c:,inp.let~d by late 19 77. · Installation .of 
requir~d equipment· on .. the vehicl,as,:will; ,-occur during the- followin·g: 12~month 
_perfod . duri1:1g ·registration . renewal •.. 

Monitoring •System 

The· degree. ~o._which 1_,the N.J .• truck ,fleet,shifts:'··.•to windscreens and· 
radiaf .tires can be me·asured ·by· revi€!wing the r~gisb:a·tion·. fees received • 

. :OMV -and SEO will review. the .program. semianri~lly to determine whe~h~r t.he . 
lower regi!itratiQn. fe~s .. -. se.t a;c:~: f:!.~.sµrin:'g· maxiln1.mf. :use· of· . this .equipmei-i't~·, 
Trends in :ntc>to£ fuel>sale·s wlli al'so be monitored to ·provide···i general ·: . 

. . indicati6n of the ef fectivenes~ o'f,, .fuel c.onservat_ion-· measurfi!s' "•ass·ociated 
with trucks. 

EXPECTED ENERGY · SAVINGS · 

. Current (Le . .,., ~J..9,76). tray~l in ~w. Jersey is .. esti~ated., at ,48 billion 
VMT, of which;·: approximately. IO: percent (6. 7. billion) is heavy truck miles. 
Of that:-6.. 7 billion VMT,. :20 · perc,en,t. (1. 3 -billion) occurs on limited.laccess 
highways.· ·'lhus, 1976 energy c~n~\llllPtion attributable· to tr~cks · traveling 
on limited-access· highways is estimated at, 39 x 1012 Btu. · Truck fuel con-
smnption is projected to ·_reach 45: x 1012 Btu in 1980. * 

.Based upon studies conducted for the Society of Automattc Engineers** 
and· the Federal Energy. Administ:ration_,-~•• average savings· attributable tQ .. 
aerodynami~ drag-red~ction de\ric~s 'and . radial. tires are estimated. at f~ 6.50 .. 
gall~ns p~r 1oq".ooo 'truck.:mlle~ 'and .900 gallons per.· 100~000 truck miles, -
respectively. ··•These:savings are expec,ted to·be achieved by the 1980 truck 
fleet·. · , ·· 

,.;,:· 
,,, ' 

Ene~gy_, saving~. (ES) attributable 'to thi'S measure, are .a 'function. cif: 

· e:· Projected·:1~so travel (Vt>, or 54 billion VMT-

I .. ;• 

. \', ,. 

*. Data' are .provi~~·a; ~y Wi·ll:;>~. sm:i.th. and :Associates ahd are based bn -'total 
~T,. p~:rcentage C>f _truck move~nts, and the relative perc~ntage ·of travel 
for each ~i'ighway .classification as developed by the DOT. 

;"~~-. ..~-~- ; t: 

** Buckley, Fr-~k.·:'1'., .::Jr'._.~d William is. ,Seksciensky, -"Comparison :of El- . 
fecti v~ess of CommeFcial_ly-',Ava~-;J;abl_e .. Devices, for the, 'Reduc-ti~n of· Aerod}iiamic 
Drag ori° Tractor· Traile~~,·11 prep~r~~ fo,r .. the.,. s6qie,ty of. Automot,ive Engineers, .. 
1975.,. . 

*** .. Federal Energy Administration,· Department of Trans_portation. and the 
Environmental Protection Agency, "~ruckers· Guide to Fuel_ ~aviri9s~" 1976. 
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• 
• 
• 

Percent ol t:rtick -travel on limited-access highw~ys · (Tac>-, . or 20 

Savi.ngs attributable to radiar tires .. (Sa), c:,r 900 gal/10~_ miles 
. . ' 

Savings attributable -to dra9-reducti_on. devices (Sd), or :1,650 
gal/10~ miles· 

' /. 

• Percent of·· heavy truck fleet using fuel. saving devices -in 1980 
· (K) , · or SO percent 

• · <.. _ :E)ercentage .of heavy ~ruck fle~t with van.;.type trailers·. <Kv>., or 32 

• 'Btu/gallon conversion factor, - (F), or 1. 25 .X 10,s .. 

. The relationship among·these parameters is expressed in.the following 
equation: . . ' ' 

' . 

ES. = FWtTtTac[sa + ;ICy sal = 1. o· x· 10~2 Btu. 

- Total projected energy savings for .1980 are 1. 0 x io12 _ Btu, or 2 percent_ 
·of 19ao truck fuel consumption. 

COST OF THE MEASURE 

_DOT will bear the cost of developing hardware guidelines·, which -is 
estimated a·t $-40,000.- Of tbis sum, $32,000 is budgeted for staff research, 
and $8,000, for initial publication and distribution of ·findings.· 

DMT will not require additional staff to prepare the revised schedule 
of truck r'egistration fees·~ DOT expend:ttures 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 cc;>st wi].l be recovered through reduced fuel 
costs. Similarly, the longer life of and improved fuel economy associ~ted 
with radial tires will .offset the initial cost differentiai '(relative to 
bias-ply tir~s). 

Many private carriers have already installed windscreens and radial 
tires. While the number. of · carrie_rs operating properly equipped vehic~~s 
is st:iJl insignificant relative t~ the total fleet, their initial.experi-
ence is that the equipment is cost-effective· .. 
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.. , ' . 
Ene·_rgy· ,conservation in tne motor freight industry will also be 

affected by another. program :measure -- enactment- of the 55 ~ph. speed 
limit. 

ENVIRONMENTAL, SOCIAL, . AND POLITICAL IMPACTS 

The environmental, social, and ,?llitical impacts of this measure 
would be negligible. 
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APPENDIX F 

NEW JERSEY ENERGY OONSERVATION PLAN 
UTILITY MEASURES 





PROGRAM·MEASURE 

CURRENT AND PROPOSED CONSERVATION 
~ASURE$' ·;BY UTILITIES 

The New Jersey Public. Utilit~ ,:Commission (PUC). has jurisdiction over 
three major electric utiliti~s (Jersey C~ntral Power and Light,.Atlantic 
City Electric, and Rockland ·Electric*), thre~ major natural ga·s utilities 
(New -:i:ersey Natural Gas, El·izabethtow~ Gas, and South Jersey Gas), and 
Public Service Electric & · (;·as (PSE&G) , which .supplies bo1;h eie·c:tricity 
and gas to a large number of constim~rs in the state (see Exhibits/F-1 and F-2). 

' . . ,·.\. ·• • • I ' 

In recent'years, particularly since.the Arab oil embargo of.1973, each 
of these utilities. has.· been conce1:ned 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 meastires that have the potentta1· to dec.rease 
energy conswnption. over the past year, the utilities have also initiated 
cons~er-education activities and sponsored programs to promote more ·effi-
cient use of energy. 

Both the utility companies and PUC are presently con_sidering a number 
of additional programs for possible·implementation"in the near future~ 

This ,document describes the conservation measures and programs .currently 
be1.ng conducted or considered by tbe state's e'i~ctric ·utilities and 9,~s 
utilities (see Exhibit F-3).** 

Energy savings attributable. to utility measures are projected to be 
5.4 trillion Btu in 1980, or ·$13.5 million •. 

Electric Utilities -- Existing·· Measures 

Since late 1975, five energy conse·rvation measures have been implemented 
by one or more of the four electric·utilities in New Jersey. ~ese measures 
were designed to conserve energy by decreasing electricity consumption. 

* Because Rockland Electric. services several counties in New Yc;i;rk, it is 
also under the j~risdiction ·of the ;New York Publi.c Utility Commi~s.ion. 

** Greater ~detail is provided for Public Service Electric and Gas tha.n 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 elec;tric ·sales 
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) PSE&G is geographlc;ally conve.nient to the New Jersey· State 
.Energy Office and New Jersey Pubi°ic Utiiity Commi~sion arid was Y.isited 
frequently by members of .the·, study .tea·m. Thus-~ .it· was convenient to :con-
duct personal interviews with company executives. 

F-1 



Number of Customers and Annual Sales of Electricity in New Jersey by Utility in 1975 

Sector Public Service El~ctric and Gas -Jersey Central Power & Li~ht . Atlantic City Electric -

Number of Annual Sales Number of Annual Sales Number of. AQnual Sales 
Customers (MWh) Customers (MWh) Customers (MWhl 

Residential 1.461,202 7,598,964 572,494 4,477,827 276,254 1,938,724 
Cornrnercial 8,944,855 
Industrial 

193,518. 
. 10,065,524 

63,702 5,886,671 41,708 2,382,971 

Public.: street c.Jnd hi~Jhwc1y 4,467 256,755 848 81,682 G83 52, 11·1 
li~Jhting 

Other sales to public 70 13,127 
authorities · 

1-ij· Sales. to railroads and 4,354 
I railways rv 

In terde1 iartrnen tal sales 39,911 

. Total sales to ultimate· 1,659,188 26,956,009 637,114 10,459,307 318,646 4,378,160 
customers 
Sales for resale 3· 79,393 6 254,766 

Total sales of electricity 1,659,191 27,035,401 637,120 .10;714,073 318,646 4,378,160 

· Rockland Electric 

Number of Annual Sales 
Customers (MWhl 

43,606 317,756.0 

4,443. 447,378-:8 

35 5,914.8 

48,091 771,278.9 

30,732.8 

48,091 802,01"1.7 
--- ------ --

m 
X 
:::r 
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Number of Customers and Annual Sales of Natural Gas in New Jersey by Utility in 1975* 

Sector 

Residential 
ResidE:ntic1I 
Rl~s1dential spc1ce heating 
Apartrnent house 
Resicle11tial.& yas lights 

· fiesiduntial Jir conditioning 

Commercial and industrial 
Cornrnercial air conditioning 
Building heating and/or cooling 
Mui tiple fa111ily /institutional 
General 
Larye volume 
lntemrrtihle 

Other _sales to p4blic authorities _ 

Interdepartmental sales 

Total sales to customers 

Sales for , esale· 

Total sales of gas 
' . 

New Jersey NatlJral 

Number of Annual Sales · 
Customers (therms) 

206,458 220,042,711 
71,071 19,631,499 

135,177 184,842,288 
203 15,568,924 

1.1,205 77,124,387 

6,623 30,098,722 

4,426 12,900,494 
29 13,500,941 
41 17,288,026 

17 375,364 

217,680 297,542,462 
-10,953 

217,681 297,553,415 

* F 111nres for Public Service Electric & Gcis ~vHre 11nr dvail<.1bl,,. 

Elizabethtown South Jersey 

Number of Annua_! Salss f-Jumber of 
Customers (mcf) Customers 

172,579 12,154,790 1) 1,893 

171,652 12,089,624 
927 55,166 

10,996 10,852,660 9,982 
118 39,674 / 

4,697 1,669,195 4,793 
202 8_16,970 

5,930 3,454,541 4,252 
17 2,315,610 
32 2,556,670 

183,575 23,0~7,450 121,875 

183,575 23,007,450 121,876 

Annual Sales 
(rncf) 

10,906,319 

14,674,018 

1,694,076 

4,466,981 

25,580,337 

25,589,337 

m 
X :,-
CT ;:::..· 
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I 
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Energy Conservation Measures by _Utilities in New Jersey 

Electric Utilities 

Existing 
Programs 

Potential 
Programs 
(by 1980) 

Public Service. Electric & Gas 

·. Summer/winter differential rate 
(residential, commercial, industrial) 

Interruptible service (industrial) 

Time-of-day metering (residential). 

Advertisir1g/educatio-nal program 
. (residential, commercial; industrial) 

Fl.c1ttened rate (residen·tial) 
Peak load pricing experiment (resi-
dential) 

-, Modified rates for-heat pumps 
{commercial and industrial) 

Gas Utilities 
Public Service Electric & Gas · 

------
Existing 

. PrQgrams 
- NaturcJI gas priority order (residen-

ticll; ~omri1ercial, industrial) 
Advertising/educational programs 
(residential, corrirnercial, industrial)· 

Jer_sey Central Power & Light 

Summer/winter differential rate 
(residential, smal~·commercial and 
industrial) 
Interruptible service (small com-
mercial and industriqf, transmis-

- sion) 
Revised demand charges (smal I 
commercial and industrial) 
Time-of-day metering and peak 
load pricing (residential) 
Advertising/educational program 
(residential, commercial, industrial)_ 

Flattened rate (residential) 

Ntw Jersey Natural 
Natural gas priority order (residen-
tial, commercial, industrial) 

· Advertising/educational programs 
(residential-, commercial, industrial). 

Atlantic City Electric. 
Summer/winter differential rate 
(residential, small commercial and. 
industrial) · 

Revised demand c;harges (sm~I I . 
comme·rcial and industrial) 

Avertising/educational program 
(residential, commercial, industrial) 

Energy efficiency requirement 
(residential, commerci.al) 

Elizabethtown 
Natural gas priority order (residen-
tial; commercial, industrial) 

· Advertising/educational programs 
(re~idential, commercial; industrial)· 

(_ 

·RockJ~nd 
Summer/winter differential rate 

. . (residential, _commercial I industrial) 

. . 

_ :Advertising/educational program' 
· (residential, commercial, industrial) 

South Jersey 
Natural gas priority order (residen-
tial; commercial, industrial) 
Advertising/educational prngrams 
(residential, commercial, industrial) 

"Tl 
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Summer-Winter Differential Rates for Electric•ity 
'(PSE&G, Jersey Central, Atlantic City, .-Rockland) 

• • • ,1 ' 

PSE&G pr~posed-an increase in the smnmer-winter rate differential as 
part of the company's Petition for· Rat~.· Increase filed with.the··soard ~f 
Public Utility.Commissioners ori' Jariuary 5, '1976. The proposed rate .was 
approved ·as fallows: · 

• The residential rate for use of electricity in excess of 300· · 
kil~watt hours (kWh) quring_winter months (November 1 -. March 31) 

. is now 2 cents less per· ki_;c,_watt (kW) than the r~_te for energy 
. use ·during summer. months. · 

.•i For general and. ·targe power s~r.vice rates, the summer-winter 
differential was also w~deried. 

Jersey Central Power and Light received approval from-PUC in June 1976 
to revise its rate structure effective July 1976:* 

• For general service ·ctotal electric· only·) customers, ·the suinmer-
winter differential of .20 cents p.er kW in the first 5.0 kW .Qf 
billing-demand could. bE! ·expanded to .30-.40 cents~ 

. . . 

• _The same differen~ial of approx~ately .. 07_ cents for usage in 
excess of 800.k:Wh was ·maintained, although the~newly approved 
tariff increased ·the underlying rates. _ 

_ ~ri11:g 1976 ·.the PUC Hearing. Bo_ard recommended, th.at A:~l.ant;i.~. City .. ~: 

,.:,, 

Electric· Company ~ake step$ to i~crease the ~ummer tail-1:)loc_k ori a per kW, 
basis, and apply a lesser portion of a;~y incr.ease to the winter r·ates. 
Consequently, in an attempt ·to improve· the annual load factor, Atlantic· City· 
created a summer=·wint'er -differential ta:r._-iff for residenti~l ai:id general 
service customers.** 

i ,' 

Rockland Electric Company's request for a rat.e increase, including. a 
swmner-winter differential for residenti.al,· industrial, and commercial 
customers, w~s approv~d_'in February 1976 •. The company :µnposes a different;ial 
rate in the third block for .. residential custom~rs and in all blocks within 
the demand charge for industrial and commerci~·1 customers. 

* N.J. Public Utility Coimniss1,.on, .Hearing Examiners•· ·Report and Recommenda-
tions· - Rate Design, ·rn the Mattei;- 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 Tariffs for. Such Service, D~ket No. 759-899, May 28, 
197.6. · 

** N.J. Public Utility Commission, Hea;;ing Exami;ne~s' Report and,Recommenda-
tions, . In _the Matter of the Propos~d Revision 9f. Rates .of Atlanti<: City 
Electric Company· Increasing Its Rates· for Electric Service,· Docket No. 
758-842, Dec~er 17, .1975. 
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.Interruptible. Eleci;~ic. S~rvide"'•. 
(Jersey Central, PSE&G) .. :'L·:.--.... : 

Since December· 11; i976, · Jerse·y C~ntral has. ·offered· i~:f~:~i-~ptible 
service rates to general service and· transmission service cti~·fomers .wlio 
have 1 000 kW or more of curtailable lo~d and who .agree to :,c~rtail lo~d-

· to a predetermined level upon at least 30 minutes prior notice by the 
utility·. 

In November 1976, PUC ordered Public Service Electri~ and·Gas to file 
. . . ' . \c. 

a _rate for-int:erruptible electric service (lES) by December 15, ~976. The 
ra:te· that PSE&G proposed. o.ffers a discount to custo~ers with electric loads 
in excess of 500 kW. No· less than 2 hours'.notice will be given to·customers 
whose service wiil. ·be interrupted. ,.The utility' has specif~ed that service 
will not be curtailed 'more than is times y~arly, or for g~eater than·1so 
hours. 

Revisions in Industrial-Commercial Electricity 
bemand Charges (Atlantic City; Jer~ey Central) 

During mid~l976, Atlantic City Electric Compariy received approval from 
PUC to incre~se its rates for electric service in certain customer categories. 
PUC reco~ended that for annual general ~ervice customers, the demand charge 
be increased to approximately twice the ~ercentage incr~ase in energy charg~s. 

In June 1976, Jersey Central also revised its rates for energy and 
demand ·qharges. PUC proposed that for gene~al service- customers,· demand 
charges be increased in· r~lation to energy·ch,arges because, as the greater 
proportion is placed on the demand bloc_k, it will have the effect. of 

· be:ne-~i ting high-~Oad factor customers.* 
. . 

Time-of-Day Metering and Peak~I..oad Pri~ing 
Experiments (Jersey Central, PSE&G) 

For the past several years, Jersey Central has been co11duc"ting an 
experiment on the consumption patterq of a.gr0'1P of customers. Since 
September 1976, the utility has offered an experimental ra,te schedule to 
these residential c,ustomers in order to determi_ne the effect of peak-load 
pricing on their electricity_consumption. In addition: 

-• Magnetic-tape billing devices are used to monitor ene~gy 
consumption for custom_ers billed on the optional time-:-of-day 
service schedule.-

• An automatic remote·metering system was installed to monitor energy 
use for participants in the NJ/FEA P~ak-Load Pricing Program. 

* N.J. Public Utility Commission, Decision and Order, In The Matter of Jersey 
Central ·power and 'Light·Company for 1\pproval of an Increase in-Rate$·for 
Electric Service and for'Changes in the Tariffs for Such Services, Docket 
No~ 759-899, June 10, 1976. 
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PSE&G is currently conduct~ng a time-of-day study·involving 500 
residential customers. For this marginal cost'experiment, 2so·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 de~er-
mine a rate struct~re for P,eak-load pricing •. PUC .has not yet aut~orized 
a peak-load price test by PSE&G. · 

Electric ·Utility Advertising and F.ducational 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 
educati~nal program includes customer consultation, customer- education, 
tar_iff changesf 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 
letters and offers of assistance 

• Promotion 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 education program in energy conservation has 
involved: 

• Publ-ic appearances,· including selected speakers at business 
and civic group meetings, and lecture-demonstrations for 
students and homeowners 

• ·Advertising in newspapers, on radio, ·and on television 

• Preparing literature for circulation at information .centers 

• Mailings to, and courses offered for, selected industrial 
and conunercial customers 

• Floor and.window dispiays. 

Electric Utilities -- Proposed Measures 

In addition to measures that have already been initiated, both PUC 
and the utilit_ies 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-Efficient -Rating·Requirements 
(Atlantic City)· 

Atlantic City Electric has proposed · a change in ·the·· terms and. con-
ditions. of service· to.ensure that only highly efficient air-~onditiqning 
equipment is installed by residential and commercial customers. If the 
proposed plan i·s approved, the company wquld · not provide service to. a 
customer unless the customer can produce a certificate indicating that an 

· installed air conditioner has been properly inspect84. The. pu:rp~se -of. .. the 
inspectio_n will be t9 determine whe~her the equipm~nt has an energy-
efficient ratio (Btu cooling -capacity divideq by the· watts of· electrica,1 
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·, 
municiP,ality, or. PUC. · Whi+e Atlantic·. City propo_sed that the ener.gy- · 
efficient rating procedure become effective January-!, 1977, PUC author-
ization.had not been granted at that time. 

Flattened Res,ideritial Rates· 
(PSE&G, Jersey·central) 

During January 1976, P_SE&G requested approval to flatten- its) residen_-
. tia~ rate schedule (i.e. , cost per kW would not. • decrease with increased · 
consumptio~) as a means of reducing sales of ~lectricity.* · Although the 
PUC did not approve this request in its Novembe~ order, it is likely that 
PSE&G will·~ropose this measure again in the near future'.' 

In 1976, Jersey Central proP9sed a _change in -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 
customel.".s. ·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 modifying its rate schedule for heating service in 
existing buildings. This would allow general and. large.power customers 
with internal heat-pump equipment to qualify if they have permanently 

* N.J. Public ~itility Commiss~on, Hearing Examiners' 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 Service, Docket No. 761-8, 
undated. 

** N.J. Public Utility Commission~ Hearing.Examiners' Report·and'Recominenda-
tions,.In the Matter of_the Petition of Jersey Central Power and Light for 
Approval of · an Increas~ in Rates for, Electric_· Service ·and for Charge"s in 
the Tariffs for Such ·se;-vice,· Docket No~ 759~899, June 28, 197'tf. 
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installed heating equipment. with a total rated capacity of· not :'less than 
25 kW. During· Noyember· .through May, the .customer's · monthly- ,maximum 'demand . 
would be reduced ·for pilling_purposes by an amount .equalto:one-half of 
the rated kilowatt capacity of such building heating equipment, provided: 

.· • The··. rated capacity for determining, the decrease in billing· 
demand shall not exceed the kilowatt equivalent of.:the Btu 
heat loss, as determin~ by PSE&G, of the area to be heated. 
Comfort building heating equipment shall also includ·e· ~ight-
ing where the Btu equivalent of the connected lighting · 
equipment is 60 percent or. more of the heat loss, •. as deter-
mined by PSE&G, of the area in which it is installed. 

• The bill.ing demand for November through May. shal-1 be· equal to 
or more than the higher of (1) 25 kW, ·or (2) SO petce·nt of the 
monthly max~wn demand. 

White PSE&G requested tha·t .this rate modification be made e~fecti ve 
by January 3, 1977, PUC had-_ no.t -indicated ~.ts intentions· by that date. 

Gas Utilities - Existing Measures 

Two measures hav~_been implemented by.the gas utilities in New Jersey. 

Natural Gas Priority Order 
.(PSE&Gf New Jersey Natural, $outh- 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:* 

•• Gas 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 municipality prior to June 30, 1977) 

• Gas.· used for nonessential or aes.thetic purposes by residential, 
commercial, and industrial customers (e.g., outdoor gas lights, 

. gas fireplace_s, gas heating of private and public swimming pool~) 
will be discontinueq in 2 _y;ears ~-,*.* 

* N.J. Public Utility·Commis_sion, Decision and Order, I,n 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, 197~. 
** The PUC will cooperate with the Division of Consumer Affairs and other 
appropriate state agencies to ensure that vendors of such equipment.are 
'notified of -this ban. 
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. . . 
The June 1976 order also includes a t~mporary 2-year curtailment plan 

and directions concerning the amendment of tariffs to include.appropriate 
penalties tor customers who fail to decrease their consumpt~O!}•Of energy. 

Concurrently· with the adoption of a temporary plan, PUC announced its 
intention to adopt a permanent. plan.by winter 1978-1979~ Elements of this· 
plan will· include curtailments· based on ·a system of priorities·, as follows: 

1.· Red~ce all company requirements to a minimum 

2. Reduce all other· firm and interruptible requirements. 

3. Reduce ·firm industrial boiler requirements of les~ than ~,500 
thousand cubic feet per day (Mcfd) and interruptibl~ boiler fuel 
of less than 300 Mcfd. 

4. Reduc~ interruptible requirements for pro~ess and feedstqck 

S. Reduce interruptible requirements for plant protection 

6~ Reduce all firm commercial boiler usage of SO Mcfd or more 

7. Reduce firm industrial requirements for process and feedstock 
and commercial requirements of 50 Mcfd or more 

8. Reduce firm industrial ·requirements of less than 50 Mcfd . for 
process and·feeds~ock 

9. Reduce firm industrial requirements for plant protection 
' ' 

10. Reduce residentia·J- and small commercial (less than 50 f1cfd) 
requirements. 

Under the Natural Gas Priority Order, c~tm~nts will be permitted 
for new residential and small commercial use, provided the following con-
ditions.are met: 

• All new construction must have full insulation, storm windows 
and ·doors., and day /night thermos ta ts 

• All conversions must have adequate conservation devices, such 
as insulation .. (full or cap), storm windows and doors and, in 
all instances, day/night.thermostats 

o A heating survey fonrtmust be submitted to PSE&G and·Elizabethtown 
Gas before s_ervice will be connected. 
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Gas-Utility Advertising and ~ducational .Progr~ .. 
' ·.' (PSE&G, New Jer_sey .Natural-, South. Jersey,· .Elizabethto~) 

Alf ~f the gas ~tili:ti.es· i_n New Jer_s.ey" ar·e engag~d -tn- ongoing· programs: 
to promote energy corisery_~tion •. In March ·1976,· PSE_&9 publisbed.-its Gas-
Participation Plan as part of a· Federal E·nergy Administration program. known 
as Utilities Conservation Action Now (UCAN). 

As one aspect of_:this _plan,. -PSE&G .. has been,offe~·ing, consultation to 
customers concerning energy conservation. -For ~xanple,.commercial·and. 
industrial customers are notified of ·.1at~$t _develop~ents .. j.n energy-
ef~icient eqw.pment and operat,ingtechniqu~$,,and residential customers 
are furnished with information on the use of home appliances. Using an 
energy conservation check~ist, t1'e comp,any h~s. surveyed customers and 
offered·. suggestions on additional ways to conserv:e' energy.· . A· :survey of 
1~000 large industrial.customers was followed:UP .witn a.letter offering 

-assistance with any ongoing conservation efforts •. Fin.ally, technical 
bulletins have been prepared,for·marketing ·r~presentatives.to keep them 
informed of the latest-developments· in energy conservation for equipment, 
procedures, and material$'." 

·. · .. 
Also related to 'the UCAN prog~am, PSE&G has been-cooperating with 

other trade and professional groups (e.g., architects, engineers, con-
tractors, bu:Uders, and, insulation de~l~r!:1)-. on. energy conser.vation ·~£forts. 

1·1 " 

IMPLEMENTATION APPROACH ·.' 

PUC must approve-any changes in utllity rates or policy. However, 
once the approval is granted, the utility assumes responsibility, ;:for its 
implementation. In most cases, the New Jersey utilities have taken the 
initiative in developing conservatj.on measures,. although, in :a few cases, 
PUC has z:ecommended that the utility take ·action ·ce.g., .the PUC request 
to PSE&G to design an interruptible electric rate, and to·thegas.utilities 
to agree upon a priority an~ curtailment plan) . , .... 

_ After a program_ is implemented, ·!=-h.~ utili ty 1 involved; makes a· deter~ 
mination as. to whether the energy consump.tiQn . patterns of-. selected custo~ers 
have. changed as a result of. the measure. PUC is responsib.le . for moni to.r-
ing the effect of rate changes, utility experiments, educational programs, 
and other energy-conservation measures.- · · 

EXPECTED ENERGY SAVINGS . 

Although the 'utilities and PUC are responsible ·for m~nitoring·the 
effect of energy conservation prog~ams .that h~v~ already be~n. implemented, 
neither :is able to document that effect at.· this t~e ... During the-,time 
period· being 9onsidered (late', ~975. to. the .-pr~sentl, .nmnber of variables· 
.affected ~.nergy use· .;i.n the state.,. including recessionary/inflationary 
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-economic trends, . increased costs of' fuel, . and programs: that were impletnented 
to spread peak load and. reduce energy· cons\lltlp~ion. · The utilities indicate 
that they cannot distinguish between the effects -of each of these elements 
and can only evaluate the overall ·change in energy·· consumption. In addition, 
because the majo~ity of measures did not.become effective until mid~i976,:_ 
the ~ata-is.not yet.complete. 

Neve·rtheless, Psi&G, the largest utility in ~ew Jersey, has ,estimated 
total. 1976 sales of energy for the company, based on actual· .data·· collected 
through mid-year.: .. PSE&G ,ha·s· also developed· forecasts-· for electricity aria··· 
gas demand ~hrough 1990 ( see Exhibits F-4 and F~S) , based on several models·. * 
The .·electricity foreca~.t, for example, reflects· the follow.ing considerations i 

• 
. . ... 

'l'ime-of-"day rates;,· , The impact of these rates·- (not ass'i.uned- in, the 
forecast until after 1980) on energy sales is estimated to be min.:. · 
imal. · 'l'he effect ·of time.-of-day rates·will ·be to sh:ift end.;;use · 
en~rgy. consumption from one time · period to .·another; but not · to 
significantly reduce- overall·energy consumption. 

Energy conservation . measures. It , is expected that . ene·rgy conser-
vation measures wil.l be undertaken by industrial and commercial 
custqmers : 

, • Air-condi tiqning · load growth and efficiency~ Peak load ·will be _., 
reduced by 170 MW in 1980. 

• Interruptible electric service. Peak load will oe.reduced by 70 
in 1980. 

• Additional insulation in buildings. 

• . Assumed future. economic- conditions . .-

•· Price elasticity. 

Although it is not possible to calculate the effe~t o_f existing -programs 
on energy sales_i~ 1976, or calculate the impact-of additional measures· that 
may _be imple_mented before 1980, PSE&G s past ·and projected safes figures . pro- . 
vide a basis .for comparison. · 

Projected Electric Sales 

With the exception of conunercial and_ industrial -water heating, private 
and public street lighting, and traffic s'ignals, the av~rage a~nual s~les of 
electricity per customer.in each revenue a~count category declined i~ _the 

' . 

* N.J. Public Uti_lity COimnission,- Direct. Testimony of William G. ·Michaelson,·· 
Manager -:- Elect:r.dc Planning, . In. the Matter of the 'Board of Public· Utility, 
Commissionerp Order .of Inquiries-into the Reasonableness of Electric•util-
ities Constructio:r;i Programs; Dock~t No. 762-194; ·. Exhibit PST~l, November 1976. 
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Public Service Electric & Gas-Projected Electric Sales by Revenue Account 

Account 

Residential ,· 
·Residential heating 

f -. ' ' : ';:. , .-

Water heating 
Resid,~n tial. 
·Cormnercial & industrial 

. ,.., ·' ./ -.'.-,: .... -

Gen_erai lighting & power 
Cominercial 
li1clusfrial · 
- , .. i.'. \": -· ' 

Large power & lighting 
Corn,·nercial 
lnclusu ial 

' /· _1 ,' •• ,'-· 

High tension 
Cornn11~rcial 
lncJustrid_l" 

_ S_tre_et lighti_ng-:-private 
-~uild~ng.heating 
Conunercial 
i'nd~1s.tri~1I . 

Street lighting-public 
G LP-traffic & other signals 
Co11_1i 11c:rcial . 

Total sales to customers 

Peak den:umd (MW).· 
Su111111er 
Winter 

Annuai Ele-=tric Sales (million kWh) 

Actual.- Forecast 

1973 1975 1976 1980 

7,660 7,155 7,238 8,300 
293 362 . 394 621 

70 65 63 55 
1 1 1 1 

4,214 3,977 4,161 4,7_$0 
"'·680 564 612 ·. 720 

4,227 4,_516 . 4,8_70 _5,710 
4;575 4;048 '4,312 4,810 

408 378 4·12 530 
6,463 5,443 5,626 6,770 

49 . 56 58 66 

33 40 44 53 
l 1 . l · ' 1 

,, 
·225 

·• ··235. 232 252 

25 25 24 26 

29,045 26,942 28,218 32,778 

·-:- ,", ."0:· 

6,630 6,600 _6,830 7,970 
4,500 4,550 4,730 5,550 

Annual Average Sales per Customer (kWh) 

Actual Forecast 
1973 · -1Q75 1"97.6 

5,547 5,147 5,249 
16,948 14,897 15,096 

. 3,646 ·3,530 3,481 
· 2,374 2,433 2,778 

_24~539 
: · 23,958 · 25,0ql: .. 

108;453. 93,069 100,328 

1,589,098 1A52,090 1,462,462 .. 
2;'188,995 1,900,469 ... 1 ,987 .097 

25,500,000 '21 ;000,000 ·21 ;684,211 
33,314,433 27,770,409. 28,558,376 

3,~01 4,180 · 4,328 

20,012 19,507 20,091 
i9,943 -16,418 . 14,925 

: 373,134 395;2~0 395,310 
:- -~ , : . 

·. 6,212·. .6".3~1, .6-.186. 

17,996 16,519 17,217 

t' 

.1980 

5,837 
14,442 

3,313 
2!941 

28,375 
.· 116,129 

-{,402,948 
2,021,008 

23,043,479 
32,392,345 

4,521 

18,403 
- 14,493 

-,. 387,402 

:6,684 

19,464 

m 
X 
-:J'" 

) a ;:.· 
"TI 
I 



Public Service Electric & Gas-Projected Gas Sales by Revflnue Account 

Account 

. Residential (.r10rniat iLed) 
W.i th ~~1atin~1 
Withoqt t_wa_ting __ . ,--

.General (nomialized) 
Commercial 
lnsJustdal · 
Large volume (normaliLed) 
Co;,i,nercial 
I ndL1strial 
Interruptible 
Coirnnercial 
lndus'trinl 

. . ' . 

~ff-peak service . 
· Commercial 
. Industrial 
Building heating & cooling 
(norriial i1.ecl) 
Corninercial & industrial 

_ Street iighting · 

Total sales to customers 
( n~H n 1al i,LecJ) 

n/a--not applicable 

-·- .,.,_. .... ,.._ .. , • • •• -"• '.. I. .. • 
··',:--~ ,_c: ·, 

Annual Gas Sales. lmegatherms) 

Actual _Forecast 

1973 1975 1976 1980 

907.0 843.0 842.0 885.0 
175.0 167.p 1e3.o· 156.0 

66.0 65.9 67.5 68.9 
4.4 3.7 3.8 3.8 

210.0 193.0 192.0 : 225.0 
207:0 173.0- 194.0 242.0, 

36.0 .. 28.0 22.0 30.0 
237.0 · 155.0: 112.0 114.0 

13.3 15.0 14.2 14.5 
n/a . ri/a n/a n/a ·_ .-

179.0 164-:0 160.0 178.0 · 
.0.44 0.40 0.39 0 .. 

2,052.0 1,823:0 1,787.0 1,932.0 

Annual Average Sale$ per Customer·(thenns) 

Actual Forec;a,t . 

1973 1975 . 1976 

1,843 - ; 1,646 . 1,6-16 
272 268·. ;262 

.777 773- 780 
1,446 1,331 · 1,380 

47,5QO 42,500 44,100 
122,800 -_104,200 119,000 

2.403;000- 1,879,000 1.4~7..000· 
3,246,000 2,210,000 1.7~0.000 

251,000, 2s~.ooo 263,000· 
n/a n/a ·nta 

3,125_ ·2,757 2,6?7 
· !_29,600. 26~900 26,100 

1,595 .1,412 ·;·,375 
.... 

1980 

1;602 
262 

791 
1,460 

47-,400 
l36,7QO 

1,880,000 ·. 
2,d7D,OOO __ 

275,000 
n/a 

. ; 

·'. 
2,850· 

_-h·o_ 
1,479.·. 

:-••:I 

i·_ 

:.1 

"Tl. 
I 
0\ 



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~thi1:d _of -all accounts. .Between 1976 and 1980, -average sales 
per customer are expected to decrease-for: 

• ·Residential heating 

• Residential water heating 

• Large commercial power and lighting 

• Commercial and industrial building ·heating 

• Public street lighting. 

PSE&G estimates that electric sales iri 1976. will represent 97 ·percent 
of 1973_ sales. Between 1975 and 1976,. annual sales ·are ·estimate·d 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 average gas sales per customer will still 
be less. than 1973 levels, for 5 ·.out of 12 revenue account categorie•s: · 

• Residential, with and without heating 

• Large volume commercial 

• Interruptible commercial and. industrial 

• Commercial and industrial building heating and cooling 

• Street lighting. 

Substituting "general industrial" accounts for "large volume conunercial" 
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 Jersey energy consumption in 1980 is 1,946 
trillion Btu. other data developed by FEA.indicates that ~lectric utilities 
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will be responsible for· 13 percent of this figure (253 x 1012 ·Btu) and 
gas utilities, 15 perc.ent (292 x 1012 Btu).* Based: on experience ··with· 
energy conservation analyses at the state level, it, -is_. assumed that·· the' 
energy. savings a.ttributable to utilities will. be slightly ·greater than ·r 
percent for electric.and slightly less than 1 percent for ·gas~ ·A rough 
estimate; therefore:, of. energy savings by utilities _in 1980. is· ~. 2 · tril.;;;; 
lion Btu for electric companies and 2.2 trillion Btu for gas companies. 

COSTS OF'THEMFASURES 

Neither the.PUC nor the utilities are ·expected to incur ·signfficant 
costs du·e 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, customers' 
energy costs.should· decrease, if they are influenced by the measures to 

. consum,e less electricity and gas. 

ENVIRONMENTAL, SOCIAL, AND POLITICAL IMPACTS 

.No substantial impacts are expected to result from the impleme.ntation· 
of energy conservation measures by utilities. 

* U.S. Federal Energy Administration, Son of Str~wman, May 1976. 
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FINAOCING OF CONSERVATION 
INVESTMENTS BY UTILITIES 

There are two options for the financing of conservation investments· 
by utilities: Option 1 _involves· the financing, by electric and gas util-. 
ities, of ceiling insulation· in·single~, two-, three-, and four-family units; 
Option 2 invoives · the financing, by ju.st gas·· utilities, of ceiling. insul.a- · 
tion,' automatic thermostat· controls, and furnace modifications. in ·single-
family uni•ts. 

Expected energy savings in 1980 for Option 1 are 0.5 trillion Btu or 
$1. 25 million; for Option 2, projected savings a:r~ 1.1 trillion Btu, o; 
$2.75 million.· A summary comparison of the two options is presented in 

· Table 1, and they are· discussed ·separately pelow.· 

TABLE 1: COMPARISON OF UTILITY FINANCING OPTIONS 

Utility fipancing 

Sector affected 
Customer categories 

Conservation devices 

Number of units affected 
Expected energy savings 
Inves~nt required 

1 Total program cost 

PROGRAM MEASURE 

. 9Ption 1 

electric and·gas 

residential 
owners of single-, 
two-, three-, four-
family units 

ceiling insulation 

54,718 

·o.5 X 1012 Btu 
$21. 3 million 
$25~0 million 

OPTION 1 

Option 2 

gas 
residential 
single-family 
homeowners 

ceiling insulation; 
automatic thermostats; 
furnace modification 
11,759 
1.1 x 1012 .Btu 

$8.1 million . 
$10. 2 million 

Under this measure, electric and gas utilities will· help finance tne 
installation of ceiling insulation in residential units •. A precedent for 
this type of' financing by utilitie~ ·was established 'i..n 1973 in Michigan when 
the Michigan Public Service Commission (PSC) ruled that public utility activ-
ities for the purpose of .promoting and supplying residential insulation was 
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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-in$ulation 
investments. ·The Department of the Public Advocate petitioned the-PUC to 
adopt regulations, requiring the "s~ate's.privately or investor~o"?Iled naturc.il 
gas, aid electric utilities to provide the·cost of insulation_ for their 
residential customers upon condition that the recipient repay thC3 .cos~. 
to the utility ·in monthly installments~" In.:November 1976, · a PUC Hearing 
Examiners' Report* ·recommended that.such a program.be instituted for a 
2-year tr_ial period. To date, the PUC has not ruled Ol'} the issu~. . 

The program being considered by PUC is simi.lar to that developed. by.· 
Michigan Consolidated Gas,· except that residential· :customers using either 
natural gas electricity for space heating purposes will be eligible for 
insulation financing.** Under the program, the utility will p~ovide a loan 
for the installation of ceiling 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.-, al'l4 · four-family uni ts. In the case of 
a customer who receives electricity for general use froinor1e 'utility, 
and gas for heating from another.,· the ,customer will be e:r:icouraged to, 
contact the gas company for insulation financing. 

Energy.savings from this measure will b~ 0.5 trillion Btu in.1980. 

IMPLEMENTATION APPROACH 

'Wben·a customer indicates to a utility that he would like to ·tak~ 
. advanf'age of the Home Financing Insulation Program, his credit records 
~ill' be reviewed.· 'A utility may decide not to- provide financial assist-
ance to a customer ,who has made several late , payments during. the· precedi_ng 
billing year. On the other hand, if the credit check is favorable,. the 
company will refer the customer to a list of qualified. contractors.*** 
The contractor· selected by the homeowner wi'll provide ~n estimate- of · the· 
cost of materials and the installation.serviee. After all parties.agree 
on th~ _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 ipto the Feasibility of New Jersey 
Utilities Financing ~omeinsulation, Docket No. 767-768, November 17, 1976. 

** Michigan Consolidated Gas limited its program to residential customers 
·using ·gas: for space heating·. 

***All contractors participating in this program must be licensed by the 
'New·Jersey Department of Banking. 
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Upon satisfactory completion of. the .!\,Tork, · the homeowner will sign a 
customer acceptance··:·statement and an installment agreement with the con-
tractor, both of w}lich will be forwarded to the utility.* T?~- ut~lity will 
then pay the contractor.for his·work and require·a deposit or down payment 
(probably between 12 percent and 20 percent) from the custome.t·. . Thereafter, 
the utility company will chargE( the customer an interest ·rate of 1 percent 
per month on the unpaid balance for a maximtnn period. of 3 tears. The cus-
tomer's payments will be .added to his monthly bill. ' 

According to the Consumer Credit Bureau of the New Jersey ·oepartment 
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· charg.e of· up to 13. 5 percent. 
If the lat:ter method were chosen, in order to·become a home financing banker, 
a utility would be required to.obtain a license at a fee of $100·to $200 
per year from the Department·. of Banking~ 

Michigan Consolidated Gas Company's financirig plan. requfres a down 
payment of 20 percent and offers the customer three options for· :paying the· 
balance: 

• As part of the first bill after completion of the work (without 
interest) 

• One~third to be paid in three monthly installments included as 
part of th_e first three bills after completion of the· work 
(without interest) 

• Equal monthly installments over a period of 36 months, wi'th the 
first payment due as part of the first 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 'inter'est should· not result 
in termination of service to the cus.tomer 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 satisfac·tory fulfillment of the col')tract .. 

** N.J. Public Utility Commission, Hearing Examiners' Report and Recommenda-
tion, In the Matter of the Board's Inquiry into the Feasibil~ty of New Jersey 
Utilities Financi'ng Home Insulation, Docket No. 767-768, November 17, 1976. 
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The .New Jersey .Hearing Examiner reviewing this. case has .recomme~de.d 
that the expense.of .implementing this program be factored into the tar1ff 
charged by each utility.* · All prp :fo:rma. statements submitted to the PUC • 
by New Jersey utiliti~s would indicate ·that the costs ,_of operating• the 
program exceed the interest incolll8_received and also .that if the los$es 
that .do occur were distributed to each customer on a yearly basis, .each 
customer would-~ay less than. 50¢ per.year. 

Implementing and Administering 
.Organizations 

The State Energy Office (SEO) will .. work·wi~ 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 
.asp'=!cts of the program,· including the plan of oper~tion, the return. on , . · 
conservation ·investments, .and any increase · in cost of service · required . • 
to conduct the program. Also,· before the program can .. be implemented, the 
Department of Banking .must approve the loan arrangements spec~fied by.the· 
utilities. During implementation, PU~ ~ill work with each company to 
monitor the. effect of the m~asure on customers' electricity.and n~tural 
gas consumption .. 

Legal Mechanisms 

All of 'the utilities,· (with the exception of Publ_ic Service Electric 
and Gas), have argued that PUC does not have the jurisdiction to mandate 
a financing program. In a 1975 ·order, the PUC Board a~serted tha.t it did 
have jurisdictio~, stating: 

"In this time of energy scarcity, the Board fully recognizes 
the need to protect our remaining supplies.of energyg Regulations 
pertaining to the financing of insulation may ~e 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 re~idential insuiation." 

The issue has not yet been resolved. Legislative approval of tnis 
measure. may be required before the utilities agre~. to comply with the 
program. 

Implementation Plan 
and Schedule 

Before the installation work cari be initiated, the following steps 
must take place (see Exhibit F-·6 for the implementation sche.dule) ·=· 

* 

• PUC must approve the Head.ng Examiners I recommendation tha't 
the-measure be adopted 

Hearing Examiner, Thomas Fe Portelli, Esq. 
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Financing of Conservation Investments by Utilities 
Implementation Schedule 

Task 

PUC approval obtained (or legislative 
process initiated, if necessary) 

PUC and utilities agree upon measures 

Other aytmcy approvals 

Contrdctors chosen ,md licensed 

Legislative authorization obtained, if 
necessary 

Utility reorganiLation to manage program 

Adv~rtising ca_mpaign 

Proqr~m: commt!nces 

Ut,lrty monitoring 

. PUC monitoring 

Calendar Months 
1 June 19.11 .: 

---
1 Jan 1978 _1 Jan 1979 

--------------------------------,-.--------,,-----------------~------------------



• Details.of ~e measure must be finalized and agreed upon by PUC 
and the utiii ties · 

• Approvals of the provisions must be obtained from oth~r appropriate 
agencies (e~g., St~te Department of Banking) and legislation enacted 
if necessary· 

• Contractors must be screened and licenced by the Department.of 
Banking 

• An advertising.campaign must.be co~ucted to publicize ·the 
availability of financing for i_nsulation in residence~ · .. 

• Utilities ·must appoint persons in appropriate offices ·to supervise 
the program .. (Michigan.·Consolidated Gas,. for example, hand_les its 
program through customer service and credit departments, as well 
as an Energy Conservation Coordinator's Office). ·· 

Monitoring -System 
:,~; 

The utiliti.es will m~iitor the impact of this measure on 
gas and electricity consumption'.through periodic meter checks 
surveys. The ·Puc wil'.l use~··the idata gathered by the utilities 
the effect of th; meJ;ure.·'. ., · · 

EXPECTED ENERGY SAVINGS 

customers' 
and customer 
to ev~luate. 

The energy savings from this · me~sur/i;will ': be in addition to th0,se 
realized as a result of the measure enti t-ied "Cert.ffication of The~i 
Efficiency in E;xisti~g Housing" (see p. C_:l). In that m~~sure,_ it is antic-
ipated that approximately 543,000 housing units (single-, two-, three-, and 
four-family 1,1nits). in New J_ersey will install ceiling ·insulation _by mid-1980, 
resulting in.energy ~avings of 5.9 trillion Btu .. However,· if f:i:,nancial 
assistance were offered, it is likely that additional homeowners will 
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 requi~ed to offer .financial assistance to 
customers for insulation investments (see.Table 2). 

COSTS OF' THE MEASURE 

Costs to Implementing· and 
Administering Organizations 

To impleme:Qt the insulation financing measure, PUC and SEO will 
utilize existing staff. Therefo~e, there will be no costs to the public 
sector. 
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TABLE 2: OPTION 1 - ENERGY SAVINGS FROM UTILITY.FINANCING 
OF INSUIATION FOR RESIDENCES 

No. of ·Additional . Total. Percent Total 
Units Eli.:. Units Heatinq Savings I;:nerqy 
gible ·for That. Will 0emand· From savlngs 

Type of Unit 
Single-faailyt 
unattached 

Insulation• -Removal:s Insulate•• · · uo12 Btu) insulation• . uo12 Btul · 

Single-family r' 
attached 

2·units 

J-4 units 

Total 

329,285 

_60~995 } 

30,193 

. 122,600 . 

543,,073 

55,081 

163,790 ___ , 
218,971 

13,770 ·2.8 6.6 0.2_· 

40,949 5.9 4.5 0.3 

54,719 8.7 o.s 
• Data derived from measure entitled. "Certification of The.t'.ffl~l Efficiency in Existing 
Housing" 

· •• Repr'!sents 2S't of removals. 
/ I 

Cost to the Private Sector 

The program will not begin, until the ·first· months of 1978 ,· thus "there · 
will be no co·~ts ~ncurred · by the private, ·sector· during 1977 · However, when 
the .program becomes ac~ive, utilities and homeowners will .. have a ·1number of. 
additional expenses. 

~ichigan Consolidated Gas Company·has indicated that the majority 
of-it~ customer contracts have·been handled through the mail in order to 
el.iminate the need for additional personnel to answer phone inquiries. -
Therefore, i~ is estimated that each New J~rsey utility will hire.Uie 
minimum number of new employees to manage th~ financing program,· as follows: 

• Customer service -- one· person· ($10,000) 

· • Ener,gy· Conservation Coordinator's Office one ad~inistrative 
.: .. assistant. ($15,000)· and ,two· consultants 'for ·on~site visits 

( $20_, ooo each) 

• Market service - one consultant ( $20 ,·ooo) .. 

Thus·, each. utility· will hire ·five new employees with $alaries totaling 
$85,000 in· late 1977 to be prepared ··for program imple~entation in early 1978. 

•Existing company personnel are expected to assume other task~ (e.g.,.billing) 
associated with the program . 

. The. ,cost ~f- installing insulation is expected to average $3.25 . (1979 
dollars) per homeowner~ New Jersey homeowners· taki_ng - advantage , of ut;i.li ty 
financing· will pay a total of $21. 3 million' to ·insulate their. dwellings. 
Additional costs will accrue as 'i:hterest is paid: -however,.thfs amount will 
depend upon the.e~tent of down payment required. Total private sector costs 
·for 1978-1980 will be $24,970,009 (see Table 3) .. 
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. TABLE 3: OPTION 1 - PRIVATE ·sECTOR COSTS FROM UTILITY FINANCING OF 
INSULATION FOR RES'IDENCE~ ·, 

Type·of Cost~ 

Personn~l for seven 
major'.utilities 

Fringe benefits 
(. 21 x person~el), 
Travel* 

·-
Eq~ipment purchased 
by homeowners 

Other** 

Subtotal 

Indirect Charges 
(.35 x personnel) 

TOTAL 

* At $.14/mile. 

Costs by Calendar Year 

1978 1979 1980 

s ·. ·s9s,ooo. s 595,ooo :$ 595,ooo 

124,950 1~4,950 124,950 
2,940 2,940 2,940 

7;115,000 

. 831,580 

7 ,·115,000 '7,115,000 

TOTAL 

$-1,785,000 

374,850 
8,820 

21,345,000 

831,580 

8,537,890 7,837,89'0 7,,837,890 24.,213,,670 

208,250 208,250 208i250 624,7~0 

$8,877,720 $8,046,140 $8';046,140 $24,970,000 

** 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 a100unt of depletable resources 
(e.g., natural gas, oil, coal) will be used to provide energy tc;:> the·same 
number of cµstomers. Thus, the _environmental problems associated with the 
development _and proqessing of. additional energy resources (e.g., air and 
water pollution) wiil be reduced. 

Local 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 unskilled ~erso·ns. 

• With the exception of Elizabethtown Gas, all of the major utilities 1 

opposed the implementation of an insulation financing program at PUC hear-
ings. The utilities submitted prepared testimony to that effect, and 
included lette·rs from banks in New Jers~y indicating. that they would be 
wi~ling to make home improvement. 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 
furnace 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 u~ilities would increase the·avail-
abili ty of _natural gas, reduce J:"esidential gas bills, and enable· ·high-
priority customers to obtain gas at a cost that would.be competitive with 
fuel oil and lower than electricity. 

Projected·energy savings from this measure are 1.1 ·trillion Btu. 

IMPLEMENTATION APPROACH 

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-effiqient 
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: 

• 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 exampl·e), a sub-
stantial number of homeowners are.likely to take advantage of. 
the opportunity offered by this measure. 

• Installing an automatic thermostat. Energy consumption. could be 
reduced if residential users were able to install day;....night. 
thermostats that automa_tically, reduce temperatures by . 56 - 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 ~estrictor, and/or electronic ignition · 
·de'vice 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. 
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Implementing and Administering 
Organizations 

The. State En~rgy Office. (SEO) will work with PUC a11d the ~tili.ties 
·to develop and_ finalize: the details of this measure.) Before the· measure 
can- be iJnplemented, .the PUC must approve all. aspects of the program·, . · 
including the plan· of operation, the service contract between the. _util·-
ity _and implementing._ organization, ,,and. ,a method. for rec~ver-ing payments 
through·: :r~tes impo~ed -~n customers. I)µring the implementatio~. phase, 
the PUC .will work. with each company. to monitor the effect of._ the measure .. 

:on customer$' natural gas consumption. 

Two approaches are being considered for the implementation of the 
measure;. Under _thefi'rst ~iternative, a gas utility.would arrange·for 
contractors to install. the· equipment. •Under the second alternative, th_e 
utility would establish a wholly-owned subsidiary to_supervise the installa-
tion·of conservation devices. Independent contractors-would install the: 
equipment under contract to ·the subsidiary, and t:he utility would make 
regular . payments to th~· subsidiary tp _ :cover ex:penses. associated ·with· the 
conservation activities. · Under either _option,· th~ utility would include -
these pc(lyments in- its r~tes through a purchased-gas adjustme·nt clause or · 
through periodic rate adjustments. 

The conservation subsidiary could'pres~bly arrange for debt financing, 
with payments ensll:red by a cost-of-service contract. In financing· the sub-:. · 
sidiary,. the utility would ·also presumably not be r·estricted by the ·provis-
ions of its bond indenture. Rosenberg•~ analysis ass1lltles a 75 to 25 debt 
equity ratio, a deb~ life of.15 years ·with straight-line.depreciatio~, a 
debt r~te' .'of 9~ 5 ,· percent, 'and, an alicw,ed 17 _ percent afte-r~_tax return on 
equity •• I 

;Legal Mechanisms 
- . I; . -

- ,The New Jersey ~t~tutory Authority (NJSA 48: 2~23) grants the PUC 
11, . ' , ' ; .' , 

~e power[ to requi;re "any public utility to furnish, sage, ~dequate:, · and 
-proper service, includ~ng furnishing ~nd performance of service in ·a manner 
that_ tend_s_· to conserve and preserv:e the· quality of the environment .... and_ 
to maintain. its property a·nd equipmen.t in such· condition as · t~ e·nable it 
to do so;.-"** Thus, the PUC ~laims that· it could legally impose this man-· 
datory.._ measure on' the four natural, gas .utiiities in New· Jersey~ However, 
legislative· approval may ·be requir~d · before ,the me~sure _·can be ~dopted. 

* William· G·. · Rosenberg, "Conservation Investments by Gas Utilities as. a -
Gas Supplies Option," Public Utilities ·Fortnightly,, January _2d, 1977. · 

** U.S. Federal Energy.Administration, Memorandum: Legal and Regulatory 
Ana:lysis o-f 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 
uriits, whether or-not they choose to have improvements financed and. 
installed by the ·utility. The issue of unlawful discrimination has been 
raised regarding those c_ustomers whose homes are not adequately in~ula~ed 
and those who do not choose to accept the utility's offer of fina.ncial. 
assistance. Previous.cases before the New Jersey PUC have established 
the p~ecedent for allowing promotion activities (e.g., credit incentives 
for conservatio~ actions) to be conducted by a utility, 'provided that 
the option is available to.all customers ;n a residential rate class and 
that ~my resulting benefits (e.g., lower unit costs in the long-term) 
accrue to all such custODlers. Nevertheless, th~ issue of rates. for 
residential customers may be difficult to resolve. 

'Implementation Plan 
. and 'Schedule 

Five to lQ years will p~qbably·be required to achieve the- goal of 
providing financial assi~tance, as necessary-, to 100 percent o~ each 
utility's existing single-lfamily customers.· The ·:i:-mplementation schedule 
could be affected by factors such'as the size of a-utility's service area, 
the availability of adequate supplies of equipment, a~d the thermal 
efficiency o~ existing s~ngle-family_ ~omes. · 

Before the installation work can be initiated, ~he following steps __ ; 
must take place (see Exhibit F-6 for· the . implementation schedule)._: 

• The PUC must approve the Hearing Exa;tniners '·. 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 utility must choose contractors to perform the installation 
work 

• An advertising campaign should be conducted to publicize the 
availability of financial assistance for conservation ~ctivities. 

Monitoring System 

The utilities will monitor the impact of this measure on customers' 
gas consumption through periodic meter ~hecks and customer surveys. The 
PUC wiil use the data gathered by the utilities to evaluate the effect of· 
the measure. 
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Related Measures 

The utility firian~ing program would be dependent upon the. impleme.nta·-
tion of .two- other· measures as part of a state energy· conservatipri plan:· 
(1) Certificatio~.:_of Thermal _Efficieric.y·. in· Existing "ousi,ng, ~nd '(2) 
Replacement of Gas · Pilot Lights. 

EXPECTED ENERGY SAVINGS 

. The availa~~lity of financing frooi gas. utilities ior. energy-efficient 
equipment ·in ·single-family residential dweliings is expected~~ add to the 
1980 energy savings.projected for the two other_measures cited above. 

Certification of Thermal Efficiency 
in Existing Housing .. 

In· the analysis conducted as part of the certification program, ?!flft·· _: 
it ~as -determined that 390,280 single-family (unattached and attach,ed) 
re~idences would be affected by the requirement tl)at energy~ef f ic,ient 
modifications be mad~ prior to.inspection am/or sale. Assuming that 
39 percent of these residences use gas for space heating, is2, 2·09 home-
-owners using gas for heating would be likely to implement the specified 
improvements for certification.* It is estimated _that 25 percent of the 
customers with gas heating uni ts categorized as "removals" •. (e.g. , not 
expected to make modifications .. by mid-1980) will be likely to consider 
the· availability.of.financi:al assistance a sufficient incentive to effect 
improvements iri their homes ·by_mid-1980. Therefore, 11,759 homeowners. 
would save a.-total of 0.3 trillion Btu (see Table 4). 

TABLE 4: OPTION 2·-- ENERGY SAVINGS F;ROM UTILITY FINANCING 
t OF CONSERVATION .INVESTMENTS IN SINGLE-FAMILY HOMES 

No. of No. of Units 
Gas-Heated That Will . Total Percent Total 
Units for Take i\(Jvan- Heating Saving1=1 Energy 
Certification tage of Denand From S,:?vings 

Type of Unit Measure Removals Financin2 (1012 Btu) Investments (10 12 Btu) 

Single-family: 
unattached 128,421 21,482 5,371 1.1 , 16.0 .2 

Single-familys 
attached 2,.3, 788 25,551 6,388 -.:.2. 14.l .:.l 
Total 152,209 47,033 11,759 2.0 • 3 

* For this case, we have·assumed that the percentage·of homes currently 
heated by natural gas (39 percent) will not change~ In light of the 
current gas shortage, it is unlikely that many more homeowners will opt 
to use gas for~ space heating,. 
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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 ·aut·omatic (electric) 
ignition devices. Under the ~easure, -1:tl~ -g~s utilities are responsible 
for arranging,- before January ·1990, tbe i~-stailation of these device_s in 
40 percent of the gas __ fu:rnac.es oper_ating as of January -1, 1978: Another . 
SO percent of these gas furnaces will be fitted with electric ignition 
devices by January 1, _ 1981. In addition, all gas furnaces purchas·ed or 
install,ed after Decemb~r 31, 1977. ,. will be, r:equired' to have automatic·· 
intermittent·ignition systems •. 

If the utility is, alsq required to provide 'financial assistanc.e to · 
customers to improve gas furnace efficiency, it is assumed that an addi_-
tional 15 percent savings, or. q.a. trillion, Btu, could be realized. Thus.;' 
total-projected energy savings resuiting from the requirement that gas 
utilities offer financial assistance to single-family homeowners for. the, · 
installation of conservation de~ices is_. estimated to be l~l tril;tio:n:·_Btu. ' .. 

cos·Ts OF THE MEASURE 

Co~ts to Implementing and. 
Administering Organizations 

The PUC will be able to us~. ex~sting -staff ·to implement th1s ·measure·._.-· 
Accordingly~- no public sector costs will be di~ect~y associated with the 
progr~.-

Cost'to the Private Sector_ 

The private sector costs for the utilities will be approximately. 
57 percent of those calculated for_ Option !·because' only four of the s~ven 
utilities will be involved in this measure., Thus, the four will hire ne~ 
employees with salaries totalling $339,150 annually (1978-1980) to imple-
ment the program. 

The cost o~ materials ·and instailation per hopieowner, in.·1979 doliar~,* 
will. be·:· $325 for insulation; .$110 foX', thermostat installation; and- $140 'to 
instail at ·iea.st two ·of .three f\lrn~ce· devices -~ _orifice ~estr,ictbr; ·ele~tric. 
ignition· system~ or·_ flue ;-estiictor. ** .. Assµming an ._average cost of, $57 5 .· 

· per home and 100 ·perc·ent saturation of single-family gas-heated homes in, 
New Jersey that could use. financing of energy-saving equipment, the total 
investment 'would be $8 ~l milliqn. .To1;:al .. Private sector costs for 1978-1980 
will .be $10·~·179,653· (~~e Tabl~ 5).,. . . ... . . , ' , .. 

-----------.--,.,..---------------•,. ,1·, •,:,, . 

* . Because:, actual installation of th~s·e ,·aevibe's_ will ,occ;ur petwe.~'rt. 1978 and 
1980, .1979,,dollars 'have beerf used. 

** Thes~ cost· _estimates· are based: .on W;illiam:_·Ros.enberg! s case study analys~s 
of the J,otential implementation of such a program by PSE&G. , ICF Incorporated, 
Preliminary Analysis-Conservation Investments as a Gas Utility Supply Option, 
December 1976. 
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T~LE 5: OPTION 2 - PRIVATE SECTOR COSTS FROM UTILITY FINANCING. OF 
CONSERVATION INVESTMENTS 

. · Type of co·sts·. · 

Personnel for gas 
utilities 

. Fringe benefits 
(.21.x·personnel) 

TJ;avel* 

Equipment purch:ased 
by homeowners 

Other** 

Subtotal 

Indirect Charges 
(.35.x personnel) 

TOTAL 

* At $~14/mil~. 

Costs by. calendar Yeax-

1978 1979 

. $, 339,150 $· 339_al_50 

71,222 71,222 

1,·67"6 1,676 

2,705,000 ·2,705,000 

472,400 /. --
3,516,048 ··3,117 ,048 

118,703 118~703. 

$3,708,151 $3,235,751 

1980 

$ -339,15.0 

:11,·222 

l,676 

2,705,000 

--
. ·3, 117,048 

118,703 

$3,235,751 

** Advertisi~g and personnel training for ~978 o~y. 

ENVIRONMENTAL, ECONOMIC, AND POLITICAL IMPAC'J'S 

·: . . • • 1 $1,017,450 

213,-666 

5,028 

e,·115,000 

472,400 

· 9,750,114 

356,109 

$10,179,653 

Cer.tain environmental benefits will result· if. this measure is included 
_in N~w Jersey's state energy conservation program. · A reduction in gas_ con-
sumption woul~ alleviate some of the pressure to produce·additional natural 
gas ·supplies and thus ·reduce potential environmental side _effects that could 
be harmful. · 

Local economic benefits will accrue as a result of employment opportu-
.• ··nities associated with the manufacture and ·installation of conservation 

equipment. This could be particul~rly 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 implementation of this program measure at 
a national level could result in 7 2, 200 man-years of additional employmen·t 
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 req~est 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. e.onservation~related investments.· It is ·possible _that 
the ga·s utilities in New Jersey would appeal a PUC order to provide financ-
ing to customers. 
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APPENDIX G 

NEW JERSEY ENERGY OONSERVATION PLAN 
GENERAL MEASURE 

I . 





. \ 

ENERGY-EFFICIENT PROCUREMENT PRACTICES 

PROGRAM.MEASURE 

The Division.of Purchase and Property of the Depar.tment·of the Treasury 
. (DT) is the. centralized procurement.· body for most state· agenc:ies·. * The 
department makes available to ·state agencies· opEm·-ended contracts with 
selected vendors for purchases of equipment .and·supplies. Contracts are 
awarded-on· the basis of competitive· bidding~ In addition,. any item r.equired 
for agency use that will cost $2,500 or more· mtist be operi·to public bidding. 
All contracts entered into l:>y · the . state are also availab:le to local purchas--
ing units: (e~g., municipalities, school districts,' C!=)unties) under the New 
Jersey Local Public.Contract La.w •. 

This measure will est~lish procurement practices that will ·reduce, the 
amount. of energy required fo.r equipment, buildings, anq materials used by 
the state and local governments .in New Jersey. ·To accomplish ·this, DT will 
set mandatory minimum operating efficiency stan_dards for many -·vehicles, 
appliances, and buildings procured by state agencies and·establish guide-
lines for the purchase of energy-efficient materials (e.g., paper that 
requires less energy to produce and transport) • In addi_tion, DT will 
assemble energy-wise and cost-effective guidelines .for the purchase, use, 
and maintenance of equipment, buildings, and materials.· Local governments 
will be· encouraged to conform to state procurement criteria.· 

( 

Total energy savings from this measure will be .35 trillion Btu, or 
$87s;o·oo, in' 1980. Over 70 percent of.the·savings will comefroin·energy_. 
efficient procurement criteria for buildings. 

IMPLEMENTATION APPROACH 

Detailed Provisions 

DT, assisted by the State·E,:nergy Office (SEO), will adopt-procurement 
criteria designed to reduce energy consumption to the maximum extent that · 
is cost-effective. Specifically, DT will write open term pr(?CUfement con-
tracts only for: ' 

• Automobiles and trucks that meet minimum m~leage standards. 
Different standards wili be set for· various vehicle categories 
determined by ·expected.use (e.g., inner ·city·versus highway 

\.. 

* Exceptions are the state Division of Buil~iri~s and Construction (which. 
is in charge of purchases associated•witp the leasing and c9nstruction 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. 
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driving)· and·_ yehic;e type· (e~g-., station ·wa_go~ .versus 
two-door sedansl. . EPA' s -mil~age ratings will. be used to 
assess vehicle efficie~cies w.-ierever possible.~ 

• Selected appliances th.at exceed minimum energy-efficiency·., 
ratings (EERs). These appiia-nces. include air conditioners;· 
photocop_iers,. refrigerators/freezers, water heaters, dish- ·. 
washers_, · clothes dryers, clQth~s , washers, television s.ets, · 

· ranges and ovens,· -humidifiers and dehumidifier_s,. and. electric 
typewrit~rs. Soon, FEA will be i.ssuing efficiency ,targets 
for.most- of these appliances. DT'will use.these targ~ts .to 

. set minimum efficiencies. The minimum.-appliance·efficienqy· 
alie>wed in procurement .ccmtracts will, _in general·,_- be at 

- .least 20 ·percent higher than·· that of the average equipm~nt.-. 
on the market.: 

· • _Existing buildings purchased. or leas~ by the ·state govern-
ment that exceed minimum -.energy-efficiency standards. . These · ·, . 

, · standai:ds --wi~l include· requirements for. tllerinal and lighting 
·ef fi:ciend.es •. · .ASHRAE cj°uidelines ·for . ~isti~g buildings will .. 

· :_·,:.·probably be- adopted as state procurement criteria. . 1· 

• .. ·Energy-intensive_ .,materials tnat consume the least amqunt. of 
energy ,amng_ the co'st~effective options ·available. For exampl~,. 
recycled· paper may b~ purchased rather than. new- paper -if ,it.· 

. requires less energy to produce. -

·Each bidder for· st!:ite procurement contracts will be required to supply 
adequate energy~related info:rmation ·to detei:mine 'if his equipment, __ bu;i.lding, 

. or material meets minimum,energy efficiency criteria. · · 

· In addition to settiµg minimum energy-efficiency criteria, DT will 
provide guidelines fo~ the purchase, use, and mainte~ce of each ·affected, 
procurement item. ·The objective of the guidelines will be to-assist the 
government purchaser in procuring the most energy-:efficie~t; product, given 
the range of acceptable items covered by the state contracts. For example, 
the air·-conditioning ·guidelines would_ indicate appropriate unit capacity 
for v:~rious : cooling areas. · · 

I 
( ' 

Implementing and Administering 
Organizations 

.DT, assisted by SEO, wil:1 implement and administer this_ program. DT 
will use _federal energy efficiency targets, testing prqcedures,-and purchase, 
use,·and maintenance gu~delines wherever possible. 



Legal .Mechanisms 

All leg~l mechanisms needed to implement the measu:t:e are in effect. OT 
has the authority to establish. procurement·criteria. All state contracts 
that reflect procurement criteria· are ayailable. to.,local purchasing units. 
A special bill is currently before.the New lersey legislature ~o incorporate 
energy-efficiency standards for buildings into the leasing:and purchasing 
considei'.ations of the state Division of Buildings and. Cons·truction·. . .;, 

Implementation.Plan and Schedule 

OT and SEO.will identify procurement items for which ene~gy-~fficient 
practices are both desirable and practical •. These ·target·items will be 
divided in~o three groups according to their potential for energy savings 
and the availability of information:needed to set standards and guidelines 
for purchase, use, and maintenance of the. items·. . OT will · institute energy 
efficient practices for· the . f;i.rst ·'group·. by January i 978, the . second group 
by July 1978, and the third group by January 1, 1979 · (see Tabl~ 1). 

Table 1: Items Subject to Energy-Eff~cient Pro.curement Practices 

Impleme~tation 
by 1/1/78 

Appliances 

Air Conditioners 

Vehicles 

Passenger 

Truck 

Buildings 

Leased 

Owned 

'Implementation 
by 7/1/78 

Appliances 

Refrigerators/· 
· Freezers 

Water Heaters. 

Dishwashers 

Clothes Drye·rs 

Clothes Washers 

Ranges & ovens 

Humi_difiers/ 
Dehumidifiers 

Implementation 
by. 1/1/79 

Appliances· 

Photod>pier-~ 

Television Sets 

Electric Typewriters 

M~terials 

Paper 

Road-~edding 

OT will .hire and train two_ staff persons who will be responsible for 
ins ti tu ting the new procurement practices. These .· persons will. oversee the 
preparation 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-efficient selection, use and -maintenance 
of purchased items. 
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DT will prepare contracts only for procurement items that• ~eet'. ·el'.l~·rgy-
eff iciency criteria. In setting criteria, OT will rely heavily on life-
cycle cos-ts·,: ener~ effici~hcy targets:,· testing· proce.ch.1res'/ and· o~er·· 
informatl'on· developed -by federal. agencies,· such as FEA, · a·nd·; trade: ·associa\~ 

· tions, · sh.ch as the Air Conditionin·g and ·,Refrigeration· Institute·. Onc·e,' · ·· 
criteria: are,, established, . QT1 will notify. bidders of required information,. 
procedures; 'and· forms. , -'The. information· required will include· energy,· .con- · 
sumption and life.;.cycle cost-· data~· -·once bids are ·,·received, they will• be· 
reviewed and the·appropriate contracts will be prepared. 

( 

To assist government procurers, DT wi11•·a1so prepare information p~ckages 
for each of the target procurement items.' . These: packages· w·ill be sent to 
all state· and local procur·ers .. · A letter encouraging energy-efficient ·. · 
purchasing practices and the use of state contracts will ·be enclosed. '. A .. 
copy of the letter· will.· be sent to the- head of each local. and state;. agenc:y'. 
(See Exhibit •G:..1 ·for the· implementatio~ tasks, ··respons_ibi"lities, arid ·s·ched-
ule for- ener<Ji-eff~:cie1:1t· procurement.) ·. · ,-. " - ,_. .. · 

Monitoring System 

DT Is Di vision. of ·Purchase and P'roperty and SEO" will sample purchase<;-: 
orders to monitor the impacts of the program. 

Related Programs/Measurers 

FEA is· ·promulgating test procedures, labeling rules, and en·e:rgy;.. 
ef f icie·ncy· targets ·.for.· all ·consumer products. using more than 100 ·kWh/ye~;r. 
These appliances incl.ude 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 furnac;~s.,. ··:·. · 

The Genera·1 Services Administration (GSA) is preparing a guide' for the 
implementation of life-cycle costing for the Federal Supply Service. As 
part of this effort, GSA is developing life-cycle cos~ing techniques· ·for 
all_appliances for which FEA is developing energy-efficiency targets. 

EXPECTED ENERGY SAVI-NGs·· . · 

Energy-efficient procurement of vehicles, appliances, and buildings· 
will save 0.35 trillion Btu in 1980. Energy savings were calculated by 
multiplying: 

• The number of units purchased in 1976 times 

• The -~umber of ye~;c:s.betweei:i_.the im~leinr~t~tion date and .Jt,iiY .. ~,· 1,980* 
tim~s .. · 

• " 't • 

* Items. pu~chased in ;19~0 wi1i, _on. the, average.,. generate savings for only 
half a year. To approximate this, ·only. items purchased up ~o. July_ 'l.,: ~1980, 
are included and it is assumed that these generate a whole.year of savings. 
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Energy-Efficient Procurement Practices 
Implementation Schedule* 

Task 

Identify target procurement items 
und establish priorities (SEO/OT) 

Hire and train two staff persons for 
OT (OT/SEO) 

Notify affecwd parties, e.g .• govern- · 
ment procurers. of the progrnm;. 
solicit suggest1011s (OT) 

Establish minimum energy ,~flic.it~ncy 
criteria tor target equipment, 
buildings, materials (OT/SEO) 

Develop information requirements. 
forms. and procedures tor bidders 
(OT) 

Notify bidders and solicit bids (OT) 

nevif}W bids dllrl Jlltipare appropria1t1, 
1Jpen-e11d lt·!r111 contracts (OT) 

Assemble guidelines for purchase, 
use, ..ind rn.ti111e11Jnce of prucure-
miints (OT) 

Encourage luecll !Jovernrnent and 
slatt~ aqencies to purchase from stale 
contracts (DT) 

Distribute guidelines to government 
procurnrs (OT) 

Sarnnlt~ purcl1c.1se order to dett)rrnine 
program impact (OT/SEO) 

Calendar Months 
1 April 1977 

-----

1 Jan 1978 1 Jan 1979 1 Jan 1980 1 Jan 1981 

---- -

-- -
•Tasks are scl1t::?duled according lo tile periods when energy-efficient procurement practices are instituted tor specific groups of procurement items. These dates are J,mu .. HV 1, 1977. 
Janui.11y 1, 1978, and January l. 1979. 

m 
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. :··,· 

·• The energy consumption per unit per year without state action 
_t~es 

.. "' . . . 

,e The percent decrease in energy consumption. resulting ·from.,energy-:-
efficient procurement practice~~ 

The. energy savings calculations ·£Qr ea~h i~~m shown in Exhibit G-2. 

COSTS OF THE MEASURE 

Costs to Implementing and 
. Admini~tering Orcjanizat.ions 

Energy-efficient.procurement practices .will cost ~EO and DT $33,775 to 
implement in-1977 and:$51,195 to implement and administer in each-year there-
after. The largest ~rtion of this cost, $33,775 in 1977 and $51.~195 in each 
year_. thereafter, is for personnel. OT will require two staff to wqrk full:_ 
time 'to . devchop . energy,-.eff ic iengy. standards, assemble:_, guic;ie_lines -~ ,_,promote 
ener9y~wise procuremept, and monitor the program's impact •. SEO will need 
a staff person to war;]{ one~fourth of a man year in each year to assist DT 
(see ·_-Exhibl t G-3 for sumfuary ·bf pe:r,:sonnel requiremen_ts and costs, and 
Exhibit G-4 for a Sl..linffl,aryof total costs to implementing and administering 
agencies) . :~. ~$,. ., 

~.,:., 

·Costs to the Private Sectot 
,•;,., 

_ ·. The private sector, w~~l_ no't have any direct costs as a result. of the 
procµrement pr~gram. ·-'. ~· .. 

ENVIRONMENTAL, Stx:IAL, AND"POLITICAL IMPACTS 
:t. /( 

The procurement pr9giam will ma,~e proposed energy conservation measures 
more palatable to_the pri~~te sector by showing that the government is will-
ing _to take careful steps to reduce its own eri~rgy {hse. ' Energy-effic'.ient 
procurement practices will also demonstrate techniques that business and· 
private citizens can apply to their purchasing. 

. :~\ ' ' 

The :environmental impacts associated with this m(;!asure are positive, 
'but minimal. Reduced energy use for government vehicles, appliances, .. 
buildings, and materials will reduce_:.:air and water pollution by amounts 
that are relatively small. 

G-6 
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Calculation of Energy Savings 
from Energy-Efficient Procurement of Vehicles, Appliances, and Buildings 

Amount 
Procured Energy 
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. 1980 July 1. 1980 ( 106 Btu/unit) (percent) (109 Btu) 

Vehicles 
Passenger l,360 1/1 /78 2.5 3,400 96.0 20 65.0 
Trucks 330 1/1/7~ 2.5 825 140.0 20 23.0 
Subtotal 1,690 4~225 40 88.0. 

Appliances 
Air conditioners 360 l/1 /78 2.5 900 17.8 21 3.0. 
Photo copiers 150 1/1 /79 1.5 225 30.7 20 1.0 
Refrigerators/freezers 270 7/1/78 2.0 540 24.4 23 3.0 
Water heaters 150 7/1/78 2.0 300 · -33.0 13 1.0 

G) Dishwashers 30 7 /1 /78 2.0 60 13.6 -1~ 0.1 I 
-...J Clothes dryers 180 7/1 /78 2.0 360 55.2 15 3.0 

Clothes washers 180 7/1/78 2.0 360 2.8 15 .n.2 
Television sets 300 1 /1 /79 1.5 450 4.0 lO 0.2 
Ranges and ovens 90 7/1 /78 2.0. 180 24.1 7 0.3· 
Hurnidi fiers/dehuniidifiers 105 7/1 /78 2.0 140 9.0 21 0.3 
Electric typewriters 750 "1/1/79 1.5 1,125 0.3 10 0.03 
Subtotal 2,565 4,640 12.1 

Buildings (sq ft). 
Leased 1,200,000 1/1/78 2.5 · 3,000,000 0.275 20 165.0 
Owned 600,000 1 /1 /78 2.5 1,500,000 0.275 20 83.Q 
Subtotal· 1,880,000 4,500,000 248.0 

Total 348.0 

* l11furmat1on provided by the State Treasury. Division of Purchase and Property, except for photocopiers, television sets, and electric typewriters figures. Thest! tJre 
APA ~stirnates . 

.... All energv consumption figures except for passenger vehicles are from U.S. Federal Energy Administration, Sourcebook, Vol. 2: State Energv Conservation Program. m 
X 

1976. The passenger vehicles fiyure came from Gtmeral Service Administration. Life-Cycle Casting Workbooks, 1976. ::r 
O" 
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Energy-Efficient Procurement Practices 
Personnel Costs to Implementing and Administering Organizations 

Task· 

···• Se.tencrgy efficient procurement 
_criteria; assemble procurer guidelines; 

' 1iu)1:1i tor µrowa,11 effectiveness · · · 

Assist OT to set enemy efficient 
f)rocurement criter.ia; assemble 
procurer ~1-uidelines; monitor · 

· proqrarn effectiveness 
Set energy efficient procurement 
-criteria; assemble procurer guidelines; 
monitor program effectiveness 

- ' Assist DT to set energy efficient 
.procurement criteria; assemble-

-procurer guidelines; monitor 
pr~gram_· effectiveness 

Tot~I cost 

Year 

1977 

1977 

1978-1980 

1978-1980 

1977 
1978 
1979 
1980 

Staff Requirements 

2 staff 

1 staff 

2 staff 

1 staff 

Man-years Organization 

1.00 OT 

0.25 SEO 

2.00· OT 

0.25· SEO 

Salary_($) 

· 14,500 

· 14,500 

14,500 

.14,500 , 

Annual Cost ($) 

14,500 

3,625 

29,000 

3,625 

"18,125 
. 32,625 
32,625 
32;625 

116~000 

G> 
I 
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.Exhibit G--4 

·Energy-Efficient Procurement Practices 
Total Costs to Implementing and AdministEiing Organizations 

Costs by· Calendar Vear 

Type of Costs 1977 1979: )979 1980 Total 

Personnel 18. 125 32,625 32.625 - 32;625 1_16,000 
· Fringe benefits 3,805. 6,850 6,850 6,850 24,355 
(.21 x personnel 1 

Travel 
Equipment• 5,000 500 500 500 6,500 
Supplies** 500 200 200 - 200 1,100 
Contractual 
Construction 
Other 

Subtotal 27,430 40,175 40,175 _40,175 147,955 
Indirect Charges 6,345 11,420 11 .420 11,420 40,605 
( .35 x personnel) 

Total 33~775 51,595 · 51,595 - 51,595-- . 188,560 

• Primarily. for printing stand,mls c111cl quidPlirws. 
**Mailing costs to localitit-!S and ay,-mci,~s. · 

G-9 
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APPENDIX H 

\AORK SHEETS 

Private Sector Costs and Energy Savings, H-1-H-4 
Environmental Impacts, H-5-H-20 





. l'U:;w u~~.tiX .til'i.til't~~ CONSERVATION PLAN PRIVATE ,SECTOR COSTS AND ENERGY SAVINGS ($000) 

RESIDENTIAL AND COMMERCIAL 

Certification of thermal 
efficiency in existing 
housing 

Annual furnace inspection 

Individual metering in 
residences 

Ther-mal efficie11cy 
s~,mdards for new and 
renovated buildings 

Lighting efficiency standards 
and 7-day, day-night thermo-
s tats for public buildings 

Replacement of gas pilot 
lights 

Water conservation code 

Weatherization program 

TOTAL RESIDENTIAL AND 
COMMERCIAL SECTORS 

TYPE 

TOTAL 

Capital4 
Other 

TOTAL 

Capital 
Other 

TOTAL 

Capital 
Other 

TOTAL 

Capital 
Other 

TOTAL 

Capital 
Other 

TOTAL 

Capital 
Other 

TOTAL 

Capital 
Other 

TOTAL 

Capital 
Other 

TOTAL 

Capital 
Other 

COSTS 

"NNUAL 

1977 

0 

0 

680 

680 
0 

2,700 

2,700 
0 

0 

0 

0 

0 

3,380 

3,380 
0 

1978 

82,170 

80,550 
1,620 

38,800 

28,200 
10,600 

0 

11,000 

11,000 
0 

5,900 

5,900 
0 

26,700 

26,700 
0 

0 

0 

164,570 

152,350 
12,220 

Assumes an average energy cost of $2.50 per million Btu. 

1979 

82,170 

80,550 
1,620 

10,600 

0 
10,600 

0 

11,000 

11,000 
0 

5,800 

5,800 · 
0 

26,700 

26,700 
0 

0 

0 

136,270 

124,050 
12,220 

1980 

82,170 

80,550 
1,620 

10,600 

0 
10,600 

0 

11,000 

11,000 
0 

0 

18,600 

18,600 
0 

0 

0 

122,370 

110,150 
12,220 

After 
1980 

0 

10,600 

0 
10,600 

0 

0 

0 

0 

0 

0 

10,600 

0 
10,600 

TOTAL 

Through 
"1980 

246,510 

241,650 
4,A60 

60,000 

28,200 
31,800 

680 

6RO 
0 

35,700 

35,700 
o, 

11,700 

11,700 
0 

72,000 

72,000 
0 

0 

0 

426,590 

389,930. 
36,660 

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

3 A~sumes that energy savings in each year 1981 through 1989 will equal energy savings in· 1980. 

4 Considers only capital costs t:hrouah J1ini:> 1 QRO_ · 

Through 
1989 

246,510 

155,400 

680 

35,700 

11,700 

72,000 

0 

0 

521,990 

ENERGY SAVINGS! 

1977-1979 2 1980 

58,825 45,250 

50,050 Jfi,500 

163 125 

34,775 26,750 

105,300 81,000 

. 22,237 17,125 

9,750 7,500 

650 500 

281,775 216,750 

.TQtal 
1977-1989 3 

511,325 

435,050 

1,413 

302,275 

915,300 

193,487 

84,750 

.s,r,so 

2,'149,275 
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INDUSTRIAL 

Improving boiler efficiency 

Waste 
,. 

Tank fuel evaporation 
limits 

TOTAL INDUSTRIAI, SECTOR 
' '. 

/ 

TRANSPORTATION 

.Right turn on red 
' 

' 

Enforcement of 55 mph 
speed limit 

J .. ... 

Expanded inspection 
procedure for a~1to 
emissions· 

Pro.motion of carpools 
and. vanpools. '. 

-

' 

.. 

,. 

COS'l'S 

ANNUJ\~ 

TYPE 1977 1978 
•,• 

TOTAL 0 4,670 

Capital 3,623 
Other 1,047 .. 

TOTAL· 0 0 
: 

Capital 
Otl:ter 

TOTAL 0 0 

Capital 
·, 

Other 

TOTAL 0 4,670 

Capital 3,623 
Other 1,047. 

.. 

TOTAL 0 .. 0 

Capital 
Other 

TOTAL 0 0 

·.Capital 
Other 

\ 

TOT.At 10,900 11,800 · 

Capital 0 .0 ·, 
Other lO,900 11,800 

TOTAL 

Capital 
Other 

ENERGY SAVINGS 

TOTAL 

After Through Through Total 
1979 '1980 1980 1980 1989 1977-1979 1980 1977-1989 

3,462 3,462 1,047 U,594 21,017 73,775 56,750 641,275 

2,415 . 2,415 0 8,453 
1,047 1,047 1,047 3,141 

0 0 0 0 0 2,600 2,000 22,600 

0 0 0 0 0 27,950 21,500 242,950 

-

3,462. 3,462 1,047 11 51J4 21,017 104, j25 .80,250 906,825 

2,415 2,415 0 8,453 
1,047 1,047 1,047 3,141 

.ti-

0 0 0 0 0. 1,950 1,500 16,950-

0 0 0· 0 0 6,500 /5,000 56, soo., ' 
,. 

,. 

12, 700 ,; 13,600 13,600 49,400 171,400 10,075 . 7.,,750 87,~75 

0 0 0 0 -
12,700 13,600 13,600 49,009 . 

Hot Estimated 21,125 16,2'.30 lAJ,625 
.. ,. 

-
I:. ·,· 

' 
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TRANSPORTATION (continued) 

Promotion of public 
transit 

Bus Replacement program 

; 

use of 1rag reduction 
devices on trucks 

'1'9TAL T~NSPORTATION 

.. 

UTILITIES 

Current and proposed 
conservation measures 
by utilities 

,, : 

Fi'nancirig of conservation 
investments by utilities: 
option l 

Financing of conservation 
investments by utilities: 
option 2 

TOTAL UTILITY SECTOR 
(Assuming financing 
option 1) 

TOTAL UTILITY_ SECTOR 
(Assuming financing 
option 2) 

TYPE 

TOTAL 

capital 
Other 

TOTAL-

Capital 
Other 

TOTAL' 

Capital 
Other 

,-oTAL 

Capital 
Other 

.. 

TOTAL 

Capital 
other 

TOTAL 
. Capital 

Other 

TOTAL 

Capj,tal 
Other 

TOTAL 
Capital 
Other 

TOTAL 

capital 
Other 

COSTS 

ANNUAL 

1977 1978 1979 

0 to 0 

0 0 0 -

O· 4·,000 0 

4,000 
0 

10,900 15,800 12,·100 

0 4,000 0 
10~900 11,800 12,-700 

-

0 0 0 

0 8,790 8,090 

7,115 7,115 
1,675 975 

0 3,660 3,260 

2,705 2,705 
955 555 

0 B·, 79~ 8,090 

7,115 7,115 
l,675 975 

0 3,660 3,260 

2,705 2,705 
955 555 

ENERGY SAVINGS 

TOTAL 

After Throuqh Through : .rQ~,1 
1980 .1980 1.280 1989 ,1977-1979 1980 1977-1989 

0 0 0 0 2,600 2,000. 22,600 · 

0 0 0 0 650 500 5,650 
; 

0 0 4,000 4,000 3,250 2,500 28,250 

4,000. 
0 .-

13,600 13,600 53,000 175,400 46,150 35,500 401,15Q 

0 0 4,.000 
13',t;OO lJ·,600 49,~00 

-
.. 

----.. , 

0 0 0 0 17,550 ,} l~ 500 152,550 , 

.' 

8,090 100 24,970 · 25,870 1,625 1 ,·2so 14,125 

7,115 0 21,345 
975 100 · "3,625 -~ 

3,260 0 10,180 10,-180 :' 3,575 2,·1so 31,075 

2,705 8,115' ~: 

555 . 2,065 

8,090 100 24,970 25,870 19,175 14,750 166,675 

7,115 0 21,345 
975 100 3,625 

\ 

3,260 0. 10,-180 10,180 21,125 16,250 18], 625 
-. 

2,705 8,115 
555 2,065 --



cos·rs 

ANNUAL 

GENERAL TYPE 1977 1978 1979 1980 

Energy efficient TOTAL I) 0 0 0 
procurement practices Capital 

Other 

TOTAL GENERAL TOTAL 0 0 0 0 

Capital 
Other 

TOTAL WITH llTIT.ITY 
FINANCING OP'l'ION 1 

· Unadjusted TOTAL 14,280 193,830 160,520 147,520 
Capital 3,380 167,090 133,SRO 119,680 
Other 10,900 26,740 26,940 27,840 

Adjusted 1 TOTAL 14,280 193,830 160,520 147,520 

Capital 3,380 167,090 133,580 119,680 
Other 10,900 26,740 26,940 27,840 

.. TOTAL WITII UTILITY 
FINANCING OPTION 2 

i 
Unadjusted TOTAL. 14,280 188,700 155,690 142,690 

Capital 3,JAO 162,680 129,170 115,270 
other 10,900 26,020 26,52() 27,420 

'' 

Adjusted 1 TOTAL 14,280 lA8,70fJ 155,690 142,690 
Capital 3,380 162,680 129,170 115,270 
Other 10,900 26,020 26,520, ?7,420 

c; 1 F.·nergy savinqs reduced by 20 percent to a~count for overlap between me.:isures. 
0 
C 

z z z 
C'l 

0 
() 

> 
;;I 

ENERGY SAVINGS 
TOTAl, 

After Through Through Total 
1980 1980 1989 1977-1979 -1980 1977-1989 

0 0 0 1,138 875 9,890 
- -

0 0 0 1,138 875 9,890 

25,350 516,150 744,270 452,560 348,125 3,933,810 

0 423,720 
25,350 92,430 

25,350 516,150 744,270 362,050 278,500 J,147,050 
-

0 423,720 
25,350 92,430 

25,250 501,360 728,580 454,510 34'J,625 3,950,760 

0 410;500 
25,250 90,860 -

25,250 501,360 728,500 363,6)0 279,700 3,160,610 

0 410,500 
25;250 90,860 



TALLY SHEET OF REDUCTIONS IN EMISSIONS - WATER 

Non- Biological Chemical 
Dissolved Suspended degradable Oxygen Oxygen . 

Acids Bases Solids Solids Organic;: Demand Demand 

Gasoline vehicle - - - - - - -
Diesel bus - - - - - - -
Refinery, vehicle fuel - - .19 . 36 1.13 . 36 2.19 
Space heat, 
commercial gas - - - - .l2 - - . 

Space' heat, commercial 
distillate oil - - 3.86 7.33 23.16 7.33 44.97 
Space heat, commercial 
residual oil - - 1.63 3.18 10.07 3.18 19.48 
Space heat, 
commercial, coal 0.41 10.95 2.37 - - -
Space heat, 
·residential, gas - - - - • 29 - -
Space heat, residential, 
distillate oil - - 10.75 20.43 64.78 20.43 125.26 
Elec·tric generation, gas 
turbine {gas-fired) - - - - - -· -
Electric generation, 
gas turbine {oil-fired) - - - - - - -
Electric generation, 
steam { gas-fired) - - - - - - -
Eleqtric generation, 
steam { residual oil-fired) - - - - - - -
Electric generation, 
steam {coal-fired) l59. 24 13.16 822.50 118.44 17.11 - -
TOTAL L59. 24 13.57 849.88 152.11 116.66 31. 30 191.90 



TALLY SHEET OF REDUCTIONS IN EMISSIONS - AIR 

I 
I 

I Carbon 
·, C>xides of Sulfur Hydro-. Carbon Dioxide. 

!P articulates Nitrogen Dioxide carbons Monoxide · c 103> ~idehydes 

.. 
Gasoline vehicle 914 4,393 221 2,963 31~249 1,098 -.. 

Diesel bus 70 1,996 146 196 1,212 131 32 - -: 

Ref~n.ery, -
vehicle fuel ,2 12 11 12 1 - 2 
Spa·ce heat, 
conuriercia·l gas 54 888 2 23 57 356 : 29 
Space heat, comm_ei;-ci al 
distiliate oil 553 2,345 1,326 -359 724 820 110 
Spa_c:e heat, commercial 
residual oil. 335 948 2,259 152 15 355 31 '. 

Space heat, 
commercial; coal 182 52 310 20 85 46 1 
Space heat, 
residential, gas· 136 1,876 5 58 142 .. 897 71 
Space he.at, residential, ' ... 

distillate oil 1,053 1,860 3,668 999 559· 2,285 305 
Electric generation, . ' 

/ 

gas turbine { gas-fired) - - - - . - - -
Electri.c generation, I 

gas turbine {oil-fired) 179 1,690 645 159 891 379 20 
Electric generation,_ 
steam. {gas-fired) 105 4,175 4 280 3 866 48 
Electric generation, : 

steam {residual oil-fired) · 945 11,907 17,317 1,032 90 2,643 233 
Electric generati~::m 
steam ( coal-fired) 871 4,580 5,382 111 304 1,369 9 

11,245 
TOTAL 5,399 36,722 31,296 6,634 35,332 x · ·103 tons 891 



i: 
I 
J 

Gasoline i 

Diesel bus 
Refinery, 
vehicle fuel 
Space heat, l. 

commercial gas 
Space heat, commercial 
distillate. oil 
Space heat, commercial · 
residual oil 
Space heat, 
commercial, coal 
Space heat, 
Residential, gas 
Space heat, residential, 
distillate oil 
Electric generation, 
gas turbine (gas-fired)· 
Electric generation, 
gas turbine (oil-fired)· 
Electric generation, 
steam ( gas":""fired) 
Electric generation, 
steam (residual oil..:.fired) 
Electric generation, 
steam (coal-fired) 

TOTAL 

. 

., 

: 

TALLY SHEET OF REDUCTIONS IN EMISSIONS - OTHER . 

Thennal Occupational Occupational Occupational · Solid 
Reject Death Inju_ry Man-Day Loss Waste .. . . 

. -
- . - - - .;,_ 

- - - - -
,. 

. ' - .0003 .02 1.2 23 

5.2 .001 .18 
. ' 

542.0 -
- .007 .48 ~4.1 . 463 

.-

- .003 .20 10."5 201 -

.. - .029 .50 37.8 3,565 
c 

., 

13.1 .003 .44 13~2 '- - ., .. ·-

- .019 1.34 67.2 1,·290 

- - - - -
- .004 .'26 12.8 246 

12.6 I .011 1.14 . 4.6. 9. -
·21. 1 .040 · 3. 3.9 156.1 1,492 

. 3,276.8 .999 17.37 1,266.8 18,345 

3,335.4 1.116 . · 25.50. 2,178.6 25,625 



ELECTRIC GENERATION·,· .STEAM. (RESIDUAL OIL~FIRED) 
(Environmental Impact p~r 1012 atu) 

Col. A Col. B 
Coefficient Energy, 
for Reduction 

Impact ,, .,, . ·. Reduction 
( 

WATER (TONS) 

Acids 

Bases \ 

Dissolved 'Solids, '·Mis·. 

Suspended Solids. 
\ 

Non-degradable Org. .. 

Biological Oxygen Demand 

Chemical Oxygen Demand 

AIR (TONS) 
Particulates (30.4)* 31.09. 

Oxides of Nitroqen 383.0 31 .-09 

Sulfur Dioxide (557) * 31.09. 

Hydrocarbons 33.2 31.09 

carbon Monoxide 
,. 

2.9 31.09 

Carbon ,Dioxide 85000.0 ·31.09 

Aldehydes 7.5 31.09 

OTHER 
Thermal Rejection (Btu) 

,_. 
0.8900- 31.09 

Occupational Death (Men1 I 0.0013 31.09 

Occupational Injuries (Men) · -o~ 1090 3L09 

Occupational Man-Day Loss 5.0200 31.09 

Solid Waste Tons 48.0000 31.09 

Col. C 
Resultant 
Emission_ 
Reduction 

·,.' 

945 

. 11,907 

17,317 

1,032 

90 

2,642 ;,650 

233 

27.67 

0.04 

3.39 

lCih_()7 
\ 

1-492_ 1? 

* Local utilities must be c~nsulted to ta){e ~ccoµnt of abatement factors for 
particulates and sulfur emissions. 

RESOURC-F Pl AI\IIJIIJr: .t.CCl'V"I .. TEE , .. ,,. 



ELECTRIC GENERATION., STEAM·' (COAL-FIRED) 
.. (Environmental Impact 'per 101:2 Btu) 

Impact 

WATER (TONS). 

Acids 

Bases 

Dissolved Solids, Mis. 

Suspended Solids 

Non-deqradable Orq. 

Biological Oxvqen Demand 

Chemical Oxygen Demand 

AIR (TONS) 

Particulates 

O~ides,of Nitrogen 

Sulfur. Dioxide 

Hydroc-arbons 

Carbon Monoxide 

Carbon Dioxide 

Aldehydes 

OTHER-

Thermal Rejection (Btu) 
Occupationa:1·oeath (Men) 
Occupational· ·Injuries· (Men) 

•. 
Occupational 'Man-Dav Loss· 

Solid Waste Tons 

Col.; A 
Coefficient 
for 
Reduction 

12.1 
1.0. 

;.i 6'2.5 
9.;o·· 

l.'3 

.. 

. '. (66·. 2) * 
348.0· 

(409)* 

0~4 

·23.l 

104000.0· 

0.68' 

249. 0000. 
-0. 0759 

, . · 1.3200 

96.2600 

1394.0000 

Col. B 
Energy 
Red_uction 

., 13~16 

13.16 

13.16 

13~16 

13.16 

... 

13.16 

13 .16· 

·13.16 

13.16 

·13~16· 

13 .16 -
13 .16 · 

13.16 
13 .16 · 

·13-.16 

13.16 

13.16 

. ' 

Col. C 
- Resultant 
Emission 
Reduction· 

159.2~ 

13.iE 

822. SC 

118.4~ 
17.lJ 

871 

5,382 
111 
304· 

1,368,640 

3,276.840 
.999 

.•. · 17. 370 

1 i 26·6~ 78 
·18,345.04 

* ~cal utilities must be consulted to take account of abatement factors for 
particulates and sulfur emissions. 



DIRECT· EMISSIONS FROM A.UTOMOBILE OPERATION 
(Environmental Imp~ct per. 1012 ·Btu- of Gasoline) 

· Col.- A Col. B· 
·. ,· Coefficient Energy 

I 
for· Reduction 

Impact Reduction 

WATER (TONS) 
Acids 

. ·• 

Bases ' 
Dissolved Solids, Mis. 

Suspended Solids 

Non-degradable Org. I 

Biological Oxygen Demnnd 

Chemical·oxygen Demand 
. . .. ,· 

AIR (TONS) 

Particulates 62 14.74 

Oxides of Nitrogen 298 14.74 

Suifur Dioxide 
) 

I 15 14.74 

Hydrocarbons . 201 14.74 

Ca.rbon Monoxide 2,120 14.74 

Carbon Dioxide 74,500 14.74 

Aldehydes 

OTHER 
I 

The_zmal Rejection (Btu) 

Occupational Death (Men.) 
Occupa ticmal Injuries (r-1en) 
Occupa tionai· 

.. 
Man~oay Loss 

soiid Waste Tons 

H-10 .. 

Col. C 
Resultant 
Emission 
Reduction. 

'• .. 

., 

... 

914 

4, 39:3 

221 
' . .. 

2, 9.63 

31,249 
1,098,130 _ 

'. 

''. 

RESOURCE PLANNING ASSOCIATES, INC. 



DIRECT EMISSION FROM '·DIESEL BUS .. : OPERATION 
-(Environmental, Impact· pe;r:: ·· 1012 · Btu ·of Diesel Oil) 

, f ·\. 

"' 
Col.. A· Col~ B 
Coefficient· Energy 
for Reduction 

Impact Reduction· 

WATER (TONS) 
,. 

Acids 

Bases i" 

Dissolved Solids, Mis. 

Suspended Solids· 

Non-degradable Org. 
" .. 

Biological Oxygen Demnnd ,. 

Chemical Oxygen Demand· 

AIR (TONS) 

Particulates 
,. 

·45. 7 1. S4 

Oxides of Nitrogen i, 296-.0 ,, 1..54 .,.., " .. 
Sulfur. Dioxide 94 .• 8 1.54 

Hydrocarbons. 127.0 1.54 

Carbon Monoxide .. ,787 .o 1.54 

Carbon Dioxide 85,000.0 1.54 

Aldehydes .20. 7 1.54 •' 

OTHER 

Thermal: _Rejec1:ion · (Btu) •' 

Occupational Death (Men) 

Occupational Injl,lries (Men) 

Occupational Man-Day Loss ,. 

Solid Waste Tons .. 
•'• '. 

H-11 

Col. C 
Resultant 
Emission. 
.Reduction 

·' 

, ' 

,, 

_: 7n 

1,996 

146 

''196 

1,212 

130,900 

: "32 ... 

.. .. 

., 

. ' '. 

RESOURCE PLANNING ASSOCIATES, IN 



EMISSIONS· ·FROM P~OOUCTION AND_ OIS.TRIBUTION 
OF VEHICLE FUELS 

(Enviro~mentai Imp~ct per 1012 Btu of Vehicle Fuels) 

Col. A ,. Col. B 
.. Coefficient Energy 

'. for Reduction 
ImpaGt Reductio11 

,·, 

WATER (TONS) ; 

Acids 

Bases 
, .. 

'• Dissolved Solids, Mi;s. 0.4 .47 
.. 

Suspended Solids 0.76 .47 

Non-degradable O:r:g. 2.41 .47 

Biological Oxygen Demand o. 76. .47 •,• 

.. 

Chemical Oxygen Demand 4.66 .47 '" ,1 . ' 

AIR (TONS) 
} 

Particulates 3.2 .47 
'' 

,. 

Oxides of Nitrogen 26.0 .47 
I 

Sulfur Dioxide 23.5 .47 
' .. ., 

Hydrocarbons 26.0 .47 

Carbon Monoxide .. 3.0 .47 
'., ·-

Carbon. Dioxide - -.. ,. 
Aldehydes 4.15 ~47 

., 

O'fflER 

Thermal Rejection (Btu) - -
Occupational ·Death (Men) 0.0007 .47 

Occupational Injuries (Meri) .OS .47 
,• 

Occupational Man-Day Loss. 2.5 .47 

Solid Waste Tons 48.0 .47 
... , ·-

H-12 

Col. C 
Resultant 
Eptission 
Reduction 

.-
; 

'· - ' 

.• 19. - . 

• 36-,'. 

1.13 ., 

• 36 

2.·19 .. · 

1.50 '. 

:. 1:2. 2.2 

ll. 0_5 .· 
12.22 '· 

1.41 ·, 
,. 

-
1.95 

- '· 

.0003 

.02 

1.18 

22.56 

'RESOURCE PLANNING ASSOCIATES, INC. 



SPACE HEAT~ COMMERCIAL, NATURAL GAS 
(Envirorunen tal' Impact per·. 1012 · Btu) 

'' Col •. A - CdL,B 
Coefficient Energy 
for Reduction 

-Impact_ Reduction ., ' 

I 

WATER (TONS) ,,. 

Acids -
-Base·'S -·-
Dissolved So+ids, Mis. ,' -
Suspended Solids - -
Non-degradable Orq. .02 · 5 .84 

Bioloqical Oxvqe n- Demand -
Chemical Oxygen ·Demand -
AIR (TONS) 

Particulates . , 9.25 5.84 

Oxides of Nitrogen 152.06 5.84 

Sulfur Dioxide .314 5.84 

Hydrocarbons 3.95 5.84 

carbon Monoxide 9. 72 - 5.84 

carbon Dioxide - 61,000.0 5. 84 · 

Aldehydes 4.9 5.84 

OTHER 
,, 

Thennal Rejection (Btu) .89 5.84 

Occupational Death (Men) .0002 5.84· 

Occupational Injuries (Men) .03 ... 5.84 

·Occupational Man-Dav Loss 92.8 5.84 · 

Solid Waste Tons -

H-13 

Col. C 
Resultant 

· Emission 
Reduction 

• 12 

; 

_, 
, ' 

54.02 

888. 03, 

1.83 

·23 .07 

56.76 

356,240.00 

28.62 

5.20 
.. 

.001 

: 18 

54i.95 

-

acc:ru 1Drc n1 ... .._...,..11Jr: .&.c:cnr1.6..TCC 



·SPACE HEAT, COMMERCIAL, DISTILLATE OIL 
(Environmental Impa9t p~r _io12 Btu) 

Col.: A _ Col. B 
' Coe-ff icient Energy 

for Reduction 
Impact Reduction 

WATER (TONS) 

Acids -
.. 

Bases -
Dissolved Solids, Mis. • 4. 9.65 

Suspended Solfds ·• 76 9.65 

Non-degradable 
.. 

2~4 9.65 Org. 

Biological Oxygen Demand .. ·.76 9.65 

Chemical Oxygen Demand 4.66 9.65 
, . 

AIR (TONS) 

Particulates 57.26 9.65 
' Oxides of Nitrogen 242.98 9.65 

Sulfur Dioxide 137.45 9.65 

Hvdroc!=1rbons 37.17 9.65 
Carbon Monoxide 75.0 

I Carbon Dioxide 85,000.0 
.. 

9.65 
Aldehydes 11.4 9.65 

OTHER 

Thermal Rejection (Btu) -
Occupational.Death (Men) .0007 9.65 

-· 
Occupational injuries (Men) .05 9.65 

Occupational Man-Day Loss 2.· 5 9.65 
Solid ·waste Tons -48~0 9.65 

H-14 

Col. C 
Resultant 
Emissiqn 
Reduction 

3. 86 .. 

7.33. 

23. , 

7.33 

44.9? 

553.0 
2,.345.0 

1,326.0 

359.0 

724.0 
·- ·-

820,250~0 

i10.b 

-
.007 

.. 
.48 

24.13 
463 .·20 

RESOURCE Pl.ANNING ASSOCIATES, INC. 



SPACE_HFAT, COMMERCIAL, COAL (26.2 x 106 Btu/ton) (1% Sulfur) 
(Environme~tal Impact per 1012 Btu) 

. Col. A Col. B Col. C 
Coefficient Energy Resultant 
for Reduction Emission 

Impact: Reduction Reduction 

WATER (TONS) : -
Acids -
Bases .. 99 .41 .41 

Dis·solved Solids, Mis. 26.7 .. 41 ' 10. 95 

Suspended Solids 5. 77 . .41 2.37 

Non-degradable Org .. -
Biological Oxygen Demand 

Chemical Oxygen Demand -
,. 

AIR _(TONS) I 

Particulates 443.9 .41 182 .o . 
Oxides of Nitrogen 125.8 ·• 4·1 52.0 

.. 

Sulfur Dioxide· 755.4 .41 310.0 

Hydrocarbons 48.34 .41 20.0 

Carbon Monoxide 206.1 .41 85.0 
.. .. 

Carbon Dioxide 111,000.0 .41 45,510.0 

Aldehydes 1.33 .41 1.0 
, ... ,.' 

OTHER ; 

Thermal Rejection (Btu) -
Occupational Death (Men) .07 .41 .029 

Occupational Injuries (Men) 1.22 .41 .• so 
Occupational 

... 
92.2 .41 37.80, Man-Day Loss 
·' 

Solid Waste Tons 8,696. O' .41 3,565.36 

H-15 

RESOURCE P~NNING ASSOCIATES, 



,i',:' 

SPACE.HEAT, RESIDENTIAL, NATURAL. GAS 
. (Enviro~~ntal Impact per io12 ·:atu) 

Col. A Col. 8 Col. C 
Coefficien·t Energy Resultant 
for Reduction Emis•sion 

Impact Reduction Reduction· 

WATER (TONS) , ... ' 

:Acids -
Bases . ' -
Dis-solved Solids, Mis. -
Suspended Solids - .. 

Non-degradable Oi:q • . .02 14. 7.1 ·:.·,: __ '::\'_29-":'-" 

Biological Oxygen Demand - ' "· •' ,' •I• , :~ ! . ' 

citemicai Oxygen Demand 
,. -

AIR . (TONS) 
-

Partie-Ula tes 9.24 14. 71 136.0 

Oxides· ·of, Ni~rogen 127 .5 14. 71 .. 1,876.0. 
/ 

Sulf°ur Dioxide . .,-· .31 14. 71 · 5. 0 :. 

Hydrocarbons. 3.96 14.71 ss.o 
, 

Carbon Mono~ide 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 
I .003 Occupational Death (Men) .0002 14~71 

Occupational Injuries (Men) .03 14.71 .44 

Occupational Man-Day Loss .90 14. 71 13.24 

Solid Waste Tons 
'•' --

RESOURCE PlANNING ASSOCIATES. INC. 



. ' 

. SPACE HEAT, RESIDENTIAL, DISTILLATE OIL . 
(Environmental Impact pe·r 1012- Btu) 

I. 

. \,. 

Col.. ,, ' A Col. B 
Coefficient- Energy 
for Reduction 

Irripa_c·t Rec:luction 

WATER (TONS) . ' J 

Acids· ,. -
Bases -· 
Di~·solved Solids·, Mis. .4 26~88 

Suspended Solids • 76- 26.88 

Non-degradable Org .. 2.41 26.,88 

Biological Oxygen Demand· • 76 26. 88 , 

Chemical Oxygen Demand 4.66 26.88 

AIR (TQNS) 

Particulates 39.16 26.88 

Oxides of Nitroqen 69.18 26.88 

Sulfur Dioxide 1'36.45 26.88 

Hydrocarbons 37.17 26.88 

Carbon -Monoxide '20.80' 26~88 

Carbon Dioxide 85,000.0 26.88 

Aldehydes 11.34 26. 88 · 

OTHER 

.Thermal Rejection (Btu) -
Occupational Death (Men) .0007 26.88 ·• 

Occupational Injuries (Men) 
I ·.os 26.88 

Occupational' Man-Day Loss 2.5 26.88 

Solid Waste Tons 48.0 26.88 
\ 

H-17 · 

Col. C 
Resultant 
I~m1.ssion 
Reduction : . ' 

. '' 

10.75 
20.43 

64.78 

20~43 

.. 125.26 

1,053.0 

1,860.0 

3,968.0 

999.0 

-559. 0 
2,284,800.0 

305.0 

-
.019 

1.34 

67.20 

1,290.24 



ELECTRIC GENERATION, GAS TURBINE . (OIL-FIRED) 
{Environmental Impact per 16,12 ,, Bt,u~. ' 

\' 
Col. A Col. B 
Coefficient Energy 
for Reduction 

Impact . Reduction· ', 

WATER {TO.NS) ,r.;?:. 

Acids -
Bases -
Dis·solved Solids, Mis. .. -
Suspended Solids -
Non-degradable Org. -
Biological Oxygen Demand -
Chemical Oxygen Demand - ' 

1· 

AIR {TONS) 

Particulates 35 5.12 

Oxides of Nitrogen. 330 5.12 

Sulfur Dioxide \, 126 5.12 

Hydrocarbons 31 5.12 

Carbon Monoxide 174 5.12 

Carbon Dioxide 74,000 5.12 

Aldehydes 4 5.12 

OTHER 

Thermal Reje.ction (Btu) -
Occupational Death (Men) 0.0007 5.12 

Occupational Injuries (Men·) 0."05 5.12 

Occupational Man-Day Loss 2.5 5.12 

Solid Waste Tons 48.0 5.12 

H-18· 

Col. C 
Resultant 
Emission 
Reduction 

' .. 

., ' 

.,., 

" 

,• 

179 

1,690 

645 

159 

891 

378,880 

20· 

.004 

.26 

12.80 

245.76 

RESOURCE PLANNING ASSOCIATES, INC. 



I 

SPACE·HEAT, COMMERCIAL,·RESIDUAL OIL 
{Environioontal Impact per 1012 Btu) 

Col. A Col. B 
·coefficient Energy ... for Reduction 

Impact ·, Reduction·· 
I 

WATER .(TONS) 

Acids • ' -
Bases -
Dissolved Solids, Mis. 0;.39 · 4.18 
Suspended Solids 0.76 4.18 
Non-degradable Orq. 2.41' .4:.18 
BiQlogical Oxygen Demand o. 76 - 4.18 
Chemical Oxygen Demand 4.66 4.18 

AIR (~NS). 

Particulates : 80. 06 4.-18 

Oxides of Nitrogen ·226. 9 · 4.18 

Sulfur Dioxide 540.5 4.18 

Hydrocarb_ons 36.4 4.18 

Carbon Mon.oxide 3.47 ' 4.18 

carbon Dioxide ~s,ooo.o . 4.18 

Aldehydes. 7.5 '4.:J_B 

OTHER 

Thermal Rejection ·(Btu) -
Occupational Death {Men) . 0007 . 4.18 
Occupational Injuries (Men) .049 4;18 

Occupational Man-Day Loss 2-.• 52 4.18 
Solid Waste Tons 48.02- 4.18 

Col. C 
Resultant 
Emission 
Reductiqn 

'-·\ 

1.63 

3.18 

10.07 

3.18 

19.48 

I 

355.0 
948.0 

2,259.0 

152.0 

15.0. 
355··, 300. O' 

31.0 

.003 

• 20 

10.53 

200. 72 



ELECTRIC GENERATION,· STEAM (NATURAL GAS-FIRED) 
(Envlron·mentai Impac;t ·per 1012 Btu) 

Col. A Col. ff 
Coefficient Energy 
for ·1• · Reduction 

Impact Reduction 

WATER (TONS) 

Acids J 

Bases 

Dis-solved Solids, Mis. 

Suspended Solids 
.. 

Non-degradable Org. 

Biological Oxvqen Demand i 

Chemical Oxygen Demand 

AIR "(TONS) 

Particula te·s 7.4 14.20 

Oxides of Nitrogen 294.0 14.20 

Sulfur Dioxide 0.3 14. 20 . 

Hydrocarbons 19.7 14.20 

Carbon Monoxide 0.2 14.20 

Carbon, Dioxide .61, 000. 0 14.20 

Aldehydes 3~4 ( 14.20 
' . 

OTHER 
·Thermal Rejection (Btu). 0.89 14.20 

l 

Occupational Death (Men) 0.0008 14~20 

Occupational Injuries (M~n) 0.08 J.4.20 

Occ.upa tiona·l Man-Day Loss 3.3 14.20 

Solid Waste Tons 

H-20 

Col. C 
Resultant· 
Emission 
Reduction 

.. 

; 

10.5. 0 

4,175.0. 

4.0 

280.0 

3.0 

866,200.0 

48.0 

, .. 

12.64 

.011 

1:_14 
.. 

46.86 

RESOURCE PlANNING ASSOCIATES. INC 
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"'··m '=.~ 1/,, •· ·'~.::.,••,J 
. ~&&T~,..,~ .• 1~ .. 1n •. • 

. •' .· - ·• .. 
' ' ' .. ,:· '. . . . ' ' 

~ta.tr: :"pf:, Nru1,,:filrr11rg : · 
'STATE:',:ENERGY,,,OFPICE:' 

Df::PARTME;:NX.::QF,,:pusJ .. JC.,L)Tll:-;,IT(E$, 
. BOARD Of:' •P,UBL.IC'UTIL.ITY'COMMISSl,ONERSi 

101,·coM.MERCE,sTREET. ·, · 
NEWARK, l'fEWJERSEV:;o;.102, 

:.May 4, 19o/7 

,Ms.,· ','J'anet,· :Drechsle:i-i ',' ·. 
'MSM.·':R.egi6nal: Study':i,p6uncil' .. 
·20· Nas-sau Street · 

, :. : ,:pr.±nc~ton·, .: N,, J" · era s.4 o , 
. .·>' . . . 

', ' . '•, .·' ' :,: . '-· 

Purs.uan:t to; your reques_t~ ,· ·enclosed .please fihd· 

a .CCiP:Y :: o.f: the,' N'ew. J'ersey ·,sta'te 'Energy' Conservation ' plan.' . . . . . . " . . -· : 

CR:_eg, '.·, . 
. . . ·Enc lo.s µr·~ . 

·. j '·. 

l\' 
J, 
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