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Executive Summary

New Jersey is one of the first states to
legislate  resource  efficiency into
affordable housing. This paper discusses
the two completed projects of a total of
eight that qualified for the New Jersey
Sustainable Development/Affordable
Housing Pilot Program.

PATH tailors its approach to each
project in the interest of larger, defined
goals. These approaches  vary
considerably; one project may be
designed from the ground up by PATH
whereas another may receive not much
more than publicity assistance. PATH’s
involvement in the New Jersey
Sustainable Affordable Demonstration
Project ranges from the latter,
exemplified by Newark’s West Side
Village project, to energy and green
materials consultation, specification,
sourcing assistance, and follow-up
documentation as provided for the
Springfield Village project, also in
Newark. Due to the seminal nature of
New Jersey’s program and the
commitment of the builders, both
projects are sustainable and affordable,
and, by subsidizing the demonstration of
these technologies, the New Jersey
program advanced all the goals of the
PATH initiative.

Introduction

The New Jersey Sustainable
Development/Affordable Housing
Program Pilot Initiative is unique among
PATH Demonstration Projects
undertaken thus far. The project is
comprised of multiple sites, each with a
different developer, whereas a typical
Demo has a single developer on a single

site. Immediately noteworthy about this
project is the attempt to integrate
sustainability and affordability on a large
scale; New Jersey is spending $17
million on the eight-project pilot. Rarely
does a state legislate sustainable
measures into projects to serve as
examples for affordable  housing
(defined here as for those earning
between 50% and 80% of area median
income) across the state. Further, the
motivation to incorporate resource
efficiency is internally generated through
the state program, mitigating any
perception of PATH “hawking its
wares.”

As such, this Demo offers the
opportunity to study a number of
individual projects linking sustainability
and  affordability.  New  Jersey’s
Balanced Housing program begins its
Sustainable Affordable Pilot with eight
projects: West Side Village and
Springfield Village, both in Newark, are
completed and occupied. The other sites
are located in Eastampton, Trenton,
Camden, East Orange, and Jersey City.

Profile of the units

Although PATH is involved to varying
extents in several of the Pilot’s sites,
West Side Village (WSV) and
Springfield Village are the two
completed projects at the time of this
writing. WSV comprises two parts: A
62-unit rehab of a former watch factory
on 113 North 13" Street in Newark and
66 units located at 354 Park Avenue,
also in Newark, totaling 128 very low-
income apartments: 2 efficiencies, 22
one-bedroom, 83 two-bedroom and 21
three-bedroom units.
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Springfield is composed of 25 two-story, 348 - 376 Bergen Street and 329 - 367
infill, single-family and two-family Hunterdon Street.
detached homes on one city block along
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There are three slightly different single-
family home plans: Types A and B are
1,216 sq. ft., type C is 1,255 sq. ft., and
type D is 1,237 sq. ft. Each unit of the
two-family homes is 1224 sq. ft. All the
units have a powder room on the lower
level, three bedrooms and a bathroom on
the upper level, and a front porch (see
plans).

Project Teams and Project Partners

Players on both teams are all located in
New Jersey, with the exception of
Vermont Energy Investment Corporation
and Steven Winter Associates, Inc. West
Side Village was developed by RPM
Development Group of Montclair.
Springfield Village was developed by JP
Affordable Housing of Jersey City; John
C. Inglese of Rutherford served as
architect and engineer. Partners in the

project include the New Jersey
Department of Community Affairs Green
Homes Office, the New Jersey

Sustainable Business Office, and Public
Service Electric and Gas Company
(PSE&G). Developers receive ongoing
technical assistance and logistical support
from MaGrann Associates of Mt. Laurel
and Vermont Energy Investment
Corporation of Burlington, Vermont; both
are consultants to PSE&G.

PATH-Identified Technologies

PATH-identified technologies in West
Side Village include: HVAC located
within the conditioned space, rain-screen
exterior walls, controlled ventilation,
high-efficiency refrigerators, blower door,
duct blaster, low-VOC paint, and low-
water plants, akin to Xxeriscaping.
Additional technologies not currently
listed as PATH-identified on the website

include: construction site recycling, hi-
efficiency fiberglass windows, cellulose
insulation, and extensive sealing to

mitigate infiltration.

Custom-made, fiberglass-framed, low-e windows
were installed in rehab portion of West Side
Village.

Existing walls were furred-out to provide a cavity
for the blown-in cellulose insulation.
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PATH-identified technologies in
Springfield Village include: HVAC and
duct installation within conditioned space,
fiber-cement siding, recycled-content
carpet, low-VOC paint, controlled
ventilation, high-efficiency refrigerators,
low-flow plumbing fixtures, blower door,
and duct blaster.

Path Goals
Affordability

To qualify for the program, homes in the
program  must be affordable to
homeowners earning 50% to 80% of their
area’s median income. This is possible
through $17 million from the State, $12
million in low-interest loans, and $5
million in below-market rate mortgages.
PSE&G, a partner in the program,
provides the developer $1,500 plus 42
cents per square foot for each home that
meet the program’s standards. Another
way the housing ultimately enhances
affordability is by siting near community
resources and mass transit links, reducing
reliance on the automobile.

Environmental Impact and Energy
Use

Springfield homes discourage resource

depletion by utilizing post-consumer
materials such as recycled-content
carpeting, recycled concrete backfill,

recycled-content insulation, and storage
sheds made from recycled content plastic.
Water use is reduced through low-flow
showerheads and faucet aerators and low-
maintenance grass. Siting near shopping
and transit reduces automotive pollution.

All the houses built under this program
must pre-qualify for PSE&G’s 5-Star

(Now Energy Star) program, which
generally requires homes to be at least
30% more efficient than a HERS
reference house. A number of energy-
efficient strategies are used to reach this
level, including high-efficiency boilers
and  high-SEER air  conditioning,
programmable thermostats, efficient gas
water heaters (EF=0.62 min), and shade
trees. All HVAC elements reside within
conditioned space. Air infiltration is

reduced through airtight outlets and tight
construction. Low electric consumption is
encouraged through compact fluorescent
lighting fixtures, high-efficiency exterior
lighting with light sensors, and high-
efficiency refrigerators.

it Y '
Seallng around wmdows Note sheathlng is not
interrupted by rim joist.

Durability and Maintenance Costs

The Springfield houses use Fiber cement

siding and 30-year asphalt roofing
shingles to  reduce  maintenance.
Fiberglass windows exhibit greater

structural stability through freeze-thaw
cycles and over time, increasing their
longevity and dimensional integrity as
well as the likelihood that the glazing unit
seals will continue to discourage air
infiltration.

Safety
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Springfield houses address occupant
health through attention to indoor air
quality. Low-VOC paints improve
working conditions during construction
and air quality for chemically sensitive
residents.  Controlled ventilation is
effected through outside air ventilation—
Panasonic with an Airetrak programmable
control. Insulation was added to the ducts
not so much for energy reasons as much
as for reducing condensation on duct
surfaces that might encourage mold and
mildew and their attendant health
concerns. CO sensors were installed to
guard against this dangerous combustion
gas. And siting near shopping and transit
links discourages an unhealthy, sedentary
lifestyle dependent upon the automobile.

Case Study

Pre-Construction

JP Affordable has been using the same
basic resource-efficient house design with
slight modifications for different sites.
SWA was called in to review its materials,
consider current energy strategies, and
make recommendations on how to most
economically achieve the energy and
environmental goals established by the
Green Homes Office. (These goals are
detailed in “Objectives and Goals of the
Program,” on the web at
http://www.state.nj.us/dca/dhcr/31501gho.

pdf)

JP had previously bought into the idea of
sustainability and was already
incorporating several of the technologies
SWA was recommending in the
Sustainable/Affordable Specifications
(SAS), as well as other measures. These
include storm water collection on site
(through  drywells), low-e windows,
airtight drywall, sealing and caulking

verified by blower door testing, SEER-12
air conditioners, programmable
thermostats, high efficiency furnaces,
airtight outlet boxes, efficient gas water
heaters, recycled plastic storage sheds,
owner’s manuals, and homeowner’s
seminars.

The New Jersey program requires that the
units qualify as Energy Star homes. Using
REM/Design software, SWA modeled
JP’s two-story affordable homes to
establish a baseline for performance

SWA used REM/Design software to
evaluate JP’s current strategies and gauge
various incremental energy measures.
MaGrann and Associates ran simulations
to confirm SWA'’s values, which were run
preliminarily to flag any early issues and
maximize PATH impact. Essentially,
SWA confirmed the strategy for JP, who
had built 5-Star before, and suggested
additional measures. (JP’s base case, at
25% better than a house meeting the
Model Energy Code, was already close to

Energy Star) SWA then looked
specifically  at lighting options,
distinguishing between areas

recommended for incandescent vs.
fluorescent, and suggesting a combination
with fluorescent used in high-use areas.
(10 fixtures are the maximum amount
funded by the Balanced Housing
program.) SWA sent a list of efficient
appliance recommendations. SWA revised
JP’s glazing specification to a higher
performing low-e to reduce cooling loads.
SWA suggested better air sealing methods
and sent details to JP depicting caulking
and gasketing at top and bottom wall
plates.

Bulk Purchasing

New Jersey Sustainable Affordable Final Report 5



Due to the homogeneity of the projects—
the pilot includes eight New Jersey
affordable housing developers adhering to
similar material recommendations—it was
thought that a bulk purchasing program, in
which manufacturers would supply
sustainable product for a large number of
units, would reduce costs due to an
economy of scale. This formed part of the
impetus behind the Sustainable
Affordable Specification (SAS); it would
be distributed to the developers as a tool
to obtain pricing for products that meet
sustainable and functional requirements. It
details performance standards and
categorizes products, manufacturers, and
suppliers. The assumption was that
suppliers would lower unit pricing due to
the potential for an increased and
sustained market through the visibility of
the Pilot and New Jersey developers
participating in the program in the future.

However, a number of variables inhibited
discounting on the part of the suppliers.
The preliminary nature of most of the
projects did not allow for material take-
offs or other estimates. The only quantity
information the suppliers could go by was
the bid invitation’s statement “up to 400
units of housing,” which may be so
ambiguous as to deter suppliers from
submitting a serious bid for fear of getting
locked into a unit price for a much smaller
quantity of material. The other deterrent
for quantity pricing is widely divergent
construction schedules, with as much as
several years’ difference between one
project’s construction and another.

Technologies

JP and SWA proposed, in addition to
those already used, methods and materials
to be incorporated into Springfield as
listed in the SAS. This list was assessed

for appropriateness of each technology in
consideration of climate, compatibility
with other methods and materials, and the
scale of the project, resulting in a number
of technologies being rejected.

The smaller list included only items under
serious consideration by JP, for which
they obtained availability, pricing, lead
times, and other pertinent information.
These included:

» recycled concrete backfill

* HVAC and Duct Installation
Within Conditioned Space

o Optimum value engineered
framing: two-stud corners

o optional wood/polymer rails at
deck

0 skylights in rental unit corridors

» Fiberglass windows

e 17 rigid insulation under entire
slab

» recycled fiberglass insulation

e airtight drywall

» Sealing and caulking (blower door
tested to wverify 0.35 ACH
maximum)

* Fiber-Cement Siding (15-year,
factory prime/paint)

* Local or recycled brick

* Fiber-Cement Roofing Shingles

* recycled-content extended-
warranty roof shingles
* Recycled Content Carpet

(Recycled PET Carpeting)

* Low-VOC Paint

0 low-VOC adhesives and sealants
(contractor error)

o low-VOC stains and varnishes (no
staining or varnishing done in
field)

o ceramic tiles with recycled glass
content

0 Local ceramic tiles
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o Wood flooring or trim from
certified well-managed forests

0 Prefinished drywall corner trim

» Encapsulation in lieu of MDF for
kitchen cabinets

o solid plywood cabinets

» high-efficiency furnace

» high-efficiency boilers

o radiant floors

* high-efficiency air conditioning

e added duct insulation (kept
because of sweating issue)

* Controlled Ventilation (outside
air ventilation—Panasonic with
Airetrak)

o0 high-efficiency air filters

» programmable thermostats

» airtight outlets

» phone/computer
multiple rooms

e compact fluorescent
fixtures

o fluorescent lighting at vanities

o compact fluorescent torchieres

hookups  in

lighting

» high-efficiency exterior lighting
with light sensor
o0 photovoltaic-powered security

lighting

» High-Efficiency Refrigerators

o energy and water efficient
dishwashers

o horizontal axis clothes washer
(washers  not  supplied to
homeowners)

0 humidity sensing gas dryers
(dryers not supplied to
homeowners)

o efficient gas water heater
(EF=0.62 min.)

0 tank jacket insulation

 insulation for the piping

o drainwater heat recovery

Low Flow Plumbing Fixtures
(shower heads)

* low flow faucets (aerators)

0 semi-pervious paving at walkways

and/or driveways

recycled-content patio blocks

low-maintenance grass

shade trees

xeriscaping

compost bins

storage sheds made from recycled-

content plastic

* CO sensors

* Owner’s manual/seminars

» Blower Door

* Duct Blaster

o individual recycling bins per unit

0 construction recycling (contractor
agreed to; may have been done)

(@)

* O O

Construction

In the above list,
* indicate measures built into the

houses.
PATH-identified technologies are shown
boldface. Because resource-efficiency
was planned into the project since its
inception, many  practices  were
incorporated, including 9 PATH-
identified technologies—more than any
multifamily PATH Demonstration project
(aside from Takoma Village Cohousing).
An additional six potential PATH-
identified technologies are incorporated,
plus several other practices that are
resource-efficient or green but represent
more than 5% of their market. This
counters the oft-held assumption that

affordable housing and
energy/environmental ~ awareness  are
incompatible.
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Construction site open house at a two-family
model

JP installed the entire HVAC system
within the conditioned space, used 12-
SEER air conditioning, and provided
controlled ventilation, all as per SWA
recommendation. (JP decided to upgrade
only the refrigerators because that is the
only appliance they normally install.)

Installed Costs

Included in the appendix is a spreadsheet
entitled “Costs Per Single Family Home”
listing unit cost differences between the
technologies and the items they replaced.
A few examples are mentioned here.

The use of recycled concrete backfill, at
$250 per truckload, actually costs less
than non-recycled backfill. Installing the
HVAC within the conditioned space, at a
$200 upcharge per unit, will yield a quick
payback through energy savings.

I

i

. - e
Recycled concrete backfill obtained from a local
demolition site.

The compact fluorescent lighting cost four
times that of incandescent lighting. Total
upcharge amounts to $310 per house,
which could be recouped in approximately
two years of electrical and replacement
bulb savings. High efficiency refrigerators
cost 30% more. This could be recouped in
one to two years. Low flow showerheads
cost twice that of a standard unit;

however, at $12 per head, water savings
exceed that in one year.

Sales and marketing

According to JP Affordable, “the market
is built in to affordable housing,” in that
housing prices have risen so much in
comparison to homebuyer income that
demand for affordable housing outstrips
supply. JP, and likely the other
participating builders, does not need to
build efficiently or sustainably to sell
homes, so sales and marketing is not as
important an issue as in other kinds of
housing. Marketing will be more an issue
in terms of informing builders about the
New Jersey program.

Post-construction and occupancy

SWA used REM-Rate/REM-Design
software, which is designed to evaluate
residential specifications for Energy Star
Homes Program compliance, to compare
energy benefits of different strategies.
REM calculated the single-family houses
would save 32% in cooling costs and 7%
in non-cooling costs (see Table 1).
Springfield residents completed fuel
record release forms prepared by JP
Affordable. SWA forwarded the signed
forms to Scott Williams of PSE&G, who
supplied fuel records covering the 2001
cooling season. Costs of electrical usage
for the period 12 June through 10
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September are tabulated below. A
preliminary analysis of energy use records
indicate the homes used less energy than
was predicted by software modeling.
PSE&G bills indicate cooling costs were
approximately 47% lower than those of
the REM-modeled identical home—JP’s
standard product—without the above-

mentioned energy features (see Table 2).
However, this preliminary analysis does
not factor for a probable tendency among
low-income homeowners to ration their
alc use, particularly in the first months of
occupancy when they do not know how
much it might cost to use the central a/c.

Table 1: REM/Design Modeling Results, Detached House

Load Base case, summer | Enhanced specifications, | Projected savings,
costs ($)* cooling season costs ($)* cooling season
Cooling (setpoint 78°) 151 102 32%
Water heating 37 33 11%
Lights and appliances 127 118 7%
Service charges 23 23 N/A
Total 339 276 29%
Non-cooling total 188 174 7%

*Results based on PSE&G rates $0.11/kWh electric and $0.59/Therm gas

Table 2: Energy Costs 12 June through 10 September 2001, Detached House

Address (#) Cost electric and gas ($)* Savings, | Approx. cost cooling only ($)* | Savings,
Actual Base case, REM | total Actual Base case, REM | cooling
(est.)

House #1 254 339 25% 90 151 40%
House #2 342 339 -0.01% | 135 151 11%
House #3 421 339 -24% 170 151 -13%
House #4 138 339 59% 15 151 99%
House #5 196 339 42% 50 151 67%
House #6 179 339 48% 25 151 83%
Average 255 339 25% 80 151 47%
*Results based on PSE&G rates $0.11/kwWh electric and $0.59/Therm gas
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Non-cooling savings correspond to REM
estimates. Records indicate non-cooling
loads (including lighting, appliances, plug
loads and gas water heating and cooking) for
the summer months averaged approximately
$175 compared to $187.50 for the base case,
yielding the predicted 7% savings (see Table
1). Fluorescent lighting accounts for a
significant portion of this; JP installed 10
fixtures, the maximum amount PSE&G
credits, in high-use areas recommended by
SWA.

Conclusion

Technology Inventory Updates

As previously mentioned, a number of
technologies and materials were included
that are not yet PATH-Identified. For West
Side Village, these include construction site
recycling, hi-efficiency fiberglass windows,
cellulose insulation, extensive sealing to
mitigate infiltration, blower door, and duct
blaster. Non-PATH-Identified technologies
in Springfield Village include:
* Recycled concrete backfill
* Wood/polymer decking and/or rails
* High performance fiberglass
windows
* Insulation under slab
* Recycled fiberglass insulation
» Airtight drywall
e Sealing and caulking (blower door
tested to verify 0.35 ACH maximum)
» Local or recycled brick
* Recycled-content extended-warranty
roof shingles
* Encapsulation in lieu of MDF for
Kitchen cabinets
» High-efficiency furnace
» High-efficiency boilers
» High-efficiency air conditioning
* Ducts insulated against condensation

* Programmable thermostats

» Airtight outlets

* Phone/computer hookups in multiple
rooms

» Compact fluorescent lighting fixtures

» High-efficiency exterior lighting
with light sensor

» Efficient gas water heater (EF=0.62
min.)

* Insulation for the piping

* Low-flow faucets (aerators)

* Low-maintenance grass

» Shade trees

e Storage sheds made from recycled-
content plastic

* CO sensors

* Owner’s manual/seminar

Upon further investigation, at least some of
these could be PATH-Identified
technologies with write-ups for the website.

Overall, the NJ Sustainable Affordable Pilot
Program as a PATH Demonstration Project
is considered a success, blending
environmental concerns and energy
efficiency with affordability.

Although PATH has documented many
successful sustainable yet affordable
projects through Technologies in Practice
located on the website www.pathnet.org as
well as through the Demonstration Project
program, these projects tend to be difficult
for builders to learn of through the day-to-
day venues of building department, utility
company, state offices, and grant agencies.
One of the unique aspects of the New Jersey
initiative is the spotlight it places on
exemplary projects due to their
identification with a single program.
Through the Sustainable Affordable Pilot
Program and NJ DCA’s Green Homes
Office (GHO), one can now point to a
growing bank of information on the best

NJ Sustainable Affordable Final Report
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examples of sustainable affordable projects
in the state. The program fulfills its promise
by providing funding and technical
resources for other builders to achieve
similar levels of excellence.

There is always room for improvement.
SWA identified four of these areas; two
concern Springfield Village and two are
general. Some of the technologies were less
cost effective than others in Springfield’s
specific application. JP identified two of
these as fiber cement siding and fiberglass
windows. Both of these substitute vinyl
products, which are substantially less
expensive but have reputed environmental
impacts that JP chose to avoid in this
project.

Initially, there is little or no energy penalty
for vinyl windows compared to their
fiberglass counterparts. Fiberglass windows
reportedly cut infiltration (saving energy
dollars) longer into their service life, which
itself is longer than vinyl due to the thermal
stability of fiberglass. According to JP, the
fiberglass windows cost three times that of
the vinyl windows that would have been
installed.

Fiber cement siding cost two times that of
the vinyl siding that would have been
installed. There is no real energy benefit,
and while it is durable and rot-resistant, it
does need to be painted. Its primary benefits
are the reduced environmental impacts
mentioned above, and the fact that in the
long run, fiber cement will maintain greater
visual integrity than vinyl. Fiber cement also
does not require painting as often as wood
siding.

Fiber cement siding at Springfield Village

The “Goals and Activities” drafted by the
GHO are ambitious and identify apparently
effective strategies for implementing
sustainable projects in the state. Proposed
activities include articles, bulletins, and
presentations at various venues; establishing
agency partnerships to maintain funding for
the office; maintain a website; refine and
update a set of minimum specifications; and
create and implement industry workshops.
However, there is a question as to whether
existing staffing is sufficient to “capture the
momentum of the Pilot Program” as stated
in the draft. Sufficient funding for the
educational portion of the program may be
more important than subsidizing a large
number of projects.

The second issue that arose concerned the
accessibility of the developer to inquiry.
Since an objective of PATH is to publicize
builders’ real experiences with advanced
technologies, detailed feedback from the
builder is important. However, it may not be
practical to get enough useful information

NJ Sustainable Affordable Final Report
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from the builder, who is sometimes too
busy, does not return calls, etc., and may not
see the business sense of taking valuable
time to share hard-earned experience with
competition. It was possible to collect
information to compile the above case study
mainly because SWA played a central role
in refining the builder’s strategy, plus the
builder was unusually forward and
plainspoken; but this is often always the
case, particularly when PATH takes a more
background role. For these projects, PATH
may consider what the real or perceived
incentives are that motivate the builder to
submit detailed and useful information.

Processing delays are not uncommon when
it comes to municipal fund disbursements
and reimbursements, sometimes taking years
from the application date. Builders tend to
avoid situations that demand bureaucratic
entanglement and, though they may pay off
in the long run, this could inhibit builder
participation in programs such as these. A
delay in state funding to JP was felt acutely
in the face of increased development costs
due to the unfamiliar and advanced
technologies JP incorporated. However, the
delay appeared to be a simple oversight that,
through JP’s persistence, had a bright
enough light shined on it that it should not
be typical to the program.

Recommendations for Followup
Research

Two of the eight projects of the Pilot are yet
occupied at this time. It is recommended that
the remaining six be documented and
assessed in ways appropriate to their specific
context and issues. Emphasis should be
placed on how costs of innovative
technologies affect initial and long term
affordability of the units. In addition, it is
recommended that a sampling of residents
be interviewed in depth at a later date, after

they have had time to adjust to their homes,
to determine how the various features of the
houses do or do not fit the needs of their
particular demographic. This will be
necessary to determine the future direction
of the program.

NJ Sustainable Affordable Final Report
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Appendix

West Side Village

Building Component Evaluation

Springfield Village
Plans and Elevations, Single-Family House
Plans and Elevations, Two-Family House
Costs Per Single Family Home spreadsheet

REM Design Report

NJ PATH Press
Home Energy May/June 2002
The New York Times 28 November 1999
EnvironDesign Journal

Interiors and Sources
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VINYL BINGLE
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VINYL SIDNG D IDI
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ENERGY COST AND FEATURE REPORT

Date: March 07, 2002

Owner's Name:

Property
Address:

Builder's Name:  JP Affordable Housing

Weather Site: Newark, NJ

Builder's File: BASSFAM.BLG

ANNUAL ENERGY COSTS bassfam
Heating $ 212
Cooling $ 151
Water Heating $ 147
Lights & Appliances $ 529
Service Charges $ 126
Total $ 1165
Average Monthly 97

ENERGY FEATURES
Ceiling w/Attic R-30, Attic U=0.032

Vaulted Ceiling

Above Grade Walls
Foundation Walls
Doors

Windows

Window Shading
Frame Floors

Slab Floors

Infiltration

Infilt. Measure

Interior Mass

Heating System
Heating Efficiency
Cooling System
Cooling Efficiency
Water Heating System
Water Heating Efficiency
Ducts

Active Solar
Sunspace

None

R-13 Batt U=0.078
None

R-2.6

Double - Vinyl U=0.460
H: None C: None

R-19 Batt U=0.048

R-5 PerimeterR-5.0 Per
H: 0.35 C: 0.35 ACHnat
Blower door test

None

Fuel-fired air distribution
80.0 AFUE

Air conditioner

10.0 SEER
Conventional, Gas

0.56 EF

R-4.2

None

No

Notes: Where feature level varies in home, the dominant value is shown.

REM/Design - EEBA: Residential Energy Analysis Software v8.43

This information does not constitute any warranty of energy cost or savings.
© 1985-1998 Architectural Energy Corporation, Boulder, CO.
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PERFORMANCE SUMMARY

Diate: Marzh 07, 2002

Chwmer's Nams:

Property
Ackdress;

Buider's Mame:  JP Alfordaile Housing
Viaathar S6e: Meravark, M

Buider's File: BASSFAM. BLG
bassfam

Annual Load (MMBiutyr)

Heatng 288

Cooling 128

Waier Haaling 8.8
Annual Consumption (MMEBLwyr)

Heating 6.1

Coolirg 47

Wialer Heating 248

Lights & Appliances . f
Annual Energy Cost (Siyr)

Heating -] 212

Cooling ] 151

Waler Haaling ] 147

Lights & Appliances £ Ll

Servica Chargas £ 126

Tatal £ 1185
Design Loads (kBiufhr)

Space Healirg 223

Space Coaling 17.7
Uitility Rates:

Elecincity M. Elecinc

Gas M) GAS

REMDeskgn - EEBA: Resldential Energy Analysis Software vE.43

TEis sfoimalion Seas nol consSiute ary warranly ol nagy el or swngs
D 1585- 1588 AichRedcteral Enesgry Corporation, \dar, CO.
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PERFORMAMCE FACTORS

Data: Merch 07, 2002

Ceamear's Mamea:

Froparty
Address

Buiders Name:  JP Afordable Housing
Weather Site: Pl pwmark, B
Buidars File: BASSFAM BLG

basafam
Narmalized Laads
{Btuisf shell area'D0)
Huaaiing 1.84
Coaling: 11.53
Haormalized Consumgpbon
(Bl Neor armat
Hesting 275
Coaling: a8
Lighting: 1.7
Applarces: 16.3
[Btatsf floor areaiDD)
Heating 548
Coxding: a8
Marmalized Coats
[$isf floor areatyr)
Haaling: 5 o1&
Cooling: -1 0115
‘Waler Heating: 5 o112
Ligiirg ] DL05%E
Applances £ 0347
Total: ] EES1
Homalized Design Loads
(Brubvsf ahell area'DDN
Heating: 00014
Cooking 0.0148
Mormalization Factors
Floear Anaa; 1311
Shell Areac 1L
Haaling Degres Days (B45) ABTT
Coolng Degres Days [B74): ki)

REMiDesign - EEBA: Residential Energy Analysis Software vE8.43

Thia infarrmalion doss not conybbule pey wosrasty of ¥ COSL OF SErengE.
£ 1981038 Arch isclural Eneigy Gm‘pﬂln?ﬂ“?mhn_ iz ]
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EMERGY COST AND FEATURE REPORT

Crabe: March OF, 2002

Ohwnare Name:
Proparty
Addrass

Builders Hame:  JP Affordable Housing
Wealher Sie: Mevark, M.
Buildars File AZBUILT BLG

ANMUAL ENERGY COSTS

Haaling

Caooling

Waier Heating
Lights & sppliarces
Sarvica Charges

Talal
Avarage Manthly

ENERGY FEATURES
Cling walAfic
Vaulted Ceiling
Above Grade ‘Walls
Foundafion Wals
Drcacirs
Windows
Window Snading
Frams Flars
Sab Floors
nfilration
Irfit. M=azuns
brienor Mass
Heating Systam
Haaling EMiciansy
Conling Sysbam
Caoaling Efficiency
\Water Healing Systam
Viaber Haaling EMcasncy
Duicts
Acte Solar

Sunspace

anbuil
160
102
135
528
128

w
i
£
L]

R-30, Attic U=0.032

I el

R-13 Balt L=00FH
Mo

R-28

DoubleLaE - Vinyl U=0.3&0
H: Heme T Mors

F-19 Batt U=0.048

-5 PerimeterR-5.0 Par
H: Q.38 S 0,25 ACHNAL
Bloranas doadin bt

g

Fuigl-firesd air disirbuton
BOLO AFLIE

Afr concibioner

12.0 SEER
Corwerlional, Gas
0.82 EF

R-42

B o

M

Hotes:  Where Meatuns lewel varss in hame, the dominant value &5 shown

REM/Design - EEBA: Residential Enargy Analysis Software vB.43

This informebon dose nod constfets any sarranty of enagy ooil of ainngs
= HBES. 1556 Archischural Esargy Comporsson, Boukder, GO
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PERFORMANCE SUMMARY

Drarie kanch 07, 2002

Cramied's Mame
Proparty
Adidress:

Bauilder's Mame JP Affardable Housing
Wealher She Mewark, NJ

Buildesr's. File: ASELILT BLG
s bailt

Annual Load (MMBiulyr)

Heating 244

Cooling 1.1

Weier Hagting 172
Annual Consumption (MMEtyT)

Heabing 271

Cooling 32

Water Heating 228

Lighis & Applanceg 237
Annual Enargy Cost (Siyr)

Heating 5 160

Coaling 5 102

Wiabar Heating - 133

Lights & Appliancas 3 5

Sarvice Charges 3 128

Todal ] 1049
Design Loads {kBtuhr)

Space Heating 174

Space Cooling 135
Litllity Rates:

Elecimcity: MJ Elecimn:

Gas: M) GAS

REM/Design - EEBA: Residential Energy Analysis Softeare vE.43

This. infoemation doss. not constitube ary wairanty of Sy sl of
S 19651068 Aschitactural Energy Corporation Jdmr, CO.
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PERFORMANCE FACTORS

Cate: March 07, 2002

Chwnaar's Mama:

Property
Address

Buidar's Name;  JP Affordable Housing
‘Weather Sie Mk, MU
Budders File AZBUILT BLG

wuhaiilt
Hormakzed Loads
(Binuial shell areaDl)
Haating: 1.56
Coaling 826
Haormabzed Consumphan
(EBbuisd Racr araaiyr)
Heating: 20.7
Coaling 2.4
Lighting: 1.7
Appliancas 168.3
(Btuisf Moo areallD)
Heating: 43
Caaling 6.3
Hormalized Costs
[Saf Near arsalyr}
mating: £ 0122
Coaling ¥ Qare
Wiater Heating: £ a.102
Lighting ¥ 0056
Appliances £ 0.3a7
Tatal 5 0&02
Harmalized Design Loads
[Btuhis! shell area!/DD]
Hestireg: aoni
Coafing o113
Hormalization Factors
Flpr Ares 1311
Shel frea: 3145
Heating Degree Days (BES): 4477
Cooling Degres Days (B74) 78

REM/Design - EEBA: Residential Energy Analysis Software v8.43

This iffoifrlion doss fdl cosalituba any ety ol ol o EIIngs
& 19051834 Anchileciural Enemy Comporatgon, Boulder. S0
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Sustainability Blooms
in the Garden State

New Jersey enables builders o improve on resource efficiency.

By Jeff A. Goldberg

astaimabahity and atfordabality
S\.‘l-l'll:l.: ALY the s howe

alten envagh—but in Mew Jersey
passion, mmnowation, and pulblic funding
v @oemie Bogethar o da I|||_'_||'\.i;| Pod e
Jersey i one of the first states oo legislape
PESMATCE |.'|.|‘.:-\.'I|.'|!|.':.' i affoedahle hows-
ing with s Sustainable Drevelopent
Affordable Housieg Pilor Program, i-
tmated 199, The state mvested 3217
millicn for developers o mcarporare
resousee efficiency inbo housing for
those families earming 3-8 of the
area's median income

Sprimgfield Village, in Mewark. is one
ol thee dirat |.||.|.'||dv! el |_'\-:r|1||;|l|_'|u||.
in the pilot program. P Afordable
I |I\.I|I:||I|.|; !.'Il-_l-ﬂil.‘!. ‘l:l:!.'-tll.'!.'l.'ll:ilfh.l e
25=umit Sprmpheld Village with John C.
Inglese of Rntherford s archatecr and
emgineer. Seven Wmber Avnoomies
{5WA) provided energy and green
maArrialy comultation, speafication and
somrcing asdstance, and follow-np docn-
nencatsan foe :"illll":‘;l'lll Elln:uHh
HUILYs Fartnership for Advancing Tech-
|'|-\.|||:!.|;'| 1] Hl:l\.luup_ (PATH].

Thu Pew' fersey program reogurires tha
the unies qualify & Energy Star homes.
e 18 MY | heiapm i basre, 5T
modeled [P two=story affordable homes
o esklali a Baselene Toe |:n|.'r|:|rr|1u|'|.. T
arel gauged varous incrensental energy
[T l:_li"'-. hiks cans, ol 2505 hetley
than a hoase meetng the Mode Energy
Code, v J'..rl.'.r:l!,' s 6 Energy Star,)
Cromoarnentiy, 5% and JP st upa
material cost marix (see Tible 1)

This prrocesa proverc] 2 wsrtul vy 6o
track conyparisons that needed frequent
upcanivg and prowided a refereiwe from
which refurn-eo-investment could be

caleulated. smplifying the choice of
which echimlogies po excude A fea
examnples The we of mopcled concorete
hackdfill from a nearby demodshed bous-
i propecn) aotuslly' cost copsiderably les
than tnshed stone. rstaling the HVAC
wenthan e coesdinened A, al g FHMG
upchange per unt, will vield a quack pany-
lack !|Ir|:'||.|.|.|:|!| enerpy avmp, Althonsh
the compact flucnecent lighting coss
fiovur mmes chat of mcandscent, a0 @ 510
upchange per hosese, costa. could be
recouped in approcimarely oo years of
ekirical awl |l|.-|:|:.. el ills i
Tha cot of Bigh efficiency refrigeraton,
ar a Mr upcharge, coukd be recoupsd
wakhin $wa yean., Low-flow showerheads
oonx pasce that of 4 stndand usic
herasrver, at $12 per bead, vater snings
exceed that in one year.

Relative Cost-Effectiveness

Some of the technokogies were les
cost-gffective than athers. Twe exanple

|H""||g]| vt ermmmamnrenital nweaaames
implemented ar Springfiekd were fiber

wians, homasnangy. org

3
¥
:
g
:
"

CETNRETIL 1.||.‘|||||; A |-||.1rr|.:|n-\. e
winchwan, Both of these materials are
substingtes for vinyl preducs, which ane
'\.uE‘n.Llull:J-.""\:.' ln.v.r\,'|1|_1|l.11.1_' bzt which
have mepated ervironneeaal insgpacts
that _"" chimse e g in this praject

Inatially, there & Btle or no energy
F!H"l.llh fizar '¢'|||:|l| aprkenas ¢ |_1||F-:|r|,'|]: [TH
their fhergbma coumterparts. Fiberghas
windores n.'p-.'-rlrd.l:. cut lisfiloration [T
ing energy dallary) langer into their ser
vice life, which iself is lenger than wanyl
dse o the thernmal wlaknlivy al £||_'\-|_'r|,;].,|l.'\.
Acconding to | the fiberglass windows
cost thres times that of the el
v they swold have mstalled.

Fabser cement siding oost owo times
et el the warnd '.i:li|||_.: that woaald have
been insalled. There & no real energy
Benefic amd while it w durable ael mo-
resistar, it does need to be paineed. Is
provary benefin are the ||.'\-:||||:||.|'|||.'rr|:n|'\--
meznal inpact mergioned above, and the
fact that. in the lang rus, filser ceisent
wall wennbam presoer wmmal Tp iqtaginy than
vimyl. Rber censent alsa does mot pegaine
paincing s ofters o wood scling,

s AUME 3000 = HOME EMERGY

NJ Sustainable Affordable Final Report

28



Table 1. Summary of Sustainable Technologies

Total Cost | Toml Cost | Coss

Proposed Product Produd or of hemjr] | of Hemiy) | Differentiol
or Syshem Syasem Reploced Reploced | Proposed | [Wosal)
Eu}thdmr-hhndﬁ" Clean slane £400 £250 1§15
HVsC squipmant, chrtanrh In wncandilianad 200 200
located in conditioned space pace
Ol duck using wesd nod rols 2100 300 £100
polymar decking [3/4in x & in]
10 Fikvasrglizas Bromad windkoes 10 winyl windoes £1.100 | $3.300 |§2.300
1.5in blue board bateesn edge o insuloiicn §50 550
of dob ond lsundobion vl
I-in insubatian undar estire shab 50 #5 I insuliatios §325 5325
Eecyclad-contani fibsrglass inaulalion Shemedard fibanglass £1,200 $1.200 10
[4,000 1)
Fiber-camani aiding [13 v Wirryl siding £2.085 4.1 $2.086
laciory prime/paint, | 894 i)
Extmndad warranty reold shingles Rucpeledcaniers dhirglas £540 475 ETEL]
[w00 i) repikazn aecdard ephah

Component [PET) Corpet (111 Stondard polyester carped 1,165 1,609 | 5444
Diusct insubatan [agains condansalian] Uninsubgted discs {50 550
Muriilating fan [Paneasic wAiraiek] M aulsade air $150 3150
10 CFL fistsr Incorsdussant lighlieg 100 410 310
[leryars, kilchans, baths)
Highsficiancy relrigeraler Siandard refriganaios a0 $530 $130
Fipe inwdlotion Uninsulated pipe L 11| §25 $25
Licvafhovm shazvwar hiwad Standard shower heod §a 12 35
3 lowe Sl Fovcals [oaralors) Shondard loucet $4 1z 3
Torf gross |2 bogs) Stondard seed $30 §50 130
Shade res fone cdditianal] Stondard tres count - §300 $300

HOWE EMERGY # MY/ JUNE 2003 wrwew, homesnergy.ong

T TN LM P

n
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Mew Construction

Both evahaations, Toble 2. Modeling Results — Cooling Season first momths of accupancy
EnETgy Ineasures anxd when they do mot ke
iwwterial cows, ran side by L . - e nmach | 1 oot o
ke ymil 2 rl.'I.HIIIﬂIL-H'.I load :.n- ok pl- e e cm:r.l]r.f“'l_‘.
'.'lf'I-P"u"I.'I!Im'.TI'I- s o NIH‘I{I.I.IIIHE RV
worked out for bid. These corrrporul o LEM
wpers imdicaned dhar che Caaling hatpoird 78°F] | §151 §1oa ] estimates. Fueconds indicave
hemmis wombkd sirpas WWsles hissling 7 133 11% poncooling loads {includ-
En:rg'r Srar while h-al‘-l‘l:l'ld-:pplur:-ll $177 il 18 = = IR |||,=_||I:||||;, J||||||:||H £k,
IO POTali I ENAIy = :; F*'llﬂ loads. and g water
smiainable sraligi, Serdce chorges 3 1 KA i heating and cooking) for

IIILE;"LWF the Trital £330 §276 0% i the winsmer ||I.|.'u.|i'|i :

Fid i Lhe l'\-'l,'nrl.l:l ESE= HE
dersched isilll homes PReATeg ot e el E 3175, comared to $188 for
imchsde rany cmi-elfec- =Bl bassd o4 PSS roiss §0.1 0 fowi sectic ood 10 300 There gm #  the base cne, yielding the
thve vechnologies. Small 5 prediced 7% savings [see

12-SEER. A/ Cs,
caisderang furmaces, pro-
prammabde thermestats,

Tabide: i Flusrescent |||.:|:||:-

Table 3, Energy Costs — Cooling Season

mg acoounds jor 2
signaficant postion of the

efficient g water heaters . y p saviegs; [P instslled ren fi-
I:ww:h & |Il:.h'|ll.u'|l EOHETEY Heune i E:?w :# WEE w‘ 1llm:af\.-rl lenme, the nxaxi-
Eactor al A2, and muan amount FSESAG
dscrwaork insulated Hchal | Baw Achusl | Besia credins, im high-use areas
against condensation ane E- povt} ::- recenmmnended by 5WA.

all within the The bottom hne is that
conditsned emvlope. Houss @1 | §254 | 5339 | 25% 90 | 5150 | 400 the homes’ performance
Infilration is reduced Houss 82 | $347 | 3339 |001% | $135 | s151 [ s sppesendy mesn madeling
thrcugh asmight oudles - o expectaions, amd the bone-
arwd tight comEructian Houw 83 | $421 | 3307 | 24% ”?l}_ $151 1% ; awmers SWA vaited
E[Lii:-prriurm;pu ]I-I::;-r House 84 | 5138 | §339 |s59% $15 | $151 [eew | repanted sansfiction. I che
W RS WD NS 3 TUTIATEE ST iy ecls
CEL fixeures, high- e N |y ars | B0 | WIS) DO R ol castis, W
efficiency exterior ight- Housa 88 | $17% | §209 |ap% $24 151 | 8d% E Jersey will have 3 well-docu-
ingg with photcsensors, Avamge | $255 | $330 | 25X 80 | $151 |47% mented sccount of these
arxl Enerpy Star refrigera- | f  proneering efforts mailable

tors further rechuce elee-
IFIC CONSUMPEIoR.

Alchoagh JP agreed oo mmaall X x 6
il ’.FJIII.'IIH st 24-mnch on cemter with
F- 1% irpaslation, comantional 2 x 4
framing at IG-inch with R-13 wa
inplemented. I believes the framing
wabcanrasiar fesnbad Arayig frenit
wandard practice in this regard.

Durable exterior fimishes inckade
the her-rerent -.ilhu“ and Al-year
rond shingles. Lowvolatile ongamic
compound paint and comrolled venti-
latiom were implemnented oo inprove
incloar aar qualiey, Recyeled-gontent
materials include carpet, concrete
backeAill. imealation, and storage shieds.
Law-flow plumbing fixnares and low-
mman e s puif &ive WaLer.
Drecidoons trees, whien matare, will
reduce sumnmer hear gain.

Analyzing Energy Use

SR |||'|:||||I-'|.|||'!¢' JILt'r'aﬁ ﬂl'tt'!:fu'}'
we meeomh mdicates ot ehe hismes usad
less erergy tham was prechcted by
siiftavsre mosdeling, Though amulations
Fq_'l;l,h;ll,ﬂ thal the u|:g|r\-|-::||||:|' [[TEt=Y
wnaald rave 356 m coaling costs. (see
Table ), anilivy bals from che Public Ser-
wice Electrie amel Cias Conmpaiy
(PEE&C) for six homes indscabe that
thiose oo averaged a ety 4 7%
lewwes chais thiose of dee EM-modeled
mdenikal Frims— A wansdand I.'I1Hh.'!.'!_
withoat the above-msentioned enerpy
features {see Table 3). Flowever, this pre-
liminary snahpsis does ot aocoane fora
lnl:rplrn::r AFHMRE Tany homeawners
macion ther A4C wse, partioulady o the

e, ey Gy

i like-minded boilders
Withs corginuesd kevels af rulu.h“, MM ew

Jersey hopes 5o attain ity poal of enabling
funare builders 1o achieve simdar sacces

with greater independence &

f.]]' Caafdbrry dr au awhitecd wirh Sbeveem
Winrer Aszonates, Incerpomizg, in MNonial,

CiwrrniTroadl .

Far more information:
Mien information on the

Moe Jorwey

pragem iy ikt

b e st i uss doa b |
o sdhoma. him. |
For infrmation on PATH, ge s |
wranw prhnet.ong

WE/JUME 2007 & HOME EMNERGY
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ISmagazine | EDJ2MM | Special Repon

whatEs HEW deul RS R o ne HREC oy

Special Report: Sustainable Solutions to Affordable Housing

New Jersey wrveily pilol program to create housing thal is low-cost to people and low-cost fo the
ERVIFORMENT.

PATH—the Partnership tor Advancing Technology in Housing—has found a number of receptive and
responsive allies in the Garden State, and is setting cut o build some of the most iInnovative
rmulti-family housing on the East Coast. The Sustainable Development/ Affordable Housing Pilot
Program is an initiative of New Jersey's Department of Community Affairs (DCA), which is working in
collaboration with the state's largest uiility, PRESG. Steven Winter Associates is providing technical
assistance in materials research and selection, energy analysis and logistical support during design and
construction, 5WaA also will manage a volume-purchasing bidding process to assune optimum value at
lovvest cost.

"Governor Chastie Whitman initiated the Pilot ["'mgm:n 1y creale |.'||.1|,.|$i.r||!|; that 15 bow=cost to pm'pl: amed
low-cost 10 the emvironment, 1t was a bold, new concept and we knew there would be much to learm,”
says Jane M. Kenny, commissioner of the Mew Jersey DICA,

Eight projects, which will yield 422 units of affordable housing, are currently in the works under the
DCAPATH banner: together, they are shaping up as models for other states to follow in their efforts to
produce sustninable, affordable multi-family housing. Selection eriteria focused on the extent to which
proposed projects embodies the principles of sustainability, affordability and replicability—central
themes of both the PATH and DCA initiatives.

Together, the projects will help set the standard for future affordable howsing developments in Mew
Jersey. PATH technologies identified for integration include fiberglass frame windows, cellulose
insulation, Homosole sound-barrer Noor sheathing, sustainably harvested framing and hardwood
flooring, high imsulation levels, SEER 12 pir conditioning, integrated heat and hot water systems, duct
winrk located within conditioned spaces and low- or no-V OO paints, carpets, kitchen cabinets and
finizhes. ."'|.|.L'|1.|f'|-|.|.g,|1 1l EVeEry [mr.iul.'[ will inelhide Every feature, all must qL:..1|Lf:.' for PSE&G's E.;ru:rg}'
Efficient Home 3-Star Program, which requires o 30 percent or better improvement in energy efficiency
over a typical new home built in Mew Jersey.

{Mher participants in this effort include the New Jersey Housing and Mortgage Finance Agency, the New
Jersey Depariment of Environmental Protection, ULS. EPA, the State Energy Office amd the Mew Jersey
Commerce and Economic Growth Commission, PATH and SW A will participate in all of the
developments; several also are being considered as potential PATH case studies. This broad-based
participation means that the “green® aspects of the pilot relate as much to the financial aspects of the
project development as they do the environmentally responsible components of material selection, siting
and design.

The Balanced Housing Program, which is administrated by DCA’ Division of Housing and Community
Resources, will provide project subsidies of up to 511 mallion, and up to §5 million in low-interest
morigages will be available through the Housing and Morigage Finance Agency. The New Jersey State
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Energy Office had pledged an additional 200,000 10 fund the imegration of passive and'or active salar
technologies, and wility PSE&G's Energy Efficient 3-5tar Program will belp offset the incremental cosis
of energy efficient upgrades in amounts rnging fram 51,200 10 82,500 per unit, depending on the size of
the property and the configuration of innovative products and systems deployed

Responding io a widely publicized RFP, developers seeking participation in the project were asked
submii preliminary design proposzals during the initial phase of project selection, and more detailed
project designs during Phase 11 of the competition, In addition to the selection criteria described
previcusly, the cight developments were evaluated for their viability as urban infill, potential for
effective sife reuse‘rehabilitation and their ereative application of market-ready boilding technologies
that suppart energy efficiency, durability, ease of maintenance and resource conservation.

Frojects inm the Warks

= Oiperation Meaghborhood 'S4,
East Orange, M)

Developer: HAM.DUS,

= Sprngdale Village, East Crange, M)
Developer: RPM Developenent Giroup

= Springficld Village, Mewark, N1
Developer: JP Affordable Housing
and CLIRE

= Riverview Homes, Camden, MNJ
Developer: Camden Lutheran
Housing

= Clinton Park Townbouses, Trenton,
Ml
Developer: Home Properties

= Faizon Mews, Cansden, MJ
Developer: Pennrose Propertics

+ Easthamipion Apartmsenis,
Easthampion, B
Developer: Pennrose Properies

= Wizat Side Village, Mewark M
Developer: RPM Development Growp

For more information, eoptact:

* Partnership for Advancing Technology in Housing (FATH)
431 Tth 5L 5.W_, Sie. B133

Washington, DI 20410

(202) T08-4277

www. pathnet.org

= Sleven Winter Associates, [nc,
1331 H St NUW., See. 1000
Washington, DI 20045

(202) 6286100

fax; (202) 3935043
WWW L SWIRLET.Com

| whatlS NEW | desigNEWS | 1Smagazine | DIRECTory | 1Slinks | aboutlS | 15<->You
SPONSORS SURVEY]

ADinfe |
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Project Teams and Project Partners

West Side Village

Ed Martoglio, President

RPM Development Companies
77 Park Street

Montclair, NJ 07042
973-744-5410, Ext. 22
973-744-6277, Fax

Springfield Village

Max Benjamin

JP Affordable Housing

152 Central Avenue

Jersey City, New Jersey 07306
(201) 217-0855

John C. Inglese

Architecture and Engineering
118 Union Avenue
Rutherford, NJ 07070
201-438-0081

201-438-0225

New Jersey Sustainable Affordable Project
Partners

Darren S. Port, Director

New Jersey Green Homes Office
Housing Production and Community
Development

New Jersey Department of Community
Affairs

101 South Broad Street, PO Box 806

Trenton, NJ 08625-0806
609-292-3931
609-292-9798, Fax
njgreenhome@dca.state.nj.us

Cassandra Kling, Senior Program Manager
New Jersey Sustainable Business Office
New Jersey Department of Community
Affairs

28 West State Street, PO Box 820
Trenton, NJ 08625

609-633-3655

609-633-3675, Fax
ceeklin@commerce.state.nj.us

www.bgnj.org

Public Service Electric and Gas Company
80 Park Plaza

Newark, NJ 07102-4194

973-430-7000

Mark MaGrann, President
MaGrann Associates
15000Commerce Parkway
Mt. Laurel, NJ 08054
888-MAGRANN
WWW.magrann.com

Andy Shapiro

Vermont Energy Investment Corporation
45 Perkins Road

Montpelier, VT 05602

802-229-5676

ashapiro@together.net
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