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When the Girl Scout Council of Southeastern
Massachusetts began planning to build an
Environmental Discovery Center to be the
“pinnacle” for its outdoor facility, Wind-in-the-
Pines Girl Scout Center, they envisioned an
environmentally friendly building with visually
pleasing and multifunctional features. Wind-in-
the-Pines’ electrical utility, NSTAR, introduced
Wind-in-the-Pines’ electrician/contractor, Tom
Emord, to Paul Michaud of Munro Distributing
Company, Inc. Munro Electric has partnered
with NSTAR in assisting electricians and electri-
cal contractors in designing and installing high
quality, energy-efficient lighting systems. The
lighting system, from concept to construction,
was the result of this unique relationship between
the utility, contractor, and lighting distributor,
ultimately enhancing the lighting system. The
Environmental Discovery Center (EDC) is the
first major building project undertaken by the
council in the past 20 years, and is now the
largest building the council owns.

With Paul’s help they designed an alternative,
high-quality, energy-efficient lighting system for
this Plymouth, Massachusetts, camp and its
17,000 visiting Girl Scouts. NSTAR's Energy
Efficiency Program enabled Wind-in-the-Pines to
offset the cost difference between the basic design
and the high quality energy-efficient lighting,
thereby reducing the initial investment required,
and enabling them to realize additional savings
every year. Munro Electric has partnered with
NSTAR on other projects and been a strong sup-
porter of the DesignLights™ Consortium (DLC).

The lighting design was for three distinct areas
in the EDC: the Indoor Camping/Activity Area;
the Climbing Wall Room; and the Environmental
Discovery Area. Each is used for different activi-
ties, and thus needed its own lighting solution.
The space types and activities of this project did
not entirely fit within the space types of the

DesignLights™ Consortium Highbay or Lowbay
knowhow™ Series guides, but the guiding principles
of these and various other DLC guides were still
valid. So the project team used a combination of
DLC guides including the Classroom knowhow™
Series guide. The comparisons made in this case
study are made between the originally proposed
system, and the installed system.

PROBLEMS OVERCOME

The Environmental Discovery Center is the
camp’ “centerpiece.” Because it is located in
the middle of the camp, the employees felt that
this was a critical project, tying the surrounding
facilities together. The originally proposed light-
ing system was not designed to suit the function
of each individual area within the EDC. It would
have provided the same quality of light, (or lack
there of), in each section. Since each of the three
areas is used for separate and distinct activities
(camping, wall climbing, experiments, reading,
etc.), the lighting initially suggested was not the
most suitable.

For example, the eight-foot, high-output strip
luminaires with T-12 cool-white lamps originally
proposed for all three areas, would not have
shown colors well and would have had a poor
color rendering index (CRI) of only 62. The bare
lamps, with a 4100K cool color temperature
would not have created a warm atmosphere for
campers, which would be more natural for this
type of setting. Only one light level was planned
for the spaces regardless of the tasks being
preformed, unless individual luminaires were
turned off, which would have created uneven
light distribution. In addition, the originally
proposed system did not utilize any controls
and was not energy-efficient. The lamps only
had a 12,000 hour average life and had a high
lumen depreciation, loosing about 25% of light
over the life of the lamp.
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Arts and crafts activities being
performed in the Camping/
Activity Area.

QUALITY INDICATORS

The 1,232 square foot Indoor Camping/Activity
Area with 12 foot high ceilings requires various
light levels due to day and evening activities.
Daytime arts and crafts activities require more
light, while evening activities such as singing, play-
ing, and camping need much lower light levels.
Color rendering is important for arts and crafts
because it helps the girls to distinguish colors.

The 1,120 square foot Climbing Wall Room
allows adventurous Girl Scouts to climb all the
way to the ceiling and requires a lighting system
that provides vertical uniformity from the floor
to thel9 foot high ceiling. The room requires
adequate lighting without creating shadows on
the wall to disturb the climbers. In addition,
safety considerations dictate the placement of
the fixtures, further limiting the lighting options.

The Environmental Discovery Area requires var-
ious light levels to suit numerous tasks such as
performing experiments, computer work, reading,
social activities, and watching movies. This large,
open area is 12 foot high, over 3,000 square
foot and needs a warm, comfortable atmosphere
for large gatherings. Because the activities and
displays change and are often moved around
this room, the council wanted a flexible lighting
system that would provide various light levels
to accommodate the ever-changing displays
without having to relocate luminaires.

Munro Electric worked with the electrical con-
tractor and NSTAR to make appropriate lighting
recommendations. Together they proposed a
different system for each space type along with
the appropriate controls to improve energy savings
and optimize lighting quality. Through NSTARS
Commercial/Industrial Energy Efficiency Program
they also identified financial incentives to help
offset the increase in initial cost for the new

RATING

AccepTABLE  GOOD EXCELLENT

Luminaire location related to workers v
Light on walls and ceilings v
Control of direct and reflective glare v
Light patterns, uniformity versus shadows v
Control of source flicker and strobe effect v
Daylight integration and control v
Modeling of objects and faces v
Color rendering and color temperature v
Appearance of space and luminaires v

lighting system ($6,518), as compared to the cost
for the T12 system originally planned ($3,250).

LIGHTING QUALITY

The lighting knowhow™ Series guides, published
by the DesignLights" Consortium, illustrate the
value of high-quality lighting and were consulted
and used as a resource for this project. The guides
provide model layouts for various areas, and
include specifications on sample luminaires and
light control strategies. They compare various
suitable lighting solutions by considering main-
tained footcandles (fc), uniformity, comfort and
quality, and by identifying first-cost increases
and potential energy savings.

In keeping with the lighting knowhow™ Series
guides, the designer selected lamps that would
offer better color rendering than the cool-white
T-12 high-output lamps originally considered.
In the Indoor Camping/Activity Area, compact
fluorescent recessed luminaires were selected for
several reasons: they offer good color rendering;
have a warm color temperature similar to the
lighting you would find in a home; have little
or no glare which can be annoying for arts and
crafts work; and by recessing the luminaires,
there would be no damage to the lamps during
more active social activities. Dimming ballasts,
lamps, and controls allow the light levels to be
adjusted based on the tasks being performed.

For the Climbing Wall Room, two different
luminaires were selected. For a soft, even glow,
wall mounted T-8 fluorescent indirect luminaires
with 10% downlight were used on two of the
walls to light the upper walls and reflect light
off the ceiling. These luminaires usually provide
enough light during the day when sunlight enters
through the large ceiling-to-floor glass windows.
For cloudy days and evening climbing, additional
wall-mounted metal halide uplights light up the
ceiling to provide additional illumination. These
luminaires are mounted on the wall opposite the
rock-climbing wall, so forward throw reflectors
were used to light the ceiling all the way across
the room, which also helps de-emphasize shadows
on the climbing wall. Other indirect luminaires
are mounted on a wall adjacent to the climbing
wall. For safety reasons, no luminaires are mounted
on the ceiling or on the climbing wall itself.

The Environmental Discovery Area lighting
included a combination of T-8 fluorescent
suspended direct/indirect luminaires and wall
mounted cove lighting. The direct/indirect



luminaires have dual switching to allow various
combinations of one, two, or three lamps to be
turned on, and light levels can also be changed
by including or not including the cove lighting,
The lowest light level (usually used during

movies) can be attained by using only the cove

IMPRESSIONS

The staff, administration, and visitors have all
commented positively about the lighting system,
saying that it produces an enjoyable environment
for the girls and volunteer leaders.
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lighting. The switching system allows uniform
lighting of various levels depending on the
activities taking place in the room. The good
color rendering of the lamps (75 CRI), and the
warm color temperature (3500K) creates the
warm-comfortable atmosphere the Council
wanted. The uniform light produced by the
indirect system reflecting light off the ceiling
and walls allows for total flexibility of the space.

The councils Marketing Director, Grace Wilkinson
noted that the lighting system is an important
part of the overall atmosphere and helps create

a pleasant mood for learning, working, and
socializing. “This is the most beautiful Girl Scout
building I have ever seen, and the lighting has
alot to do with it.”

Other employees have commented that the light
levels are excellent for the various activities, such
as arts and crafts. Tenney Lantz, Director of
Administration, loves the lighting system. “The i —
cove lighting is wonderful, creating a soft-warm
effect that is excellent for the space and the
people using it.”

QUALITY LIGHTING SOLUTION

The Indoor Camping/Activity Area contains
fifteen, 10-inch wide recessed luminaires with
two dimmable 42-Watt compact fluorescent
lamps. A wall mounted dimmer control allows
light levels to be dimmed from a maximum of
30 footcandles (fc) on the tabletops to two fc
(dimming is from 100% to 5%).

AND Now THE NUMBERS

The original system design consisted of 50
fluorescent high-output two-lamp T-12 cool-
white 8 foot strip luminaires using 10,150 total
watts. The new T-8 and compact fluorescent
system uses only 6,546 wats, creating a 35%
energy savings. The new lighting load is only
1.21 watts per square foot (compared to 1.88
watts for the original design), and yet provides
better lighting levels for the tasks. When dim-
ming control savings are included, the installed
system saves 11,676 kWh annually. This quality
lighting solution was accomplished with a first
cost increase of only $3,200. Including peak
demand cost savings, the council can anticipate
over $949 in energy savings each year.

The Climbing Wall Room contains nine sections
of cove lighting using two F32T-8/735 lamps
per 4 foot section. When needed, three 320W
pulse-start metal halide uplights with forward
throw reflectors can be turned on to illuminate
the ceiling, providing additional light. The sys-
tem provides 25 fc on the horizontal plane, but
more importantly a uniform 20 fc vertically on
the climbing wall. Because of the indirect source,
there is no glare or shadows to disturb the girls
while climbing.

Scouts view one of the nature
displays in the Environmental
Discovery Area.

The Environmental Discovery Area contains 27
sections of indirect/direct suspended luminaires
using three F32T8/735 per 4 foot section and
dual switching. There are also 24 sections of
cove lighting using two F32T-8/735 lamps per

. o1 CosTs (WITHOUT INCENTIVE®
4 foot section controlled by separate switching. ( )

The system provides between 55-60 fc through- Total I'uminaires and lamps and controls $6,518.00
out the space except by the movie screen where Materials per square foot $1.21
levels were designed to be lower.

SAVINGS'
The T-8 lamps have a much higher CRI (75 Demand reduction 3.6 kW
compargd to‘62) than the originally propoged Watts saved per square foot 0.67 W/SF
cool-white high-output T-12 lamps. In addition, Firrical ity cass s $945.00

the T-8 lamps have a 20,000-hour average life
compared to only 12,000 hours for the T-12
lamps, meaning less frequent lamp changes for
the camp staff. The T-8 lamps also have better
lumen maintenance (93%), resulting in less light
level depreciation over the life of the lamps.

*Many utilities offer incentives to reduce the initial purchase costs.
'Savings and demand reduction assumes coincident control savings.

2Based on 3,000 hours per year usage and local utility rate of $0.081 per kilowatt-hour.
Demand and annual energy savings reflect estimates for added savings from controls.
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PROJECT SUMMARY

Sponsor: NSTAR Electric
Sponsor Representative: Cherie Miles
Customer: Girl Scout Council of Southeastern Massachusetts
Facility: Wind-in-the-Pines Girl Scout Center
Location: Plymouth, MA
Space: Indoor Camping/Activity Area, Climbing Wall Room, and

Environmental Discovery Area

5,392 square feet

12-19 feet

Peerlite Cerra™ two-lamp T-8 wall mounted direct/indirect; Peerlite
Cerra™ three-lamp T-8 pendant mounted direct/indirect; Lithonia
Gotham® 10”AF downlights with two-lamp 42 Watt dimmable
compact fluorescent lamps and Advance Mark X dimming ballast;
and Lithonia 320 Watt Pulse Start arm mounted uplights model
KAD320MR4TBWBDO04

Osram F32T8/735

Hunt dimming control model PS600-WH for downlights

30 fc average horizontal in the activity room, 20 fc average vertical
in the climbing room, and 55 fc average horizontal in the environ-
mental discovery area

Lighting Project Area:
Ceiling Height:
Luminaires Used:

Lamps Used:
Controls Used:
Light Levels Achieved:

Lighting Power Density:
Electrician:

Lighting Designer

and Specifier:

Jill Mass, Challenge and Lighting Distributor:

Average of 1.21 watts per square foot
Tom Emord

Paul Michaud
Munro Distributing Company, Inc.

Resident Camp program
Manager, assists Scouts

in the Climbing Room. THE LIGHTING KNOWHOW™ SERIES

The DesignLights™ Consortium publishes the knowhow™ Series for industrial/warehouse lighting and sky-
lighting applications, as well as lowbay applications, classtoom and office lighting. This demonstrating lighting
knowhow™ Case Study highlights a specific installation of lighting that showcases quality, comfort and efficient
use of energy. With members located throughout the Northeast and Mid-Atlantic, the DesignLights™ Consortium
is a “regional collaboration seeking to influence naturally occurring lighting events towards quality, comfort and
efficiency” The DLC includes among its members many electric utilities as active participants, as well as several
other interested stakeholders. The DLC created these case studies with the intention of helping contractors and
lighting specialists sell and deliver the benefits of high quality, energy-efficient lighting to their customers in the
commercial building market.

Northeast Utilities
* The Connecticut Light and Power Company
* Western Massachusetts Electric Company

Efficiency Vermont
National Grid
o Massachusetts Electric

* Narragansett Electric New York State Energy Research and

* Granite State Electric Development Authority
D [ S I G N l | G H lIl S * Nantucket Electric NSTAR Electric
Northeast Energy Efficiency Partnerships, Inc. Unitil

* Fitchburg Gas and Electric Light Company
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