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What is LEED?

* Leadership in Energy & Environmental Design (LEED) is the nationally accepted
benchmark for the design, construction and operation of high performance green
buildings.

* LEED is a voluntary certification system created by the U.S. Green Building Council.

* The system is consensus-based, meaning that all aspects of the building industry have
a voice in the criteria.

* The system has 4 levels of certification:
* Certified for achieving 40-50% of the possible credits;
* Silver for achieving 50-60% of the possible credits;
* Gold for achieving 60-70% of the possible credits;
* Platinum for achieving 70-80% of the possible credits.

* The Fairfax Village Neighborhood Center is attempting to achieve LEED-Platinum. If
certified, the facility will be the first LEED-Platinum building in the state of Virginia and
in the entire military.
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Why did FBRC choose to go Green?

*A ‘green’ neighborhood center within each Village
provides environmental, health, and social benefits to the
residents and employees that use the facility.

00000 «

* FBRC wanted to set the standard going forward for green
building on military bases.

o

ssssess A"

* FBRC wanted to prove that it was possible to build a
sustainable building that blended in with its surroundings.
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What types of projects does LEED certify?

LEED covers different types of projects through different rating systems:
* LEED-ClI is for commercial interiors
* LEED-EB is for existing buildings
* LEED-CS is for core and shell buildings
* LEED-H is for residential homes (and is still in the pilot stage)

* LEED-ND is for neighborhood development (and is still in the pilot
stage)

e LEED-NC is for new construction

* The Fairfax Village Neighborhood Center is attempting to achieve LEED-
NC certification
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LEED-NC Categories
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Energy and
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Explanation of Category Requirements

* Category 1 — Sustainable Sites: Focuses on site selection, landscaping, and
storm water management design

* Category 2 — Water Efficiency: Focuses on reducing potable water
consumption

* Category 3 — Energy & Atmosphere: Focuses on HVAC efficiency,
renewable energy, building envelope

* Category 4 — Materials & Resources: Focuses on building with recycled,
rapidly renewable, and regional materials, as well as diverting construction

waste from landfills

* Category 5 — Indoor Environmental Quality: Focuses on human comfort,
day lighting, and the use of low-emitting building materials

* Category 6 — Innovation & Design: Gives credit for items not specifically
covered in the rating system
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What credits is the Fairfax Village

Neighborhood Center pursuing?
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Sustainable Sites

Category 1 (10 Points Out of 14 Possible)

* Site Selection

The physical location of the neighborhood center creates a
walkable destination for residents in the surrounding villages.
With jogging and bike trails connecting to the site, community
engagement and outdoor recreation are encouraged and
easily accessible.

* Protecting Habitat

The grounds around the neighborhood center are designed to
protect habitats and biodiversity through full cut-off exterior lights,
native species landscaping, vegetated open space, and a butterfly
garden.

* Alternative Transportation

In order to reduce automobile dependence and maintain a
cleaner environment, preferred parking spaces are given to
carpool and low-emitting vehicles. Bike racks are also provided
for resident use.
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Sustainable Sites

Low Impact Development (LID) Techniques
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* Green Space

The amount of green space surrounding the Neighborhood
Center is intended to minimize the footprint of the site’s
development. With special emphasis on pervious
hardscape surfaces, native/adapted species plants, and
innovative stormwater management, the landscape was
designed to protect the site’s ecology.

* Heat Island Reduction

Highly-reflectant roofing material, plenty of tree shade,

and pervious pavement all help mitigate the heat island
effect (temperature differences between developed and

El OUTLET CONTROL STRUCTURE

undeveloped areas).

* Stormwater Management

Through the use of such features as rain gardens, pervious concrete, quantity and quality
controls, and pollutant removal techniques, the stormwater management system helps reduce
the development footprint. By capturing and treating the stormwater runoff from 90% of the
average annual rainfall, this system helps to keep the Potomac River and Chesapeake Bay clean.
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Water Efficiency

(4 Points Out of 5 Possible)
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* Energy STAR Appliances
Energy Star® qualified appliances use 10-50% less energy and water
than standard models. This saves money (because of lower utility

bills) and is good for the environment.

* No Permanent Irrigation Systems

Instead of a permanent irrigation system, the Neighborhood
Center’s landscaping plants have been selected specifically for
their drought-tolerant, native/adapted and non-invasive qualities,
which eliminate the need for additional watering.

* Water Consumption Reduction
Water saving fixtures, including dual-flush toilets, low-flush urinals,
low-flow faucets with sensors, and low-flow showerheads, contribute

to this building’s 43% water savings (or 12,500 gallons per year)
compared to a typical Neighborhood Center.
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Energy & Atmosphere

Category 3 (15 Points Out of 17 Possible)

* Geothermal Heat Pump System

Located below the parking lot, a closed-loop geothermal heat
pump system (16 vertical wells extending over 200 vertical
feet) uses the temperature of the earth to heat and cool the
building.

* Renewable Energy

Solar panels mounted on the roof are used to convert sunlight
into electricity, reducing the need for fossil fuels. This on-site
renewable energy system generates 23% of the electricity
needed in the building.

* Enhanced Commissioning

A commissioning agent ensured that the building and systems
operate as designed.

* Reducing Energy Consumption

The Neighborhood Center achieves a 70% annual reduction
in energy costs. A well insulated envelope with high
performance glazing, efficient lighting and controls,
geothermal HVAC system, roof-mounted photovoltaic panels,
and a south facing trellis all contribute to the building’s
reduced operating costs.

RESIDENTIAL COMMUNITIES LLC

CLARK ¥ FORT BELVOIR CRB* Military Housing



Materials & Resources

(9 Points Out of 13 Possible)

* Recycled Materials

Over 10% of the materials used at the Neighborhood Center contain
recycled-content, including concrete with fly-ash/slag, aluminum roofing, tile
flooring, Paperstone countertops, and carpeting. Materials with recycled-
content reduce the use of new raw materials.

* Rapidly Renewable Materials

Over 2.5% of the materials used at the Neighborhood Center come from
rapidly renewable resources, such as sorghum, soy beans, and linseed oil.
Rapidly renewable materials are made from plants and resources that are
typically harvested within a ten-year cycle or shorter.

* Construction Waste Management

Over 75% of the non-hazardous waste generated during
construction and demolition were reused or recycled, including
wood, metal, gypsum wallboard, concrete/masonry, and cardboard.
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Materials & Resources

(9 Points Out of 13 Possible)

* Regional Materials

Over 20% of the materials used at the Neighborhood Center were
harvested or produced within 500 miles of the site. Locally produced
materials help reduce the cost and environmental impacts associated

with shipping and transportation.

* Certified Wood

All framing lumber and rough carpentry used at the Neighborhood

Center are Forest Stewardship Council-certified (FSC-certified). This
means the wood product comes from sustainably-managed forests.

* Material Reuse

Reclaimed materials used at the Neighborhood Center include
bricks salvaged from Jadwin Village, a used tot lot, and reclaimed
oak flooring. Using reclaimed materials reduces the environmental
impacts of producing new materials.
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Indoor Environmental Quality

(13 Points Out of 15 Possible)

* Low-Emitting Materials

To ensure a superior indoor environment, the
Neighborhood Center has good ventilation and non-
toxic, low-emitting, formaldehyde-free finishes and
products, such as paints, carpets, adhesives, sealants,

and composite wood materials.

* Thermal Comfort

The HVAC system is sized to maintain appropriate
temperature and humidity levels in the building.
Thermostats are available in each room for building
occupants to adjust settings based on personal
preferences. Monitors placed in the Great Room and
meeting room measure carbon dioxide levels and
automatically adjust dampers to allow more fresh air
into the spaces.

* Controllability of Systems

The Neighborhood Center features lighting dimmers, dual-switching lights, and accessible thermostats to enable
building occupants to adjust settings based on personal preferences and/or activity.
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Innovation & Design

(5 Points Out of 5 Possible)

FAIRFAX VILLAGE NEIGHBORHOOD CENTER * Green Education Program
EDUCATIONAL TOUR This program includes several aspects that together
emphasize the principles on which this project was

i established: 1) a self-guided tour that spotlights twenty-four
: : -I—TE 1 (24) sustainable features on the interior and exterior of the
e 1 EI 0 building; 2) an educational signage program throughout the

_K{tsi'}%”# SRR : site and building; 3) an LCD monitor display in the foyer

- Wil o' that continuously shows graphic real-time building energy
- (i
l Great Room Porch Usage (geOthermal 1“;7
Ee i 210 77 EQRLEENOIR
e HVAC system status and
i &_ o solar panel renewable "B '

that features tons of
information on the

Thee Leadershig o Energy and Enviconmental Design (LES

K oo energy data); and 4) an | A 1\
1 interactive website, %
www.greenbelvoir.com )

— sustainable aspects of
Each of the numbers on the map above corresponds to .
a different sustainable material or technology. Flip over th e p FOJ eCt.

to read descriptions about these 24 items. Look for
more information on signs throughout the building.
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Innovation & Design

(5 Points Out of 5 Possible)

VENTILATION AND THERMAL COMFORT
The Keighborhood Center is designed to
provide carfactable and healthy indoar
conditians, induding prager ventlation

i thermal comtort

RECYCLED-CONTENT MATERIALS

Cver 10% of the materak used 3t the
Neighborhood Certer cantain rl!()‘rlu:d-
comtent, indduding concrete with fly ash /dag,
metal roofing, e, Paperstone, and carpeting,
This reduces the use of new raw materiali

HARITAT PROTECTION

The grounds araund the Neighborhood
Center are designed 10 pratect habitals an
biodivers ty thiough full curoff exterior
lights, native species landscaping, vegetated
open space, and a butterfly garden.

O PERMANENT IRRIGATION
Instead of a permanent irrigation system, the
Nelghberhosd Centers landscaging slarts
nave been selected specifically for their
drought-tolerant, native/adapted and
nereinvasie quabties, which eliminate the
need for additional watering.

SMART BUILDING CRIENTATION

The Neighbarhaed Center is oriented along
the eastavest axls 10 take advantage of
daylighting and solar heat gain curing the
winter, Proper g orsentation helos
reduce energy requirements,

ENERGY STAR APPIANCES
Energy Star® qualified apphances use 16-50%
Toss envargy and water than standard madels,
s saves money (because of fower wtlity
bille) and is goed for the envirenmen:

RAPIOLY RENEWABLE MATERIALS

Gver 2.5% of the materials used at the
Keighborhood Certer come Iram rapidly
ronewable resourtes, such s serghum, say Beans,
and linseed ol These resources are typically
harvested within a ten-year cpcle o shorter,

DAYLIGHT & VIEWS
ing in natural light and providing views
o the outdoors are some of the mest
tneHfective ways to increase comfort and
sesthetics wivle reducing energy cansumptian.
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Neighberhood Certer

SYSTEM CONTROLLARILITY

The leighborhood Center features lighting
s, duabswitching lights, and accessiole
thermastats ta enable bulliing occugants to
ajust settings based on personal
Breferences andior activite

FSCCERTIFED WOOD
Al framing bumber used a1 the Nesgnbarhood
Center s Forest Stewardshis Caunclcertified
(FsC-certified), This means the wood product
comes Trom sustainably-managed foreste

HEAT ISLAND EFFECT MITIGATION
Highwrafleciant rosfing matarial, plenty of tree
snade, and pervious pavement all help mitigate
the heat island effect {temperature ¢ fferences

between developed and undeveloped areas),

COMPACT FLUORESCENT LAMPS

{CFLs) wse abaut 75% less energy and produce
ot 75% less heat than standard

Incandescent lamps. Combined with occupancy
sensars, CFLs reduce the buikling’s Ighting
energy costs by mare than 3%

SMART SITE LOCATION
The physicallocation af the Nesghborhood
Center creates a walkable destination for
residents in the surrounding villages. With
Jogaing ard bike trals connecting ta the si

cammunty engagement and outdaar recre:
are encouraged and easily sccessible.

CONSTRUCTION & CEMOLITION
STE MANAGEMERT

G 755 of the namrszardacs waste generated
during construction and demolition was reused
or recyded, inchuding waod, metal, gypsum
willbeard, conereteimasanry, and tarooard,

AIR SEALING/CAULKING

i sealing and caulking exterior walls
cailngs, windews, doars, flaars, and
jans is one of the most cost effectve
ways 1o mprove enargy efficency and
camfort and reduce carbon diaxide emissians,

RENEWARLE ENERGY
Solar panek: mourted an e Tact are used 1
convert surlight into electricity, reducing the
reed for fossil fuek, This ones '.e renevsatle
em generates 23% of the
needed in the bulding.
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RECLAIMED MATERIALS
Roclaimed materiaks used at the
Heighbornood Center inchude bricks saliaged
fromm Jachwin Village, 2 u and
reclaimed oak flooring, Using redlaimed
materials redues the emviranmental impacts
af progucing new materiak,

BULDING INSULATION
The soysbased spray foam insulatlon in the
exteriar valls and ceilings help keep the
buikiing warm n the winter and ccel in
the summer, making It energy=efficient
and camlortabhe

INNOVATIVE STORMWATER MARAGEMENT
The entire site around the Heighboroad
Center limits the disruption of natural
herology by reducing imaervious
nardscape, increasing onesite infiltration,
and managing stormwater rupell,

HIGH PERFORMANCE WINDOWS

High perfarmance. energy-efficient windows
and Franch doars save energy and meney,
reguce carbon gioxide emissians, incresse
Indoer comfort, and protect interior

ings fram sun damage,

LOW FLOW AXTURES & SENSORED FAUCETS
Wiiater saving fxtures, inchiding duakflush
toilets, Jovelush urinals, loweliow faveets

with sensars, and bow-Tlow shasweheads,

s buleing’s 43% water

savings 12,500 gallors per year) compared

ta a typical Nelghborhood Center,

ALTERNATIVE TRANSPORTATION

In arder to redure autamakile dependence
ain a deanes envisenment

alrermative matheds of environmentally

nclly transportation are encouraged for

those the Meighbornoad Centes,

INDOOR ANt QUALITY
Te ensure 3 superier Pdeos evirsament
I\mghbbrhbw Certer has goad
atian anit non-tasic, kove-emitling,
and formaldehydesfree finishes and
products, sich as paints, carpets, adhesives,

sealants, and campo: material

ven

GEOTHERMIAL HEAT PUMP SYSTEM

This Newtorhasd Ce-‘lm wses 6OY bess
energy than borhood Cortes
One of the major Munlnnumg to this
« the geotiarmal hest pum syriem, which
uses the constant temperature of the earth to
pravide heating, coaling, and hat wates

3
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* Exemplary Performance

The Neighborhood Center incorporates several features that go
beyond the credit requirements: Water Use Reduction
(40%+); Optimize Energy Performance (45.5%+); and On-Site
Renewable Energy (17.5%+

CRB Military Housing
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Innovations at the Fairfax Village
Neighborhood Center — Conference Room

& /j

1%

2.

Green Education Signage Program

Zoned Temperature Controls &
Indoor CO2 Sensors

Salvaged & Re-purposed
Conference Table

Salvaged Conference Chairs With
100% Recycled Polyester Fabric

100% Bamboo Flooring (Plyboo)
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Innovations at the
Fairfax Village Neighborhood Center - Lobby

| 1. Low-VOC Paint

2. Zoned Temperature
Controls

3. FSC-Certified Wood
Benches

4. Green Education Signage
Program

5. Real-Time Building Energy
Usage Display

6. 70% Recycled Porcelain
Tile Flooring
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Innovations at the Fairfax Village
Neighborhood Center — Great Room

1. Low-VOC Paint

2. Rapidly Renewable
Sunflower Husk Cabinetry
With 100% Recycled Paper
Countertops

3. All Furniture Upholstered
With 100% Recycled
Polyester

L~ 4. 100% Reclaimed
. American Oak Flooring

5. Salvaged Tables & Chairs

CRB Military Housing
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Innovations at the Fairfax Village
Neighborhood Center — Kitchen

1. Low-VOC Paint
2. Low-Flow Faucet

3. 100% Pre-Consumer
Recycled Metal
Shaving Countertops

4. Rapidly Renewable
Kirei Board Cabinetry

5. Rapidly Renewable
Linoleum Flooring
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Innovations at the Fairfax Village
Neighborhood Center - Bathrooms

1. Dual-Flush Toilets

2. 55% Recycled
Glass Tile Flooring

3. Sensored Low-
Flow Faucets

4. 100% Recycled
Plastic Bottle
Countertops

5. Paperless High-
Speed Hand
Dryer

CRB Military Housing
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Innovations at the Fairfax Village
Neighborhood Center - Offices

1. Daylight & Outside
Views Contribute to
Indoor Environmental

Quality

2. Green Guard
Certified Recycled
Carpeting

3. Reused Furniture In
All Offices

4. All Furniture
Upholstered With
100% Recycled
Polyester
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Innovations at the Fairfax Village
Neighborhood Center - Exterior

1. Recycled Aluminum Light
Colored Roof Reduces
Heat Absorption

2. Salvaged Brick From
Another Village On Ft.
Belvoir

3. Pervious Concrete Reduces

: ® [ _ , Stormwater Runoff From

2 ;:g.umn"ﬂ _-_'"' biis st e LR A 1} lf P the Parking Lot

4. On-site Renewable Energy
System Generates 23% Of
The Building’s Electricity

5. Salvaged Tot Lot From
Another Village On Ft.
Belvoir
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Innovations at the Fairfax Village
Neighborhood Center - Exterior
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1. Green Education
Signage Throughout
Butterfly Garden

2. Native/Adapted Species
Butterfly Garden

3. Access To Fairfax Ruins
Nature Trail

4. 16 Geothermal Wells
Extend 200ft Below The
Parking Lot To Heat And
Cool The Building
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How Much Did It Cost?

* Fort Belvoir Residential Communities, LLC is the long term owner of
the building.
» Many of the materials and building systems have a payback that

\ | justifies the upfront investment.
N \-/ * As energy prices continue to increase, the payback periods

associated with energy-saving strategies in the Neighborhood Center
are reduced.

» Several LEED credits focus on elements of sustainability and
environmental quality (materials, indoor air quality controls, low-impact
development techniques). While these features are the ‘right’ things to
do, their use does not translate into energy efficiency and payback.

« Utility savings and cost premiums are compared on a consumption
and cost basis with a standard Neighborhood Center built in 2005.
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Payback Analysis

Fairfax Village Neighborhood Center VS. Typical 2005 Neighborhood Center*

FFX NC Construction Cost Premium — $800,000
% Reduction in Annual Energy Cost — 70%

% Increase in Energy Rates per Year (over 2008 rate) — Payback Period
5% — 48 years
10% — 31 years

15% — 24 years
(18% Increase from 2007 to 2008)

*2005 Construction Costs have been escalated to today’s dollars at 3% per year
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Payback Analysis

Ground Source Heat Pump System VS. Gas Furnace System*

FFX NC GSHP Cost Premium — $214,000
% Reduction in Annual Energy Cost — 28%

% Increase in Energy Rates per Year (over 2008 rate) — Payback Period
5% — 49 years
10% — 31 years

15% — 24 years
(% Increase from 2007 to 2008 — 18%)

*2005 Construction Costs have been escalated to today’s dollars at 3% per year
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Payback Analysis

Photovoltaic System

FFX NC Solar Panel System Cost — $140,500
Yearly Energy Generated — $870

% Increase in Energy Rates per Year (over 2008 rate) — Payback Period
5% — 46 years
10% — 30 years

15% — 24 years
(18% Increase from 2007 to 2008)
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Additional Benefits

* Improved Air Quality — Employee
Health & Productivity

* Reduced Car Dependence

» Green Education
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What Did FBRC Learn?

 Establish team members & goals early in the
process.

« Communication & coordination are critical to a
successful ‘green’ building.

» Obtaining documentation from manufacturers and
suppliers is a challenge.

* Proper construction oversight is a necessity to
ensure building specifications.

* A building does not have to look ‘green’ to be ‘green’.
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Thanks To The Project Team

Owner — Fort Belvoir Residential Communities
General Contractor — CRB Military Housing
Architect — Torti Gallas & Partners
Civil Engineer — Bowman Consulting Group
MEP — E.K. Fox & Associates
Landscape Architect — Parker Rodriguez
Interior Designer — HOK
LEED Consultant — Sustainable Design Consulting
Building Commissioning — Advanced Building Performance
Sustainability Consultant — Wetland Studies & Solutions
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