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NIST: National Institute of
Standards and Technology

g Since 1901, non-regulatory federal agency within
U.S. Commerce Department's Technology
Administration

g NIST develops and promotes measurements,
standards, and technology



BEES Sponsors C%}

a NIST Building & Fire Research Laboratory

a U.S. EPA Environmentally Preferable
Purchasing Program

a U.S. Department of Agriculture



BEES 3.0 %

g Model

g Data

g Software



BEES Model

q Takes Life-Cycle Approach

g Based on Consensus Standards
« Life-Cycle Costing (ASTM E917)
 Building Element Classification (ASTM E1557)
* Environmental Life-Cycle Assessment (ISO 14040)
e Multi-Attribute Decision Analysis (ASTM E1765)



BEES Model: C%%
Environmental Impacts

q Global Warming aSmog

g Acld Rain qOzone Depletion

q Eutrophication q Ecological Toxicity
q Fossil Fuel Depletion gHuman Health

g Indoor Air Quality g Criteria Air Pollutants

o Habitat Alteration qgWater Intake






BEES Model: Parameters C%
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BEES Data

1118 Generic and 80 Brand-Specific Products

23 Building Elements
Slab on Grade '

Interior Wall Finishes
Floor Coverings

Basement Walls . Parking Lot Paving

Beams . Partitions

Columns . Celling Finishes

Roof Sheathing - Fabricated Tollet Partitions
Exterior Wall Finishes - Lockers

Wall Insulation - Fixed Casework

Framing Chairs

Table Tops, Shelving
Soil Treatment
Transformer Oll

Wall Sheathing
Roof Coverings
Ceiling Insulation



BEES Please Participants

Asphalt Systems
Cargill Dow
C&A Floorcoverings

For the WannaBEES
Forbo
Herman Miller
Interface
ISG Resources
J&J Industries
Lafarge
I\/Iohag\lka BEES Please!
Natural Cork
Shaw
Trespa
Universal Textile Technologies

there’s always




Overall Performance

O Bconomic Performance E
B Environmental Performance UL';
Brick & Mortar Aluminum Siding
atucco
Alternatives
Mote: Lower values are hetter
Category Brick Stucco Aluminum
Economic Perform.--50% 28.0 11.2 109
Erviron. Perform.--a0% 20k 1149 126
Sum 536 23.1 235




Economic Performance

P $funit
8.00
g 6.00
[ First Cost £ 4w
2
B Future Cost = 2.00
8
. 0.00
-2.00
sen. Brick & Martar
Generic stucco
Altematives
Category Gen Brick Gen Stucco | GenAlumnum
First Cost 713 227 271
FLture Cost— 3.9% -0.53 0.36 -0.15
Sum 6.60 2.86

263

Gen. Aluminum Siding



Environmental Performance

[ acidi fication
B Crit. &ir Pollutants ots
Bl Ecological Tascity 0.0200
.Eutn:uphiu::atiu:un
OFosdl Fuel Depletion 0.0120
L Global Wanmming E
8 0.010a
B Hakitat Alteration It
B Human Heslth 0.00a0
EHindoor air
M ozone Depletion 0.0000 : : —
Hzmog Brick & Mortar Auminum Siding
Stuceo
W vster Intake Altematives
Mote: Lower values are bhetter
Category Brick Stucco Aluminum Category Gen Brick Gen Stucco | GenAlumnum
ACIdific ation—9% a.000a a.00aa 0.00aa Hurn an Health—g8% 0.0028 0.0015 0.0043
cnt. Air Pollutants--g% 0.0031 0.001a 0.0001 Indoor Air—8% 0.0000 0.0000 0.0000
Ecolog. Taxicity—8% 0.0001 0.0001 .o0o02 Ozone Depletion—8% 0.0000 0.0000 0.0000
Eutrophic ation—Y% 0.0004 0.0001 0.0001 S moc--8% 00017 0.0006 0.0002
Fossil Fuel Depl —9% 0.0015 0.0003 0.0002 Vidgter Intake— 8% 0.0003 0 0001 0 0000
Slobal W arming—9% 0.0011 0.0006 0.0003 Sum o.0110 00051 0 005
Habitat Alteration—3% 0.00oa0 0.00aa 0.00aa '




Acidification by Flow

B 2Amimonia mg H+funit
[ Hydrogen Chlaride I
B Hydrogen Cyanide g 1,000.00
O Hydrogen Fluaride %
N Hydrogen Sulfide E SO0.00
O Mitrogen Cides g
B Sulfur Oxides = 200
Bl Sulfuric Acid Gen. Brick & Mortar Gen. Auminum Siding
Seneric Stucco
Altematives
Note: Lower values are better
Category Gen Brick Gen Stucco | GenAlumnum
(@) Ammonia (NH3) 224 0.56 0.23
(a) Hydrogen Chloride (HCI) .43 4.35 a2.67
(a) Hydrogen Cyanide (HCMN) 0.00 0.00 0.00
(a) Hydrogen Fluoride (HF) 0.31 0.33 1.28
(a) Hydrogen Sulfide (H25) 0.30 0.08 0.03
(@) Mitrogen Oxides (MOx a5 NO2 709,89 195,16 114,30
(a) Sulfur Oxides (50X a5 302) 461.45 218.42 153.53
(a) Sulfuric Acid (H2504) 0.00 0.00 0.00
Sum 1173.72 418.90 27544




Global Warming by Life-Cycle Stage

0 CO2/unit
O Raw Materials Aucquisition E . 'DDD
(] M anufacturi 3
dnuta LIFTI'IQ E- EIDDD
O Transportation o
.U5e é
B End of Life E 1,000
0
Gen. Brick & Mortar Een. Aluminum Siding
Generic Stucco
Alternatives
Note: Lower values are hetter
Category Gen Brick Gen Stucco | GenAlumnum
1. Raw Materials 1216 1311 g2 1
2. Manufacturing 1392 4 a
3. Tranzportation B39 311 12
4. se 0 0 0
5. End of Life 0 0 0
Sum 3247 1626 g33




BEES 2.0:
9000+ users from 80 countries

Manufacturers

Researchers Designers

Other,

Educators Builders

Consultants Government




More BEES News... C%}

g 2002 Farm Bill using BEES

a BEES 2.0 Peer Review Report

q¢ BEES User Preferences Report

q Evaluation of LEED using LCA



Conclusion: {%
What Makes a Product Green"

The answers

lie In the

tradeoffs




For Free BEES Resources...%

www.bfrl.nist.gov/oae/bees.html

- Click “Download” for BEES 3.0

- Click “What’s the Buzz” for new BEES reports

- Click "BEES Please” to submit product data



