9/10/2007




9/10/2007

% | & " (**+-

! : & 1)*) 0™),
& ) ()*0,1




9/10/2007

% | & ")+,

! - & ) 0*),
& [*) ()**0,1




Chemical Tests

Sum of SiQ Al,0s;, F&0s;, %

Calcium Oxide (CaO), %
Sulfur Trioxide (SQ), %
Total Alkalies (as NgD), %

Available Alkalies (as N#D), %

Physical Tests

Loss on Ignition, %

Results
Class F

Amount retained on No. 325 Sieve, %

Specific Gravity

Moisture Content, %

81.63

10.83
0.43
1.45
0.42

0.67
23.87
2.37
0.09
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Results | ASTM C 618 | ASTM C 618
Class C | Class F (reqd)| Class C (reqd)

57.17 70 min
27.67

2.18 5.0 max
2.27

1.56

0.26 6.0
11.34 34 max

2.67

0.05

. /
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8-Day, 20.7 MPa

Compressive Strength, MPa
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A
Control and Class C ash_\)( / /
K

M\

Class F as

L=A] TUg TZ3

Days

18-month Expansion Limit: 0.10%

Percent Change

—Control —=-30F —=-40F —+-30C —+40C

Contral

Percent RDME

42 84 126 168 210 252

# Freeze-Thaw Cycles (6 Cycles Per Day)




Virgim Aggregates
South Plattz River

Recveled
Aggragatss

Cement Plant

Denver, Colorado
Urban Concrete Infrastructire

Demolition

o

Arrows tepresent transport and dashed green line is the uthan environment

9/10/2007



9/10/2007

) — th Eh

USAve Adams Arapahce Boulder Denver Dougas lefferson

W Population/km2  OHousing/km2
SOURCE: US CENSUS 2000

Per Capita Urban Cement Consumption De

Computed from 2002 Denver-
Aurora MSA; subsectors of

Per Capita, tonne

PCAPer Lapita == (LOD Per Lapita
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"""-"” Cradle-to-Cradle (C2C)
=

- Cradle-to-Grave (Landfill)

a
-

Cradle-to-Gate (Embodied) : N
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Operations:
85% of Total

Operations:
60% of Total

Cumulative energy (GJ)

Embodied:
15% of Total

High operating M Normal operating ™ Low operating [ Embodied

[

Direct Emissions from
Mobile/Fugitive Sources

Upstream/downstreal
emissions for transpg

|

Direct/Indirect Emissions
from Stationary Sources

Source: California Climate Action Registry — CemBeporting Protocol
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EC\Z’I‘S: ic 1997$USD| Total | Total
Industry Group| Sector Name| ! tonné Economic | Energy, | MTCO,E/
USD(YT) Input MJ/tonne | tonne

Waste

Management

Administrative, $3.00 201.6
and Waste o 562 o006 (o0s) $23°  -54  -0.018

Management,

Remediation

Services )
Services

10



Percent Change frp, BAU L

1 Pueblo, Co Underwood, ND

N L
VAR

/ Mt. Pleasant, TX \/

__\/ Wheaton, WY

%, %
R ~<

Materials

s ansport
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Avoided Avoided
Disposal xtraction
7% -2%

Disposal
6%

Transport
7%
Virgin_{

Aggregate
2%

Ready Mix
11%

Transport
7%

Recycled rt

Aggregate
2%

Virgin
Aggregate
1%

Industrial Byproduct
Beneficial Uses Category

1) Raw Material for Manufacturing a Product

2) Waste Stabilization/Solidification

3) Supplemental Fuel Source/Energy Recovery

4) Landfill Daily Cover/Internal Structures

5) Confined Geotechnical Fill — subbase/subgrade
6) Encapsulated Transportation Embankment

7) Capped Transportation Embankment

| X |
8) Unconfined Geotechnical Fill ] [ x x| x|

9) Unbonded Surface Course

10) Bonded Surface Course

11) Decorative Stone

12) Cold Weather Road Abrasive

Exempt from notification requirementss. NR 538.12 (3)
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Denver Per Capita total: 25.3 MTCOZ2E

Cement Food Packaging

Commercial-
Industrial Energy
35%
Light

12%
Mass Transit

Commercial 1%
Air Travel Trucks

City Buildings 6% 4%

3%
Source: Ramaswami, Janson, Hillman, and Reiner
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1,573,193

Viagm Aggregates
SouthPlans Faver

786,596

Firgin A,
Sonth Pt e

303,829

Denver, Colorade

Urban Concrere Infrastructure

G

- 1?- 3- 33?
1

Rrady:Mix

2,097,590
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