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A summary of the status of Tasks and Deliverables as of December 31, 2002 is presented in 
Attachment 1. 

HIGHLIGHTS  

• We made significant theoretical and computational progress this month in 
our characterization of the optical properties of pigments. 

• Negotiations are continuing with both Mike Evans Construction and the 
Sacramento Municipal Utility District (SMUD) for selection of potential 
monitoring sites.  

 
Tasks 
1.1 Attend Kick-Off Meeting 
 This Task is completed. 

1.2 Describe Synergistic Projects 
 This Task is completed. 
2.1 Establish the Project Advisory Committee (PAC) 
 This task is essentially completed. We have added two new members to the PAC (the 

updated list of PAC members is attached (Attachment 2): 
 i)  Steven Harris, Certification Manager of the Quality Auditing Institute, 

representing the Cedar Shake and Shingle Bureau (CSSB). 
 ii)  Aaron Backer, representing the DuPont Titanium Technologies. 

2.2 Software Standardization  
 (No activity.) 
2.3 PAC Meetings 
 (No activity.) 
2.4 Development of Cool Colored Coatings 
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2.4.1 Identify and Characterize Pigments with High Solar Reflectance 
 We made significant theoretical and computational progress this month in our 

characterization of the optical properties of pigments. We revised the theory used to 
determine the Kubelka-Munk scattering and absorption coefficients to base the 
calculation on the one measurement of reflectance and one measurement of 
transmittance, rather than two measurements of reflectance, allowing us to better 
handle the common case of nearly-opaque films. We have also gained insight into the 
important phenomenon on reflection due to change in refractive index at a smooth 
interface, which can strongly influence paint-film reflectance. The theory has been 
written up as part of a journal paper being drafted, and the optical property 
calculations are in progress. 

2.4.2 Develop a Computer Program for Optimal Design of Cool Coatings 
The algorithms being developed under Task 2.4.1 will be used in this task. 

2.4.3 Develop a Database of Cool-Colored Pigments 
 (No activity.) 
2.5 Development of Prototype Cool-Colored Roofing Materials 
 
2.5.1 Review of Roofing Materials Manufacturing Methods 

No significant progress in December. The review of literature is progressing. We are 
also continuing the process of making arrangements with Elk, BASF, 3M, and ISP 
Minerals to visit a few industrial sites (manufacturing of roofing materials) in the 
vicinity of the Bay Area. 

2.5.2 Design Innovative Methods for Application of Cool Coatings to Roofing Materials 
The near-infrared (NIR) reflectance of a NIR-transparent paint film can be raised 
through use of a NIR-reflective undercoat. We have prepared samples of various 
NIR-reflective undercoats, including white paints with high concentrations of 
titanium dioxide, metal paints based on aluminum flakes, and mica-flake paints. We 
have found that even fairly thin layers of white paint can be made NIR reflective if 
the pigment concentration is high. The NIR reflectance of aluminum-flake paints 
(about 0.6) was significantly lower than that of aluminum foil (about 0.9), suggesting 
either that the binder or the flakes were more absorptive than expected. The NIR 
reflectance of the mica-flake paints was comparable to the aluminum-flake paints. 

2.5.3 Accelerated Weathering Testing 
 (No activity.) 
2.6 Field-Testing and Product Useful Life Testing  
 Final approval is still pending for use of the homes in the Sacramento subdivision 

being built by Evans Construction. Land use agreements were granted for setup of the 
exposure racks in seven sites across the state of California. 

2.6.1 Building Energy-Use Measurements at California Demonstration Sites 
 Negotiations are continuing with both Mike Evans Construction and the Sacramento 

Municipal Utility District (SMUD). Evans Construction prefers minimal intrusions 
from data acquisition systems (DAS) and monitoring equipment. They want potential 
homebuyers to be enthusiastic about their new home, and not dissatisfied with 
unsightly DAS equipment. Therefore, we (ORNL) and SMUD are working toward a 
common data acquisition system for measuring wall, roof and HVAC performance. 
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SMUD is subsidizing Evans Construction in exchange for acquiring thermal 
performance data of insulated concrete foam (ICP) walls. We are interested in the 
roofs. Hence, we are discussing with SMUD the possibility of combining the two 
initiatives and working together on the performance of the building envelope.  

2.6.2 Materials Testing at Weathering Farms in California 
We (ORNL) have received approval from the California Department of Water 
Resources (DWR) to setup exposure racks in the vicinity of weather stations 
maintained by the California Irrigation Management Information System (CIMIS). A 
Memorandum of Understanding was forwarded to the DWR to define placement and 
maintenance requirements for the racks. The DWR requires that the racks not 
adversely affect the weather data. The DWR also wants their district DWR 
representatives to be informed of any site visits or maintenance. The DWR agreed to 
have their technicians check the exposure site as part of their monthly check of 
meteorological instruments. They will also support us with the retrieval and 
replacement of samples for scheduled measurements of reflectance and emittance. 

 The exposure racks will each be 5.5-ft high by 9-ft long. A rack will be divided into 
three sections having respective slopes of 2-, 4- and 8-in of rise for 12-in of run. Each 
section can hold two sub-assemblies that are easily removed from the rack for 
shipment to ORNL. All sub-assemblies will be designed to have 6 rows of samples 
with 34-in of usable space in each row. Sample size will be 4-in by 4-in, a size that 
LBNL’s Perkin-Elmer Lambda 19 spectrophotometer and easily accommodate. 

 Our plan is to start field-testing of concrete tile, clay tile, and painted metal in the 
exposure racks in March 2003. The racks will have ample room when additional 
asphalt shingles are ready for testing. MCA will supply samples of clay tile, and 
Monier Life Tile will supply samples of cement tile. BASF will supply all the painted 
metal samples. We will conduct side-by-side testing of seven different painted metal 
colors with standard pigments and also with cool roof color pigments (CRCP) 
blended by BASF. A similar approach will be tried with the concrete tile; however, 
MCA manufacturers clay tile only with the CRCP. 

2.6.3 Steep-slope Assembly Testing at ORNL 
(No significant activity.)  

2.6.4 Product Useful Life Testing 
 (No activity.) 
2.7 Technology transfer and market plan  
 
2.7.1 Technology Transfer 

(No activity.)  
2.7.2 Market Plan 
 (No activity.) 
2.7.3 Title 24 Code Revisions 

Pennington and Akbari discussed a few more minor modifications to the proposal for 
revision of Title 24 for cool roofs on existing non-residential low-sloped roofs.  

Management Issues  
• None  



Ja
nu

ar
y 

09
, 2

00
3 

 
Pa

ge
 4

 

 

A
tta

ch
m

en
t 1

 

Pr
oj

ec
t T

as
ks

 a
nd

 S
ch

ed
ul

es
 (A

pp
ro

ve
d 

on
 M

ay
 1

6,
 2

00
2)

  

Ta
sk

 
Ta

sk
 T

itl
e 

an
d 

D
el

iv
er

ab
le

s 
Pl

an
 

St
ar

t 
D

at
e 

A
ct

ua
l 

St
ar

t 
D

at
e 

Pl
an

 
Fi

ni
sh

 
D

at
e 

A
ct

ua
l 

Fi
ni

sh
 

D
at

e 

%
 C

om
pl

et
io

n 
as

 o
f 

12
/3

1/
20

02
 

1 
Pr

el
im

in
ar

y 
A

ct
iv

iti
es

 
 

 
 

 
 

1.
1 

A
tte

nd
 K

ic
k 

O
ff

 M
ee

tin
g 

D
el

iv
er

ab
le

s:
 

• 
W

rit
te

n 
do

cu
m

en
ta

tio
n 

of
 m

ee
tin

g 
ag

re
em

en
ts

 a
nd

 a
ll 

pe
rti

ne
nt

 
in

fo
rm

at
io

n 
(C

om
pl

et
ed

)  
• 

In
iti

al
 sc

he
du

le
 fo

r t
he

 P
ro

je
ct

 A
dv

is
or

y 
C

om
m

itt
ee

 m
ee

tin
gs

 
(C

om
pl

et
ed

) 
• 

In
iti

al
 sc

he
du

le
 fo

r t
he

 C
rit

ic
al

 P
ro

je
ct

 R
ev

ie
w

s (
C

om
pl

et
ed

) 

5/
16

/0
2 

5/
16

/0
2 

6/
1/

02
 

6/
10

/0
2 

10
0%

 

1.
2 

D
es

cr
ib

e 
Sy

ne
rg

is
tic

 P
ro

je
ct

s 
D

el
iv

er
ab

le
s:

 
• 

A
 li

st
 o

f r
el

ev
an

t o
n-

go
in

g 
pr

oj
ec

ts
 a

t L
B

N
L 

an
d 

O
R

N
L 

(C
om

pl
et

ed
) 

5/
1/

02
 

2/
1/

02
 

5/
1/

02
 

5/
1/

02
 

10
0%

 

1.
3 

Id
en

tif
y 

R
eq

ui
re

d 
Pe

rm
its

 
N

/A
 

 
N

/A
 

 
 

1.
4 

O
bt

ai
n 

R
eq

ui
re

d 
Pe

rm
its

 
N

/A
 

 
N

/A
 

 
 

1.
5 

Pr
ep

ar
e 

Pr
od

uc
tio

n 
R

ea
di

ne
ss

 P
la

n 
N

/A
 

 
N

/A
 

 
 

2 
T

ec
hn

ic
al

 T
as

ks
 

 
 

 
 

 
2.

1 
Es

ta
bl

is
h 

th
e 

pr
oj

ec
t a

dv
is

or
y 

co
m

m
itt

ee
 

D
el

iv
er

ab
le

s:
 

• 
Pr

op
os

ed
 In

iti
al

 P
A

C
 O

rg
an

iz
at

io
n 

M
em

be
rs

hi
p 

Li
st

 (C
om

pl
et

ed
) 

• 
Fi

na
l I

ni
tia

l P
A

C
 O

rg
an

iz
at

io
n 

M
em

be
rs

hi
p 

Li
st

 
• 

PA
C

 M
ee

tin
g 

Sc
he

du
le

 (C
om

pl
et

ed
)  

• 
Le

tte
rs

 o
f A

cc
ep

ta
nc

e 
 

6/
1/

02
 

5/
17

/0
2 

9/
1/

02
 

 
98

%
 

2.
2 

So
ftw

ar
e 

st
an

da
rd

iz
at

io
n 

D
el

iv
er

ab
le

s:
 

• 
W

he
n 

ap
pl

ic
ab

le
, a

ll 
re

po
rts

 sh
al

l i
nc

lu
de

 a
dd

iti
on

al
 fi

le
 fo

rm
at

s t
ha

t w
ill

 
be

 n
ec

es
sa

ry
 to

 tr
an

sf
er

 d
el

iv
er

ab
le

s t
o 

th
e 

C
EC

 
• 

W
he

n 
ap

pl
ic

ab
le

, a
ll 

re
po

rts
 sh

al
l i

nc
lu

de
 li

st
s o

f t
he

 c
om

pu
te

r p
la

tfo
rm

s, 
op

er
at

in
g 

sy
st

em
s a

nd
 so

ftw
ar

e 
re

qu
ire

d 
to

 re
vi

ew
 u

pc
om

in
g 

so
ftw

ar
e 

de
liv

er
ab

le
s  

N
/A

 
 

N
/A

 
 

 



Ja
nu

ar
y 

09
, 2

00
3 

 
Pa

ge
 5

 

 

Pr
oj

ec
t T

as
ks

 a
nd

 S
ch

ed
ul

es
 (c

on
td

.) 
 

Ta
sk

 
Ta

sk
 T

itl
e 

an
d 

D
el

iv
er

ab
le

s 
Pl

an
 

St
ar

t 
D

at
e 

A
ct

ua
l 

St
ar

t 
D

at
e 

Pl
an

 
Fi

ni
sh

 
D

at
e 

A
ct

ua
l 

Fi
ni

sh
 

D
at

e 

%
 C

om
pl

et
io

n 
as

 o
f 

12
/3

1/
20

02
 

2.
3 

PA
C

 m
ee

tin
gs

 
D

el
iv

er
ab

le
s:

 
• 

D
ra

ft 
PA

C
 m

ee
tin

g 
ag

en
da

(s
) w

ith
 b

ac
k-

up
 m

at
er

ia
ls

 fo
r a

ge
nd

a 
ite

m
sF

in
al

 
PA

C
 m

ee
tin

g 
ag

en
da

(s
) w

ith
 b

ac
k-

up
 m

at
er

ia
ls

 fo
r a

ge
nd

a 
ite

m
s S

ch
ed

ul
e 

of
 C

rit
ic

al
 P

ro
je

ct
 R

ev
ie

w
sD

ra
ft 

PA
C

 M
ee

tin
g 

Su
m

m
ar

ie
s 

• 
Fi

na
l P

A
C

 M
ee

tin
g 

Su
m

m
ar

ie
s  

9/
1/

02
 

6/
1/

02
 

6/
1/

05
 

 
13

%
 (1

/6
) 

2.
4 

D
ev

el
op

m
en

t o
f c

oo
l c

ol
or

ed
 c

oa
tin

gs
 

 
 

 
 

 
2.

4.
1 

Id
en

tif
y 

an
d 

C
ha

ra
ct

er
iz

e 
Pi

gm
en

ts
 w

ith
 H

ig
h 

So
la

r R
ef

le
ct

an
ce

 
D

el
iv

er
ab

le
s:

 
• 

Pi
gm

en
t C

ha
ra

ct
er

iz
at

io
n 

D
at

a 
R

ep
or

t 

6/
1/

02
 

6/
1/

02
 

12
/1

/0
4 

 
~ 

17
%

 

2.
4.

2 
D

ev
el

op
 a

 C
om

pu
te

r P
ro

gr
am

 fo
r O

pt
im

al
 D

es
ig

n 
of

 C
oo

l C
oa

tin
gs

 
D

el
iv

er
ab

le
s:

 
• 

C
om

pu
te

r P
ro

gr
am

 

11
/1

/0
3 

 
12

/1
/0

4 
 

 

2.
4.

3 
D

ev
el

op
 a

 D
at

ab
as

e 
of

 C
oo

l-C
ol

or
ed

 P
ig

m
en

ts
 

D
el

iv
er

ab
le

s:
 

• 
El

ec
tro

ni
c-

fo
rm

at
 P

ig
m

en
t D

at
ab

as
e 

 

6/
1/

03
 

 
6/

1/
05

 
 

 

2.
5 

D
ev

el
op

m
en

t o
f p

ro
to

ty
pe

 c
oo

l-c
ol

or
ed

 ro
of

in
g 

m
at

er
ia

ls
 

 
 

 
 

 
2.

5.
1 

R
ev

ie
w

 o
f R

oo
fin

g 
M

at
er

ia
ls

 M
an

uf
ac

tu
rin

g 
M

et
ho

ds
 

D
el

iv
er

ab
le

s:
 

• 
M

et
ho

ds
 o

f F
ab

ric
at

io
n 

an
d 

C
ol

or
in

g 
R

ep
or

t 

6/
1/

02
 

6/
1/

02
 

6/
1/

03
 

 
~ 

40
%

 

2.
5.

2 
D

es
ig

n 
In

no
va

tiv
e 

M
et

ho
ds

 fo
r A

pp
lic

at
io

n 
of

 C
oo

l C
oa

tin
gs

 to
 R

oo
fin

g 
M

at
er

ia
ls

 
D

el
iv

er
ab

le
s:

 
• 

Su
m

m
ar

y 
C

oa
tin

g 
R

ep
or

t  
• 

Pr
ot

ot
yp

e 
Pe

rf
or

m
an

ce
 R

ep
or

t  

6/
1/

02
 

6/
1/

02
 

12
/1

/0
4 

 
< 

5%
 

2.
5.

3 
A

cc
el

er
at

ed
 W

ea
th

er
in

g 
Te

st
in

g 
D

el
iv

er
ab

le
s:

 
• 

A
cc

el
er

at
ed

 W
ea

th
er

in
g 

Te
st

in
g 

R
ep

or
t  

11
/1

/0
2 

10
/1

/0
2 

6/
1/

05
 

 
< 

3%
 



Ja
nu

ar
y 

09
, 2

00
3 

 
Pa

ge
 6

 

 

Pr
oj

ec
t T

as
ks

 a
nd

 S
ch

ed
ul

es
 (c

on
td

.) 
 

Ta
sk

 
Ta

sk
 T

itl
e 

Pl
an

 
St

ar
t 

D
at

e 

A
ct

ua
l 

St
ar

t 
D

at
e 

Pl
an

 
Fi

ni
sh

 
D

at
e 

A
ct

ua
l 

Fi
ni

sh
 

D
at

e 

%
 

C
om

pl
et

io
n 

as
 o

f 
12

/3
1/

20
02

 
2.

6 
Fi

el
d-

te
st

in
g 

an
d 

pr
od

uc
t u

se
fu

l l
ife

 te
st

in
g 

 
 

 
 

 
2.

6.
1 

B
ui

ld
in

g 
En

er
gy

-U
se

 M
ea

su
re

m
en

ts
 a

t C
al

ifo
rn

ia
 D

em
on

st
ra

tio
n 

Si
te

s 
D

el
iv

er
ab

le
s:

 
• 

D
em

on
st

ra
tio

n 
Si

te
 T

es
t P

la
n 

• 
Te

st
 S

ite
 R

ep
or

t  

6/
1/

02
 

9/
1/

02
 

10
/1

/0
5 

 
5%

 

2.
6.

2 
M

at
er

ia
ls

 T
es

tin
g 

at
 W

ea
th

er
in

g 
Fa

rm
s i

n 
C

al
ifo

rn
ia

 
D

el
iv

er
ab

le
s:

 
• 

W
ea

th
er

in
g 

St
ud

ie
s R

ep
or

t  

6/
1/

02
 

10
/1

/0
2 

10
/1

/0
5 

 
10

%
 

2.
6.

3 
St

ee
p-

sl
op

e 
A

ss
em

bl
y 

Te
st

in
g 

at
 O

R
N

L 
D

el
iv

er
ab

le
s:

 
• 

W
ho

le
-B

ui
ld

in
g 

En
er

gy
 M

od
el

 V
al

id
at

io
n 

Pr
es

en
ta

tio
n 

at
 th

e 
Pa

ci
fic

 C
oa

st
 

B
ui

ld
er

s C
on

fe
re

nc
eS

te
ep

 S
lo

pe
 A

ss
em

bl
y 

Te
st

 R
ep

or
t  

6/
1/

02
 

10
/1

/0
2 

10
/1

/0
5 

 
~ 

10
%

 

2.
6.

4 
Pr

od
uc

t U
se

fu
l L

ife
 T

es
tin

g 
D

el
iv

er
ab

le
s:

 
• 

So
la

r R
ef

le
ct

an
ce

 T
es

t R
ep

or
t 

5/
1/

04
 

 
6/

1/
05

 
 

 

2.
7 

Te
ch

no
lo

gy
 tr

an
sf

er
 a

nd
 m

ar
ke

t p
la

n 
 

 
 

 
 

 
2.

7.
1 

Te
ch

no
lo

gy
 T

ra
ns

fe
r 

D
el

iv
er

ab
le

s:
 

• 
Pu

bl
ic

at
io

n 
of

 re
su

lts
 in

 in
du

st
ry

 m
ag

az
in

es
 a

nd
 re

fe
re

ed
 jo

ur
na

l a
rti

cl
es

 
• 

Pa
rti

ci
pa

tio
n 

in
 b

ui
ld

in
gs

 p
ro

du
ct

s e
xh

ib
iti

on
, s

uc
h 

as
 th

e 
PC

B
C

 B
ro

ch
ur

e 
su

m
m

ar
iz

in
g 

re
se

ar
ch

 re
su

lts
 a

nd
 c

ha
ra

ct
er

iz
in

g 
th

e 
be

ne
fit

s o
f c

oo
l c

ol
or

ed
 

ro
of

in
g 

m
at

er
ia

ls
 

6/
1/

03
 

6/
1/

02
 

6/
1/

05
 

 
~ 

3%
 

2.
7.

2 
M

ar
ke

t P
la

n 
D

el
iv

er
ab

le
s:

 
• 

M
ar

ke
t P

la
n(

s)
 

5/
1/

05
 

 
6/

1/
05

 
 

 

2.
7.

3 
Ti

tle
 2

4 
C

od
e 

R
ev

is
io

ns
 

D
el

iv
er

ab
le

s:
 

• 
D

oc
um

en
t c

oo
rd

in
at

io
n 

w
ith

 C
oo

l R
oo

fs
 R

at
in

g 
C

ou
nc

il 
in

 m
on

th
ly

 p
ro

gr
es

s r
ep

or
ts

 
• 

Ti
tle

 2
4 

D
at

ab
as

e 
 

6/
1/

02
 

5/
16

/0
2 

6/
1/

05
 

 
~ 

5%
 



Ja
nu

ar
y 

09
, 2

00
3 

 
Pa

ge
 7

 

 

Pr
oj

ec
t T

as
ks

 a
nd

 S
ch

ed
ul

es
 (c

on
td

.) 
 

Ta
sk

 
Ta

sk
 T

itl
e 

Pl
an

 
St

ar
t D

at
e 

A
ct

ua
l 

St
ar

t 
D

at
e 

Pl
an

 
Fi

ni
sh

 
D

at
e 

A
ct

ua
l 

Fi
ni

sh
 

D
at

e 

%
 

C
om

pl
et

io
n 

as
 o

f 
12

/3
1/

20
02

 
V

II
 

C
rit

ic
al

 P
ro

je
ct

 R
ev

ie
w

(s
) 

D
el

iv
er

ab
le

s:
 

• 
M

in
ut

es
 o

f t
he

 C
PR

 m
ee

tin
g 

 
 

 
 

 

X
II

 
(C

) 
M

on
th

ly
 P

ro
gr

es
s R

ep
or

ts
 

D
el

iv
er

ab
le

s:
 

• 
M

on
th

ly
 P

ro
gr

es
s R

ep
or

ts
 

6/
1/

02
 

6/
1/

02
 

6/
1/

05
 

 
19

%
 (7

/3
6)

 

X
II

 
(D

) 
Fi

na
l R

ep
or

t 
D

el
iv

er
ab

le
s:

 
• 

Fi
na

l R
ep

or
t O

ut
lin

e 
• 

Fi
na

l R
ep

or
t 

3/
1/

05
 

 
10

/1
/0

5 
 

 

 
Fi

na
l M

ee
tin

g 
D

el
iv

er
ab

le
s:

 
• 

M
in

ut
es

 o
f t

he
 C

PR
 m

ee
tin

g 

10
/1

5/
05

 
 

10
/3

1/
05

 
 

 



January 09, 2003  Page 8 

 

 
Attachment 2. 

Update list of Project Advisory Committee members. 
 
Member Company E_mail Tel No. 
Aaron J. Becker 
 Senior Research Associate 

DuPont Titanium 
Technologies 

Aaron.J.Becker@usa.dupont.com T 302-695-8706 
F 302-695-1219 

Tom Bollnow National Roofing 
Contractors 
Association 

tbollnow@nrca.net 847-299-9070 

Carl Blumstein  
  CIEE Director 

CIEE blumstei@socrates.berkeley.edu 510-287-3320  

Jack Colbourn 
  Director 

EPA SF Office colbourn.jack@epa.gov 415-947-4109 

Steven Harris 
  Certification Manager 

Quality Auditing 
Institute, 
For Cedar Shake 
and Shingle 
Bureau (CSSB) 

sharris@qai.org T 604-828-7283 
F 604-461-8377 

Noah Horowitz 
  CRRC Ex-Director 

CRRC nhorowitz@nrdc.org 415-777-0220 

Archie Mulligan 
  Executive Director 

Habitat for 
Humanity 

hfh@calweb.com T 916-456-9543 
F 916-456-5449 

Rick Olson 
 

Roof Tile 
Institute 

ntrma@aol.com T 888-321-9236 
F 541-689-5530 

Steven Ryan 
  Energy Star 

EPA Ryan.Steven@epamail.epa.gov 202-564-1254 

Mike Rothenberg 
  Program Manager 

Bay Area Air 
Quality 
Management 
District 

mrothenberg@baaqmd.gov 415-749-4668 

Tom Shallow Asphalt Roofing 
Manufacturers 
Association 

tshallow@kellencompany.com 202-207-1110 
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Cool Roof Colored Materials 
Project Advisory Committee Members 

 
1. Aaron J. Becker 

Senior Research Associate 
Dupont Titanium Technologies 
Dupont Experimental Station 
Building 352/200 
Wilmington, Del 19880-0352 
Tel: 302-695-8706 
Fax: 302-695-1219 
Aaron.J.Becker@usa.dupont.com 

 

2. Carl Blumstein 
Director 
California Institute for Energy Efficiency 
UCOP 
1333 Broadway, MS 713948 
Oakland, CA 94612 
Tel: 510-287-3320 
blumstei@socrates.berkeley.edu 

3. Tom Bollnow 
National Roofing Contractors Association 
10255 W. Higgins Rd., Ste. 600 
Rosemont, IL 60018-5607 
Tel:  847-299-9070 
Fax: 847-299-1926 
tbollnow@nrca.net 

4. Jack Colbourn 
Director 
EPA SF Office 
75 Hawthorne Street 
San Francisco, CA 94105 
Tel: 415-947-4109 
colbourn.jack@epa.gov 

5. Steven Harris 
Certification Manager,  
Quality Auditing Institute 
2825 Murray Street 
Port Moody B.C 
V3H 1X3 
Canada 
Cell 604-828-7283 
Tel: 604-461-8378 
Fax: 604-461-8378 
sharris@qai.org 

6. Noah Horowitz 
CRRC Ex-Director 
CRRC 
c/o NRDC 

71 Stevenson Street, Suite 1825 
San Francisco, CA 94105 
Tel: 415-777-0220 
nhorowitz@nrdc.org 

7. Archie Mulligan 
Executive Director 
Habitat for Humanity 
890 Morse Avenue 
Sacramento, CA 95864-4922 
Tel: 916-456-9543 
Fax: 916-456-5449 
hfh@calweb.com 

8. Rick Olson 
Roof Tile Institute 
35524 Zepher Way 
Pleasant Hill, OR 97455 
Tel: 888-321-9236 
Fax: 541-689-5530 
ntrma@aol.com 

9. Mike Rothenberg  
Program Manager 
Bay Area Air Quality Management District 
939 Ellis Street 
San Francisco, CA 94109 
Tel: 415-749-4668 
mrothenberg@baaqmd.gov 

10. Steven Ryan  
Energy Star 
EPA 
Ariel Rios Building 
1200 Independence Avenue NW 
Washington, DC 20460 
Tel: 202-564-1254 
Ryan.Steven@epamail.epa.gov 

11. Thomas A. Shallow        
Asphalt Roofing Manufacturers Association  
1156 15th Street, NW Suite 900  
Tel: 202-207-1110 
Fax: 202-223-9741 
Washington, DC 20005  
tshallow@kellencompany.com  
 




