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‘Noonan; Gary (CDCICCEHIP/NCEH)

From: Noonan, Gary (CDC/CCEHIP/NCEH)
Sent: Thursday, May 14, 2009 3:25 PM
To: McGeehin, Mike (CDC/CCEHIP/NCEH)

Subject: Fw: CPSC-LBNL wallboard IAG work plan
Attachments: CPSC Narrative Workplan 80427.doc

FYl

Gary P. Noonan
CDC/NCEH/EHHE

(w) 770-488-3449

{c) 678-362-1156

Sent from a handheld device

From: Michael G, Apte <mgapte@Ibl.gov>

To: Noonan, Gary (CDC/CCEHIP/NCEH); Gressel, Michael G. (CDC/NIOSH/DART)
Sent: Thu May 14 15:22:47 2009
Subject: CPSC-LBNL waltboard IAG work plan

Hi Gary. Here is the work plan that we developed for the CPSC IAG.

Best
Mike

1/8(2009
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 Draft LBNL Work Plan for CPSC Wallboard Emission Factors — Apr| 22,2000

Background - This work-plan responds to a need for measured emisé-i;)n factors
for sulfur containing compounds in gypsum board as outlined in the informal
description of emissions chamber studies provided by the Consumer Products
Safety Commission (CPSC) dated 4/9/2009 and subsequent conversations

between LBNL and CPSC.

According to the CPSC, “the purpose of the ch udies is to provide

quantitative data on gas emissions from dryw nission factors need to

be presented in a way that is sufficient.foi riving exposure:concentrations in

assessment of the corrosiveness of the emissions from wallboard as it pertains to

' The wall board samples will be provided by CPSC.

2 In the California Specification 01350 titled “Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources using Small-Scale Environmental Chambers” the measured
emission factors derived from small chamber experiments are used to estimate steady-state
building concentrations for comparison to a concentration of interest (i.e., chronic reference
exposure levels, odor threshold, sensory irritation threshold, ...).
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household components such as copper wires, receptacles, switches, electronic

boards, smoke detectors, gas lines and connectors.

The second phase of the study will focus on a limited number of higher emitting
materials identified in Phase | to characterize factors that may influence long-

term emissions such as temperature, moisture, ventilatjon, and wall coverings

LBNL chambers - LBNL has several e%ﬁg@g test syg&ems for ch;éiaptenzmg

\.&ﬁ%

-:"r ‘.‘ﬁ.“‘.

for "’:these mclu&l“f~ ot

-
steel chambers housed in a temﬁejat%”wqgtroIled’%ltwronment a medium sized

SEET St 1
_,‘..n',...u

co e wall s.s.
%égi‘ e
chamb stems. Tﬁ%@‘ore mm’" al effort is anticipated to bring the emission
Sgrom T M
chamber co%nent of thegtudy on-llne However, the reactive nature of many

of the reduced §ﬁl£§; cop ﬁlents of interest may require that the stainless steel

chambers and transfé‘ﬁ‘mes be treated using Sulfinert® surface coating.

The small chambers provide the quickest experimental results because multiple
samples (up to four) can be tested simultaneously for a given temperature and
humidity setting. The medium chamber provides better air mixing control to

characterize the relationship between emissions and ventilation and can also be



o A W N

© o0 ~N o

10
11
12
13
14

15

16
17
18
19
20
21
22

23

loaded with more material to improve detection limits as needed. The medium

chamber may also provide a useful test system for exposing metal and electronic
samples to artificial emissions to characterize corrosion rates in-situ. The large
chambers provide room scale testing where field relevant loading factors and

ventilation rates can be simulated.

P
=0

Recommendation — Assuming we are able to achgeﬁ)_za%ﬁdequate detection limits
__""%

g,

(see below), the preferred approach would beﬁ%%‘“ibe@mall chamber system

%Ez’%"

'{E{Ez.

for treating the chambers and sample handhng compgnents to Teg Agﬂ“ e loss of
aite] the

f—’-.
qua....
%,-,;"‘

iates for “rﬁg sion factors for all
@‘?’%Nf o, -
f‘”“ :eﬁlaentlfy peTentlal high emitters with

emissions chambers. s is expected to increase sample throughput by

approximately a factor of four because the emission factors can be measured
from samples either the same day that they are installed or the following
morning. Without the pre-conditioning chambers it would be necessary to wait

several days to a week before fresh samples had equilibrated to the standard
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temperature and humidity conditions used for testing. The pre-conditioning |

chambers may also provide a testbed for assessing the rate and extent of
corrosion on household components exposed to the emissions from wallboard as

described below.

LBNL sampling and analysis - LBNL has well established methods for

b
E

collection and analysis of volatile organic chemlcal oW molecular weight

Target expenmen‘::wty T%stlmaté{h ar et dﬁtéctlon limits, we note
.-.E;r‘.‘ = 3 ey e

o ped by U éj?ed Engln%:ﬁng Inc. for%%e Bureau of Community

Environmental Healt 3ﬁ-’ Ep:

1..‘3.1_.5‘ ..

i ‘ v—*’
spa%er gypsum%agld paper after the materials were

a@;.:

> anJ fou ggd three primary sulfur containing chemicals —
=g

carbonyl sfﬁgg hydrog

2N
“-:« 2y

e. _J"ulf ide and trace amounts of carbon disulfide. These

chemicals are ra gy;me&agured in homes but when detected, the carbon disulfide

=dth &5
:a.:—.c..._'!f"'

and carbonyl sulfide Have been found to be approximately 5 ppb (~ 15 pg/m®)

(Larkin et al., 2008; Wiesel et al., 2008).

Assuming steady state conditions, only one source material, and no contribution
from outside air, the indoor concentration Css (pg/m?®) of a pollutant is related to

the material specific emission factor EF; for material / (ug/m?h) as
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(1)

where L; (m?/m3) is the loading factor or surface area of material per volume of
dwelling and ACH (h™") is the air exchange rate in the dwelling. The approximate

surface to volume ratio for gypsum board in homes is 1 2 m*m?® (Hodgson et al.,

..x—.

,»8 re, assuming gypsum

o

iningfEGMpBNds, the emission factor

xﬁw

with a material loading factor ‘Q,B%pmx'mateﬁgg

IS .
sk w‘&’iﬁh

result in a steady state concentra%gn%‘ 2.5 ug/m Eer Equatlon 1. ForVOC
%?%u w-

Eﬁple up tofsa;ters ﬁ?

“‘ﬁbﬁ ;-: B \g&.’% af-ﬁ @i@lﬁ
acceptable colle_. l’"on efflcxen“ and reé% gpy this sé‘mple volume would collect

Sy

15 ng ofa%a%ge wh“‘fé“'

e "‘ﬂ'-—r.":":

{\_A_rég%wéggj&t?e W%Qal range of quantification for other

a«.?.:
=

V ”‘:Therefor@vﬁ Ve exp fto be abléi,&an%lyze carbon disulfide using a

(o S0

"‘-r.“‘-‘:—*

modi

cryotrapping system e_.éattempt to collect all analytes with the same sample but if
this is not successful, we will adapt an existing aldehyde method for collection
and analysis of carbonyl sulfide and apply OSHA Method 1008, which utilizes

silver nitrate coated silica gel for collection and analysis of hydrogen sulfide.
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Sampling and Analysis Method Development — We will start by adapting and

optimizing our VOC method, which is based on EPA Method TO-17, for
quantification of volatile sulfur compounds. We will determine whether carbonyl
sulfide and hydrogen sulfide can be collected and quantified with the VOC

method. Analyzing the highly volatile and reactive sulfur constituents may require

version of the '@@__ﬁ‘CMSmgpod ther '

@m

‘ s"’n&éhﬁhe m‘éﬁif ed VOC method, we will use an

“c-—""qar.

ISHR Laldehyde metled thﬁ;;@NPH coated samplers that derivitize the
~"-'--'-:. h:-;% ~é‘-x

we will evalua@he applxgﬁlllty of a test method based on OSHA method T-

ﬁrate coated silica gel to collect hydrogen sulfide. This

1008 which uses s
method is similar to oﬁr existing method for sampling and analysis of volatile
organic acid compounds. Once the appropriate method(s) are identified and
optimized, we will develop basic QA/QC criteria for collection efficiency, method

detection and quantification limits and analyte recovery.
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Measurements of emission factors — Once the instrumental analyses are

optimized for the VSCs, we can proceed with emission testing. Using the small
emissions chambers we can process 12 samples per month for standard

emission factors if the small chambers are also used fq; pre-conditioning the

samples. Our small chamber protocol generally foall,g 05 aSTM Standard Guide D-

:;‘3?-"? -ﬁgﬂ&

5116-97 and CDHS 2004 “Standard Practice f@ fj:ihe §“‘s ; g of Volatile Organic

.!x:x

= %
gdzin the é‘nissmn chambers.

iih u1ld|ng éngaaterlals sgﬁ_eﬁes tha %ples equilibrate within a
H"’\’.é‘i‘- "i-:f'

few days after cham“h’rhcondt ons ¢ are ch j_tged so if we use pre-condltlonmg

ﬂlaln approxnmately 6 air changes after installing the

matenal 'Fti;v%wﬂl allow u‘éio process materials at a rate of four samples per day
t—c%"'a. ""4
(four days per Weels) or gpfaverage of 16 samples per week.
f:a = =

The tests will be conaﬁ”éted in four 10.5-L stainless steel chambers maintained at
23 £ 1 °C in a controlled environmental chamber. If necessary, the chambers will
be surface coated with Sulfinert® treatment prior to use to minimize surface

interactions with the reactive sulfur constituents. A 0.06-m%h inlet flow of carbon-
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filtered preconditioded 'Iair et 50% + 5% relatlvehumldlty3 ‘will be supbiied
continuously to each test chamber. The relative humidity within the test
chambers will be controlled by a flow of mixed streams of dry- and water-
saturated air. The RH can be adjusted over a wide range so the Phase |

experiments can be conducted at a selected RH based on needs of CPSC (i.e.,

XN
iy

gypsum board samples will be sealed by pres,_%i’% nu‘ fit) into stainless steel

%*-‘*%i%“;
(m3lmzlh) will be apprommateli%ﬁ?f?("_:lm

kY

samples collected fromihe chamﬁegexha t%%tream wﬂjgbe maintained at less

' Tk n;y:.':,
=

than 90% of thegmﬁjet air str?é”am to préy .. Pl

'rodu"‘ loggpf room air into the

samplers. These c‘dﬁ tlonsiﬁy need to 8,8 adjusted depending on the final
analyficarme cthitls, used%u”{the ﬁa?‘;_;uﬂl h“e*used to guide the initial setup of

-'\.a.‘h

the e;;ggnments
%ez:

.ﬂ-\

—-"'-C-':"'

)E:COMOS] Bﬁeness testing is to characterize the potential for
damage of househdl??‘?:’ri;mponents exposed to the emissions from the wallboard.
The emissions testing will identify wallboard that has the highest emissions of
volatile sulfur chemicals as well as other volatile organic chemicals. Based on

these results, we will classify the wallboard as high, medium or low emitters.

3 Baseline conditions for humidity and temperature will be identified after consulting with the
funding agency to insure the values are relevant to the conditions of interest.
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Draft LBNL Work Plan for CPSC Wallboard Emission Fay
Samples of these boards wiilli t.)e' obiaihed from CPSC forusein 'the corrosion
testing. The premise is that the actual board will provide a more realistic and
relevant emission stream than a custom mixed gas stream designed to mimic the

emissions results. The material pre-conditioning chambers developed for the

emission testing provide a matrix of test containers that can provide a range of

temperature e@?ﬁﬁeng- =Y

'n‘““eg Lm%tenals mclude copper test stnp,

OEEEE
L

%ﬁ s as requested by CPSC. The test strips will

transparent face matetia with clamping ring and the conditions in each chamber
will be adjusted to a predetermined combination of RH and ventilation. The
selection of conditions in the exposure chambers will result in a wide range of
humidity and chemical concentration values and at least one chamber will be run

without wallboard as a control and at least four chambers will be reserved for
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installation of actual household components (i.e., receptacles, switches, smoke

detectors, ...).

The chemical concentration in each chamber will be periodically monitor for
target VSCs and VOCs . This will include at least thee different sampling times

over the course of the experiment. Corrosion on the tegt strips will be tracked

ff%‘z'péded to run

using high resolution images. The experiments arg
£

approximately 30 days depending on the rate 'giﬁs;'orr%’?si’gn observed. At the end

of the experiment, test strips will be rem %d character d by electron

Sand household

%ﬂ‘.&k

“s;::-.-.:.-.

compargso%acros DS ._f 'nbjegnade wAElggdvantage of this approach is that it
g %ﬁ“ s

usggeal materia sefor the%%urce of & corrgslve gas and uses standardized
”:—‘:Es. k- L

mate??"aj__'é«as the corro&nggsubs%ﬁe Each experiment provides a

b <"\.

corrosion, whsch’-f Y| e?_@“ito a detailed semi-empirical model for translating the

results to field conditions.

Phase Il emission factor characterization —

10
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" The work-plan to address Phase Il objectives will be provided after initial results
2 are reported from Phase |. Phase Il will likely use a combination of the small and
3 medium chambers to characterize environmental factors and long-term

4 emissions and possibly one or both of the larger chambers to explore the impact

5 of wall coverings and exposure of building materials that may enhance the

6 corrosiveness of the wallboard emissions.

8 Estimated Cost
9 See budget/proposal.
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