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ABSTRACT

Keywords : Green Building Material, Emission, GREENGUARD

With the high air tightness of modern residential buildings and energy-saving
buildings and the lack of ventilation, it is easy to form the accumulation of indoor
chemical pollutants, which will cause harm to human health, thus leading to sick
buildings (SBS), sick houses (SHS) and buildings. Related disorder (BRI). The
Building Research Institute of the Ministry of the Interior has promoted the "Green
Building Materials Mark-GBML" since 2004. It has established a complete control
policy for green building materials. The overall effectiveness has been good so far.
The proportion of all types of labels has been examined. Among them, the number of
healthy green building materials is the majority.

This study intends to mark the domestic health green building materials stamp
and the US GREENGUARD label, collect and analyze the 2 stamps to promote the
current situation and assess the differences between the test standards, and propose a
development strategy for the mutual authentication of the stamps. Refer to the
Building Materials Testing Laboratory and provide a reference for the Green Building
Materials Interpretation and Evaluation Manual.

The expected goals and expected results of this research project are as follows:
1 -~ complete the domestic health green building materials stamp and the US
GREENGUARD label literature and test standards investigation and analysis.
2 ~ carry out the two-label test standard method, assessment project and other
differential assessments, and develop a healthy green building materials test standard
method.
3~ analyze the applicability assessment of the domestic and US GREENGUARD mark,
for future reference of the green building materials mark international application

This study completed the domestic health green building code stamp and the US
GREENGUARD label in 2019, collected and analyzed 2 stamps to promote the
current situation and assess the differences of test standards, and actually understand
the international health green building materials and TVOC and formaldehyde control.
At present, at the same time, we review and revise the test methods for volatile
organic compounds in building materials. Through literature collection and
comparative analysis, we will compare and analyze the relevant GREENGUARD
specifications with healthy green building materials. The following conclusions are
important.

X
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emissions from building products

Flow chart for the evaluation of VOC* and SVOC*
/BB\

Ausschuss zur  (Committee for
gesundheitichen  Health-related

Bewertung von Evaluation of

Bauprodukten  Building Products)

Test1 Tobe checked:
after 3 days No
TVOC; < 10 mg/m?? Reject
Yesl
Carcinogenic; VOCs of EU cat. 1and 2! or Nos_ Reject

1A and 1B?< 0.01 mg/m??

Yes l

Test2 e
after 28 days TVOCz < 1.0 mg/im?? & Reject
Yes

3. SVOC, < 0.1 mg/im?? s Reject
Yes
Carcinogenic; VOCs of EU cat. 1and 2! or No Reject
1A and 1B2< 0.001 mg/m?*?

Assessable compounds:
all VOCs with an LCI LN, Reject
R=ZC/LCI*<17?

Yes

A 4

Non-assessable compounds: -
sum of VOC with unknown LCI** ——» Reject
2 VOCy < 0.1 mg/m??

Yes

Product is suitable for indoor use

) See notes in the text

* VOC, TVOC: Retention range C¢z— C45, SVOC: Retention range Cys— C22
** LCI: Lowest Concentration of Interest (German: NIK)
European Emission Test Standard prEN ISO 16000-9 to -11
1 Classification according to Directive 67/548/EEC Appendix | respectively Regulation (EC)

No 1272/2008 Appendix VI Table 3.2
2 Classification according to Regulation (EC) No 1272/2008 Appendix VI Table 3.1

M23AMEREFERTH LR §(AIBB)E H &1 R
i A2

(F# %% : AgBB, 2014)
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-~ R

2004-2008 2 P H & 5 ~ BB T ¥ & 4 % (the French
Agency for Food, Environmental and Occupational Health
Safety)(AFSSET)® 4sit 7 T2 H k43 m b & | » T B 405
FNERFEARY 0 Ra i RE AL VOC 4] F A
BT H g R E SR “,f EIRARERNAE R B O S 1 3 e
G L (TVOC): £2 10488 - 52 41 & 4 (4

FIRTE) R A 22 P EET VOC e g 4 &

3
A& e FicR 2-4 -
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222 Z2RARARSE - BREATEFHFFL FEHRLIA

List of substances and emission classes for mandatory labelling (units: pg/m® after 28 days).

emission classes
Substances CAS standard C B A A+
formaldehyde 50-00-0 1ISO 16000-3 >120 <120 < 60 < 10
acetaldehyde 75-07-0 1ISO 16000-3 > 400 < 400 < 300 < 200
toluene 108-88-3 1ISO 16000-6 > 600 < 600 < 450 < 300
tetrachlorethylene 127-18-4 1ISO 16000-6 > 500 < 500 < 350 < 250
xylene 1330-20-7 1SO 16000-6 > 400 < 400 < 300 < 200
1,2,4-trimethylbenzene 95-63-6 1ISO 16000-6 > 2000 < 2000 < 1500 < 1000
1,4-dichlorobenzene 106-46-7 ISO 16000-6 >120 <120 <90 < 60
ethylbenzene 100-41-4 1ISO 16000-6 > 1500 < 1500 < 1000 < 750
2-butoxyethanol 111-76-2 1ISO 16000-6 > 2000 < 2000 < 1500 < 1000
styrene 100-42-5 1ISO 16000-6 > 500 < 500 < 350 < 250
TVOC 1ISO 16000-6 > 2000 < 2000 < 1500 < 1000

EMISSIONS DANS L’AIR INTERIEUR*

CULEYR
‘NTEmEUREg

OUTES pigcgs

M\U\\“‘*‘
R B0ISERIE,

ﬁ\FM\D\ATEUR

W24 Z2RARARS S BBATEFHFL FE2HEITL2E
Tk Sk

(F s k& o AFSSET, 2013)
= ~ % A Green Guard/UL

I ~

2011 & B 4>~ # B Green Guard # &% ¥ UL (Underwriters
Laboratories)4- Bl 2-5 2 W ix'a F # % -4 &% 20F B
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$oF B R BRI R

T2 e T Mk iiEH A a% %4 B GREENGUARD
ASEEPN P FIEFRATTRERE HRAFAD 7K
E S EA AL R R w HE RG R R e
FEME 24 A 5% 20 M4 - GREENGUARD #-7# &
AT F ALK RA A F £5%(Gold) s - KIRFS &K oo - AL
WRAEASHFT EEZAAL S D) FEA &SP R NE  REL
A &SR &R SR EKEROFLATIEE S
GREENGUARD & " iR R % Jg FI5cR B (o2 d o 4 )
F2FF oM REEFEAST AERTFRBHEFIRR Y R

* o

ﬁm ™

“a.

3B R LEEDE R R 4552 3 i 8 & CHPS i
wir B p A L TVOC? BE~4-PC & 35 #ck PM10~
33f8H - VOCs % » A & % » & % (Gold~ - 4x)» 4r & 2-3 -

@

GREENGUARD

(F# % & : GREENGUARD/UL, 2018)
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ARG B 2 H 2 2 B GREENGUARD 153 1t k=

% 2-3 % B Green Guard/UL & #1474 &% #HH A

Maximum Allowable Predicted Concentrations
GREENGUARD Tier Compliance Criteria

Criteria CAS Numbers Certified Gold Units
TvOoC* 500 220 pg/m?
Formaldehyde 50-00-0 61.3 (50 ppb) 9 (7.3 ppb) pg/md
Total Aldehydes® 100 43 ppb
Individual VOCs® 1/10th TLV 1/100th TLV
4-Phenylcyclohexene 4994-16-5 6.5 6.5 pg/ms
Particle Matter less than 10 pm® 50 20 ug/ms3
Individual VOC Criteria®
Acetaldehyde 75-07-0 - 70 He/m?
Benzene 71-43-2 - 16" He/m?
Carbon disulfide 75-15-0 - 310 He/m?
Carbon tetrachloride 56-23-5 - 20 He/m?
Chlorobenzene 108-90-7 - 460" pe/m?
Chloroform 67-66-3 - 150 He/m?
Dichlorobenzene (1,4-) 106-46-7 400 pg/m?
Dichloroethylene (1,1) 75-35-4 35 pg/ms?
Dimethylformamide (N,N-) 68-12-2 40 pg/ms
Dioxane (1,4-) 123-9141 720 pg/m?
Epichlorohydrin 106-89-8 15 pg/m?
Ethylbenzene 100-41-4 1,000 pg/m?
Ethylene glycol 107-211 200 pg/m?
Ethylene glycol monoethyl ether no-8o-5 35 pg/m?
Ethylene glycol monoethyl ether acetate m-15-g 150 pg/m?
Ethylene glycol monomethyl ether 109-86-4 30 pg/m?
Ethylene glycol monomethyl ether acetate 10-49-6 - 45 pe/m:
Hexane (n-) 10-54-3 - 1,760° He/m?
Isophorone 78-59-1 - 280° He/m?
Isopropanol 67-63-0 - 3,500 He/m?
Methyl chloroform 71-55-6 - 500 pg/m:
Methylene chloride 75-09-2 - 200 He/m?
Methyl t-butyl ether 1634-04-4 - 1,800" He/m?
Naphthalene 91-20-3 - 4.5 pe/m:
Phenol 108-95-2 - 100 pe/m?
Propylene glycol monomethyl ether 107-98-2 - 3,500 pe/m?
Styrene 100-42-5 - 450 pe/m?
Tetrachloroethylene 127-18-4 - 17.5 He/m?
Toluene 108-88-3 - 150 He/m?
Trichloroethylene 79-01-6 - 300 pe/ms?
Vinyl acetate 108-05-4 - 100 He/m?
Xylenes (m-, o-, p- combined) - - 350 pe/m:
1-Methyl-2-pyrrolidinone® 872-50-4 - 160 He/m?

(F# kR : GreenGuard/UL, 2013)
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Bod B RSB HRRE A

r ~ ¥k F-HEALTH BUILDING MATERIAL (HB)

HB it & 2 Al enihis d 55 W2 § #% % ¢ (Korea Air
Cleaning Association, KACA) - 4- @ 2-6 #777 - KACA 1335
B b E g %va Foehit 73 o KACA ng e A #
BRIESERAER JAL AN e B AFELA 4
2R REZEARNE &

®*e

*

Korea Air Cleaning Association

o
by BSOS

W26 AR HEHER
(F#L %k : KACA, 2016)

b HB S22 HEF3= 25 p MELF LG ~ £4 TVOC 2
TREHACH G A L AR TR AHERPA Y o e AR
Ml AT AR P GRAEREEEHER T A KTIE  F
AR BARE BRI FEL PHI AR

B HARTT AR > FmdeT £ 2-4 S o7

MATER\P*'

o
$
%,
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224 RAKACAE S HEFTASFIR £

R i B i 2 £ B GREENGUARD 2 1¢ #f= 3

7 - AR R = F H 3t A
TVOC <0.10 <0.10 <0.25
_ 5vO0C <0.03 <0.03 < 0.075
Outstanding
HCHO < 0.015 < 0.015 < 0.015
CH3CHO < 0.015 < 0.015 < 0.015
TVOC 0.1~0.2 0.1~0.3 0.25~0.75
5vVOC < 0.06 < 0.09 <0.22
Excellent
HCHO 0.015~0.05 0.015~0.05 | 0.015~0.05
CH3CHO 0.015~0.05 0.015~0.05 | 0.015~0.05
TVOC 0.02~0.40 0.30~0.60 0.75~2.5
5vVOC <0.12 <0.18 <0.75
Very Good
HCHO 0.05~0.12 0.05~0.12 0.05~0.12
CH3CHO 0.05~0.12 0.05~0.12 0.05~0.12

38 mg/m?hr

5VOC ¢ 7 toluene, benzene, ethylbenzene, xylene, styrene

(¥4 % & : KACA,2016)




$o% WP BEHRRE B8

FISAREREEHERER

PEIRZAFA Y R TEEHETAIRE, 0 p AR 88
EFLTEFTPHEH LA PFTFAT 2 S H KR ERK
By o FEYBZIRIFATEIE AR 92 EF L
FoBRSEHETHAE  BEYABEY DY S f‘-fwéﬁ’ffﬁi
FIRAARFO3 & 72 8 g FAEHT R E At >
r;qj@gﬁﬁwﬁmgﬁé%iﬁ%’mﬁw%wmﬂ
BaEg Tapymnz: Tgg ) ~ Tag, ~Tg2, 73

S B EHTL AR AE 94 4 LB EHE

= b H
FRoR R o BpFRFIARPEEHETY G
BuE s ersEHRAZRAE 2 E -

AREESEHET AR T BT 0 p 2004 & B 4
F oo R i AR 2 J’fﬁx%’*'—?a‘%J Sl I
- 5 i

PlIRZEZEFA - H RS RRIFE R %EH =
it &4 5 123 o
2004 2011 2013
EhfigEM BEREME R B g i
ZEHE U5 EREIE HPLCEHL % 4 \
\_HJIH 2004 2006 2008 .. 2012 - 2014 _.-‘.2017 2018
. e B e | S |
4 g' L]

2001
AFEEH
BRI

2006 2009 2017
BHEEGE-GE || BENER-EE | EAEREEAZEM
WMERE% MiEE=E30% | EEEEHIE12(EEY

o B2-2 AR ﬁﬁ%i%%ﬁﬁ
(FHR &R AP F KR
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AR iR % ¥ £ B GREENGUARD 153 v+ fif 3

Fz& ApPEPZFSFEHAD
ARFRRREEES TEM T F ST FRE ) 5100E 110
23p Mot > #30101# 110 23p VR % 0 R EE A TR

EREFSFRE ) TR

?;fr‘?é}%‘”&?%? TEFARKEFEEE ) - TEP I SRR

FRE 2 TEF zp\?;éf?&%?%xsﬂ_;égjﬁ%‘"ﬁ%“%w Al
E5I ApBEE R o

F e TR "

B

FrchaTk B R R 103£010 23p 22 TRBEER 25 &
A

7 ¥
% ¥ ~14-- Jg\:ga{%\z,g”\;z,{f,;\wga{;ﬁ\_:‘g
z J:T% ST R R " )o@ ANRRIT2011E 20 o SAGNE R R
#-16481S0 16000 % 7| 1& 2 # 3% 5 CNS 160004528 » & 324 5 P
RFARF - KBRS AHFLS R LS E (0 BRI
ELER R A SRR TR O ERE S & SE IR LA B Y
zmigr%im%zﬁfﬁﬁ’%*@%&%‘éﬁ% WF
%5 I EREANMASHEN 2§ &
Wi > 2 RGEr LA B2 FE

=
=
gl
»
\N
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2 2-THAMZENZ

Pt AR

kS

I
s
H

F g AR P

7P iR i

Z 3 ivmk (COyp) AR -000 ppm (R ER T A2 - )

- i*m¢ (CO) Aol PEE 1 ppm (RFERT 8 42— )

v fx (HCHO) - BFFE 00~ ppm (@ﬁii&fi'ﬁ HAz-)

RIEFHFPLLES

(TVOC» ¢ z : +-f| - | FiE Q7 = ppm (REfFER T H -2 - )

g3 %%‘—ﬂ“"’ 240)

‘m7|(Bacteria) BB B -700 CRUM® (Figtd == 2 ¢)
-000-

R, - =~ ]’E_ ;E‘: JBE]‘/% fi i 3 a2 g N

2 #(Fungi) 5B @ P I L 1_%1] 3> | CRUMM (Ffsdid == o2 )
bl

iR R Sl N I v

(um ) 2. & Hed | =7 pgm® (i = 2 7))

(PMy)

Vg *“fﬁ‘ = °1 Ve

Fo(um) 20 & 5 A . R ugm® (Hci/= = 2 e )
(PMgs) ‘

%5 (0s) Aol FEE 0+0+ ppm (REFEERF A2 - )
=

v

Bidp- PR RRIEZ BT EE A - ] R R R R

gl N PP ERIEL BT IE N N PR R R

o tw ) EE A e R RE BT IEE A - )

SRR AR RE -

B

AT o

v A AR 2 2 RS TR R D E 2 R

21




R ik & % 41 2 £ {) GREENGUARD 4% 8t et 3

\

T RITFHFHCEF(TVOC, & ¢ 1+ - FIEFMH G 852 Bie) ¢
ARG B &5 AR TR F (Benzene) ~ v & 1R
(Carbon tetrachloride) ~ # # (= # ® *=)(Chloroform) ~ 1,2-= % ¥

A

(1,2-Dichlorobenzene) ~ 1,4-= % ¥ (1,4-Dichlorobenzene) ~ = % # *

(Dichloromethane) ~ ¢ ¥ (Ethyl Benzene) ~ % ¢ i (Styrene) ~ = & 2 %

(Tetrachloroethylene) ~ = & ¢ % (Trichloroethylene) ~ ® ¥ (Toluene) %

ST F (R AR (Xylenes)® 4 = fait &2 RRBIERF o
f‘Eﬁ%&iﬁ””@iﬁiﬁEmk&%uiﬂiﬁ%&iwﬁ’

HEPZ ZH2BBAAECERETPN 2§ ST 0K L 2752

HIFFE -

(FH %R FRIERE FE % 2012)
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FoF BN BEHRIRE B

§ PRBREACERFHREE AP

KA kRIS FTVOCE " B3 0 5§ &£ I
ERdFREAMM IR BB LA HHAERS o 4o
BPlaEfE od mn ke e EH AR R FHIREEED >
R e s €48 450

FPEIF MG B &4 (Semi-volatile organic compounds )
HAHSVOC) A A prE HFA Lk - SVOC? 45 5 5 ~
MRF Z 9 Eafig 453 A (Phthalate Esters » 7ﬁ1—PAE) fo % 5.0 F
WRE TR AR E 0 b AR e ek PM25 ) A F 0 A
LA NT A ERE SR S S~ T A R e E R
R S A
#F A5 #7324 (Persistent Organic Pollutants - ?E? #-POPs)
GLpe R FHREZ ST BEDRFHREY > g8
dapdaig S A2 2T c B EWBRBARLF C BH Y2658
POPs7| & Fir e 8 T iad R"%Z S (TRLBEAELN) & R
B R R~ T8 0 RO RE F;f‘ﬁ#%‘raﬁa B RE > o 426
#8POPs = 517 4 & (Aldrin) ~ ¥ % = (Chlordane) ~ /# /# 7 (DDT) -
¥ % (Dieldrin) ~ = 3 % (Endrin) ~ 4 i i£ (Heptachlor) ~ = & ¥
(Hexachlorobenzene) ~ j=* i% 2 (Mirex) ~ & # %<(Toxaphene) ~ o-= #
% ¢ '=(0-HCH) ~ B-= % & ¢ *=(B-HCH) ~ - % fr (Chlordecone) ~ %
2 (Lindane) ~ 7 # ¥ (Pentachlorobenzene) ~ % *# 4 (Endosulfan) ~ g
# % (Dioxin) ~ *% ram (Furans) ~ % # 2 % (PCBs) ~ = /%= ¥ e~ %
= ¥ [ (HexaBDE & HeptaBDE) ~ = .- ¥ ffry - FML
(TetraBDE & PentaBDE) ~ = ;5.2% ¥ (Hexabromobiphenyl) ~ > & %
=h fA(PFOS)2 H B ig{r > 4 % = 4 (PFOSF) » 2 2015#57
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b=
3
e
Bz
e
i

422 % ) GREENGUARD {5 3 1+ i

FRETIXGNT < gATH AR 2B T 227 2
(Hexachlorobutadiene) ~ % it %z (Chlorinated naphthalenes)* 7 % f-
(Pentachlorophenol) 2 2 # ~ A5 %F o

E%Wioﬁé%?&%iéiﬁﬁiﬁ$‘%ﬁﬁﬁ#$*@

R 2 b pe Al > HY 0w F B F(PCB): B 7 o0 Rt e
%WE$iﬁiﬁj@%ﬁﬂ%§$%ma%ﬁ%?’ﬁﬁﬁﬁ
Roerd F Mg K2 Jh T PR K B n!ﬁ)%'r]{/##ﬁ ER:

Pk o AVHEIEART ﬂfﬁw dFRFACREFRRAE
EA BB R B2 x%‘ B HAF YL RS VIGEHD H K

e b PR R FENE ¢ 35w (BB Es A (tetrabromobisphenyl A
TBBPA)-~ = ;8.7 -+ = = (hexabromocyclododecane, HBCD)fv % 4.
* m(polybrominated diphenyl ethers, PBDES) ~ % j8.55 %
(polybrominated biphenyls, PBB) % 4%# o # i & (% 5 j8. {b b3 i
@%ﬁiﬁmB’ﬂ%iéﬁéﬁ%ﬂ@Hﬁ%@%ﬁ¥ﬁ’%ﬁ
H ”}3 ARV ELRIBEARE > RBUTERAEKP 2 2R R A
22098 & 4 o 5k FRUDEHEPCBEY pi o p 0B HP
ARRFFBIARREZAEY 0 PRI LEFIRAEL S
(pentabrominated BDE) ~ ~ /5.8 ¥ fUR & 4~ (octabrominated BDE)
5 L ;8.7% % f(decabrominated BDE, DBDE) (La Guardia et al.,
2006) > 2 * DBDE#_d = ¥ £ % A Friedel-Craftsff 475 & & {7 /4
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$-% B BEHIRRE AR

(R TR 2§ #7’]‘ eI AR % R o e
(high-impact polystyrene) 2. 1 % Rt ¥ » 2 3 3% 5 C12Br100: CAS
LB zrp gE % 1163-19-50 APt H 8 7 e LR & 4 A Rk R] 5
* DBDE#*1Z = ~fid » } % PBDE® * £83% > 7 B* HF(4r7 4L
bE)2 T H 9 4£80% DBDER A £ - H 442090 R]:E ¥ hRE 2
1% o d USEPA# 4= [t 8 ¥ BF 7 1988-2004. ¥ % R
1% TiaE & 204z 15500 2 #EDBDE L BB ¢ 0 1 (% PBDE
IR B Y 2 I 4 T B T AR o

5 ¥

EREAIEHERATL I RAE 4G 2R P v ERE F A
2. TER¥ = 9 Fhafinsg (Phthalate Esters PAES)(;%I ek E X
wE LG Wi 4, (SVOCs) ()41t > A
"DEHP(#: ¥ = ¥ A2 = 2 fig) ~ DBP(}&K ¥ UL 7 fn) > DMP(IR
FZ 9P Y fp) BBPGERF - TR A F Y fAg) > DINP(GAER ¥ =
fe- B3 fy) DIDP(#R¥ - " e B %fy) DEP(GIRF = " fe- ¢
fia) ~ DNOP(#8 ¥ = 7 fe= % i), » iﬁ*ﬁ‘%ﬁ B0 FEIUE A R
R~ R TARF Z P Eifin R S WF =P L fig A
7 42:80.1%E & 5 RA o

AP FrCRIRA Rk e 24 AF 5 4441 F 4 FFDEHP -
DBP: % - #1% 5 - &4 {11 4 4 12 ; DMP/_5 ¥ - #3 |

I

Iy

CEFEEIE SR RS R HESE T i RE 2
DNOP> 33 A 5 # % 3t 14K/ T 2 523 o B 2 23 % Fodo g 12 o
A ABTIIRESIEE > PRER ~ BB ~ P A EF AR o= A
A paETHE R LEPE L DBPL Mrs. ~DEHPT -+ i 5. ~DIDP
DINP- F 7 L5 ~BBPI Ffici) » #37 TR



R B % 4 ¥ % W GREENGUARD 38 1 jur §

\

it Al E kX 3 LiEB~E (TDI) o
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¥ =% % ® GREENGUARD &2 4 45

= #% % K GREENGUARD ## 447
¥ - & % ® GREENGUARD f§ 4

GREENGUARD 37 £ UL 5t e— 384 » UL 3 £_UL

( Underwriters Laboratories ) e 73385 - UL — B 4z:% 120 &

rHMELEE UL 2% “ff#ﬁ%*b'F”ﬁ’fpéf@ﬁﬂg&ﬁw‘mﬂ

Fgit o ULmEFAEP TR 7 I:F’}»Baw‘fr'#\j\mr@rr\
ESTR %ﬂfrﬁ'll\rﬁmm@' AR RESELE
“Aw%k:giixgwﬁgmgw\mﬁ~%%%%1’ﬁ
PUR ! 1 e 4y ¥ e F {402 % - GREENGUARD
AT F U F AR R FIRESL ORI B AT UK

i3 A etk o A L AR Y h §F TR o 9Ty

GREENGUARD :u# 2 =71 e UL SPOT X 4§ 2 &F#cdp B o

GREENGUARD #_#& 5 &% p it 8403 Frin a8 3
A SITR ¢ e B R G R R HA
WA ek F A2 23 A &% 20 % 58 47 %] - GREENGUARD
T8 ®A s . GREENGUARD :n# - GREENGUARD 4
MinzE s GREENGUARD (€% - BAHF £2 44 Fp
Bl A SRR RRELA P A SR A R E P E R

L B ptacil 8 GREENGUARD £ M in@ % & IR 88 (4

Lk )R TR R BEAST L EE RICFR P

F%kB ¢ ¢ * c.GREENGUARD i3 4 5 7 B A &89 ¢ 35

@%ﬁﬁ%%ﬁééﬂﬁﬁﬁﬁﬁéé§%ﬁﬁuﬁ¢m§@
%’H‘#'J?T/?'J;é ’f‘—"li*n{ g o
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GREENGUARD ##

PN EF IR REOEAST R EHERNTF S
AA2R A 2 Bd 8 - GREENGUARD i ihg 515 es ' iK%
REFAAE MEFTRBDOL G PR LI EEDF N
EB o FRAFIGE o TR ES &E  GREENGUARD i
#%{- GREENGUARD £ 3 » #7F SBRFE i S5 H il
AREJeb TREE L EEEHEIPMERAREEI AN
GREENGUARD i s = 4 i B8 > 303 5 3 N & Fc
ok e 7B oo b ATE M o SRR & % b
AR & 0 FPEEF GEFRASTTTIRE o 2
WiE = AR 0 FARRIFE T F o LEFORATER 0 A RS
BAved® s plERg A fodE 300 2 2N R B AR F ek it

£ o

GREENGUARD & *

GREENGUARD :u# i $7"iE % » 47 = USEPA 11 2
g Wenify g e ¥YiEH AN m%?i%% o p 2002 & 4= > %
$axii & A LEED 2@ H 4 & k37" & GREENGUARD 3u
# o e pF i GREENGUARD ;,lp’éimy’*%é hEA & 4
BIFMA X7.1 ##4- BIFMAe3 % 7.6.1 ifch* 2 -

GREENGUARD 4%

7. GREENGUARD 338 & 5@ 35— BERiE 2 & Ml 4o Bl 9T
# > GREENGUARD £ % i Bl & { Bete smnt B2k (5 9 4
% GREENGUARD %23 fef fi@ ) » $ % > %12 113 AR
BA (4os2dfo 4 ) TR ERA ST ¥ N F R foiFEd R o
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% =% % ® GREENGUARD &2 4 5

T AR E M B ¥ s (F(CHPS ) frit iR e i % 2 15 8 2uz (LEED )
e L 5ot o GREENGUARD £ M sng {38 & 423f * 5t
vt Bffad gkl > bR L Mkl VOC it
BB R A T R O E e R IR0 F R - 11 PU4 360
548 VOC ehgiacil 2 i B Fil4g st » 1% GREENGUARD
EWiiEdE BB R A LG 3% (CDPH) 0 T i * %
BLAgRlRAfre™ e F N RIREIDE G 1 B 5 TR iR S 2
1.2 5 (2017), # eh& f (L5 T4 01350 RH & £, ) o
¥ *h 53§ GREENGUARD £ i ihysos RE > ks @ 4
BIFMA X7.1 &% 4- BIFMA €3 % 7.6.1-7.6.2 fc 7.6.3 if chL %_o

GREENGUARD GREENGUARD

FEODUCT CEETIFIED FOR
PRODUCT CERTIFIED FOR LO CHERMICAL EAMISSIONS

LOW CHEMICAL EMISSIONS I COMIGE
ULCOM/GG g
UL 2818

MARKS SHOWN ARE FOR ILLUSTRATIVE PURPOSES DNLY

Bl GREENGUARD - #::u# % 2 § & 2 u# i3

(F# % ikH:GREENGUARD, 2019)
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GREENGUARD :f * éé}gwﬁe‘]

FPNAPM A & & F 4o kR S Ao 243 Adhesives and
Sealants ~ 7 # /g % Air Filters 53' # #4 Building Materials ~ 4%
% Cabinetry ~ = <45 % %t Ceiling Systems ~ ¥23 * - Children’s
Products ~ 7% fr ik & &4 & s Cleaning and Maintenance
Products and Systems~ 7 * 7%= & Commercial Office Furniture ~
H-o Countertops ~ F* {4 1 Doors and Millwork ~ %5 &
Educational Furniture ~ %% * % Educational Supplies ~ 7 & 7| & %
¥ Electronics-Print device ~ & + ij ﬁfr;‘#ﬁ%;} % Electronics -
Consumer and Office~ & + %N%‘ B % Electronics - Medical Devices-~
# 4% Flooring~ ¥ 4% % 12 Floor Finish~ & % & g #4454 Insulation »
&k Lighting ~ & #.4- % + * % Mattresses and Bedding ML 3 k7 1
#2 Paints and Coatings ~ 4% +1-# = s\ {oidg & Panels- Free Standing
and Wall ~ iz z% Residential Furniture ~ ¥ % & Textiles ~ 4R 5 &
7 & & Visual Display Products~ A fr % & a2 Wallcoverings and
Finish ~ ¥ = * & (% & ) Window Treatments -

CDPH #* GREENGUARD & *

California Department of Public Health (CDPH)4\: A 3R
1990 # ¥>4c M ez 3T 2 % p NTF rr'?'ﬁr (IAQ) L#FIQ ’
VLR D AT B rE ehyE L < R AR AT 7 A H %#n‘* &4
(VOC) Eﬂ%ﬁ% o IAQ 3% # ("f iMyea i fﬁ%ﬂf’t‘ L
P EF (VOCS) ik B - 22 B ) endR £ o iz 1996
ERL - AR E P o B TR sﬁi&‘fr%@@‘ﬁ
TR A L H AGeE A Y AT VOC b *e i T B 1T
AR o

1999 # » 4 Wiz & Bt g2 % F ¢ (California Integrated
Waste Management Board ,CIWMB ) fx# % ~ 42 5 » "B 3 PE2 o
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Bt glkufg__g ’ «1;4{3'._,%“1 N ,a“yﬁ*,i_m U 4 o CIWMB = ﬁ
F R R A RS (R ) o W RERE I o7 w ok
ﬁa%’iﬁﬂiwﬂiw? P B RARR AR (7%
SRS FLHRERS) o B¢ JAQFHIE - H Ak K VOC k4t
M ED I ARE A »lv%]% g 175 VOC T T4 - & 2000
- NS ;}%ﬁ;\w%ﬁ,% o

PR d YEERSFT - BENPEE AV AFEA TR
o zeai &G TRERT EZiF R £ & KA 2002-2003
ERRDVREE S EE RIFE S IR {ow 1 g * - CAEEC i
%ﬁ% HpE & FAF PR R (7 VOC @ATRIE T R B LR 5
T 2= yeo 3 (Office of Environmental Health Hazard Assessment,
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GREENGUARD 2§ ¥ &8 4% -

STANDARD METHOD FOR THE TESTING AND EVALUATION OF
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ENVIRONMENTAL CHAMBERS
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#. 3-1 California Specification 01350 z_ 3 #4538 5% = /% 1% i£
IS S H i fcig
Chamber volume m° 0.05-1.0
Loading factor" L m’m> 0.3-1.0
Air change rate ht 1.0 =+0.05
Avrea specific flow rate ga mh™ 1.0-3.3
Temperature T °C 2317
Relative humidity RH % 50 °

1 32 BB C A LEIRTP] ISP

F] °

2.7 96 /| PFipl3E B AT 0 3
LRI T o

7

b=)]
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Ko T8 @3 E4cflAg L I 2 & 2 3% CDPH/EHLB /A% - 2
V129# * e £ L2 RRIFB PR M REEF L BT
PR 2702 2 (CA % 01350 i ) 4= ANSI/ BIFMA
M7.1-2011%F8 T 7%= & k3o et defe it ¢ VOC £ 3c itk & jp|
PE o

% GREENGIARD = # 2 #4147t VOC 2. 5% > 2 » 1 &
UL 2821 (First Edition, Dated March 29, 2013) UL GREENGUARD
Certification Program Method for Measuring and Evaluating
Chemical Emissions From Building Materials, Finishes and
Furnishings (April 26, 2018)> ~ & % 2013 & 3 * 19 p }3x-2014
#£37 14p% 2014 % 127 30 p #i2 > B ATEA 5 2018 &£ 47
24 p iz ik o UL2821 2R R foirn - B EFR LT -
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% 32 FHALE P &P EHE

KoL B opAr §o L
1 | Scope # [Fl
2 | Objectives and Use P b i
3 | References and Documents 5 b 2 o 2
4 | Acronyms and Abbreviations A EBPER
5 | Definitions T_&
6 | Symbols 53

PRODUCT SAMPLE COLLECTION,
PACKAGING, SHIPMENT, AND
DOCUMENTATION

AR E 0 & K EE

7 | Purpose P eh

8 | Personnel A R

9 | Representative Sample & etk A
10 | Sample Preservation B 5 15

11 | Location of Sampling By

12 | sample Age WS
13 | Customized Sample Preparation TR s
14 | Sample Collection Procedures B AR

14.1 Tile and Plank Products

14.2 Sheet and Roll Goods

14.3 Rigid Panel Products

14.4 Insulation

14.5 Batts and Rolls

14.6 Boards and Rigid Foam Products

14.7 Blowing Wools and Loose Fill
Products

14.8 Spray Foam Insulation

14.9 Containerized and Wet Products

14.10 Furniture and Other Large Product

14.1 L F4cg ~HF
142 25k 2 B F A5
14.3 ¥ % 1+

14.4 &8 ¥

145 # #%47

146 ¥ sx ¥ ol 3 e & &
147 LI tf 1 o 0

14.8 % % faf 1R 4t
149 B A &2 ¢ K
1410 3.5 2 2 & < q| 4 %

15

Packaging and Shipment of Samples
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16 | Chain of Custody Documentation BT prale 4

17 | Receipt of Samples by Laboratory FHI SR

18 | Rejection of Samples by Laboratory Pk 3SR

19 | Packaging and Shipment of Samples oo KBER
19.1 Before Testing 19.1 :E=% W

19.2 After Testing

19.2 385 18

LABORATORY SAMPLE PREPARATION

FREFEUFE LA

AND ANALYSES
20 | Test Specimen Preparation WEER
21 | Furniture Testing P
22 | Sample Preparation e

22.1 Furniture Component Materials

22.2 Textiles

22.3 Foams/cushions and substrates (e.g.
particleboard)

22.4 Wood finish, finished wood and
wood veneers, laminates/backers

22.5 Furniture Component Assemblies

22.6 Workstation Panels

22.7 Worksurfaces

22.8 Storage Fronts

22.9 Seat Cushions/Seat Backs

22.10 Wood Seating Components

22.11 Workstation Systems, Seating
Units, and Individual Furniture
Items

22.12 Movable Walls

22.13 Seating Units, Individual Furniture
Items and Workstation System

221 7L e iR

22.2 7»‘7%&‘,%

22.3 3 e 1R o k4 (54
FEF)

224 A5G A5 o AT G foA
&G o R RRAE AR

225 RE v it
226 1 (Fxbh o W

227 1 it wm

22.8 tE 5 in

22.9 i #/3F
22.10 A ] i i

2211 1 iFxb kv H A ¥
foip W] 7 E 5 B

22.12 &

2213 Aets 0 B A RE fra fF
=h % 5

23

Preparation of Paint Test Specimens

IRy ST Ree g = et

24

Preparation of Adhesive Product Test
Specimens

FbF BPRAR

25

Preparation of Caulking Product Test
Specimens

26

Selection and Preparation of Dry Product

Fé"ﬁ’: r’r’ml’éﬁ‘-‘f‘f’

J—/"
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Test Specimens o
27 | Preparation of Dry Product Test FEN A B RiR ]
Specimen Assemblies ]
27.1 Laminates (all types) wood veneers, x e e
or backers applied with adhesives 2\;i fﬁﬁ :i A( s;rj jntab f;{,) o
27.2 Sheet and tile type resilient flooring 27; %/p%%r;;é”'l - Il“* .
applied with adhesives 573 ol ﬁ;%; %'J:ﬁ , —i‘jfr'%
27.3 Carpet tile and broadloom carpet @'H ;; Foemm AR

applied with adhesives
27.4 Vinyl and other wallcovering
products applied with adhesive

28 | Preconditioning of Products Prior to

Testing

29 | Environmental Chamber Testing T B 45 PR
29.1 Facilities 29.1 & %
29.2 Equipment 29.2 % W

29.3 Chamber Sizes

29.3 4548 ¢

30 | Environmental Chamber Performance
Requirements

A & R

30.1 Principle

30.2 Test Conditions

30.3 Duration

30.4 Apparatus and Facilities

30.5 Clean air supply and flow control
30.6 Chamber and materials

30.1 & B

30.2 plzdiE it

303 FF R

30.4 % Birk %

305 FiF F F R4
#1

5 A @7 ‘3]_
30.7 Procedures 30.6 4380414

: i 30.7 42 &

30.8 Air Sampling e e e

30.9 Sampling Media 30.8 % 5 %

' 30.9 H N F
31 Chemical Analyses - AR =
31.1 Principle 31.1 3@

31.2 Analytical Instruments

31.3 Methods for Individual VOCs
31.4 TVOC Method

31.5 Identification of Individual VOCs
31.6 Analytical Calibrations

31.7 Quantifiable Limit (QL)

312 A 4 % B
31.3 1 u] VOC =
314 TVOC = 2
315w B VOC
31.6 A 45t

3.7 =¥ 4&'2 (QL)
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32 | Calculations i)
32.1 Emission Factor Calculations 32.1 g 47 r]—r i\
32.2 Exposure Modeling 32.2 & & 5"
32.3 Conversion to ppm 32.3 ppm i 3%

TARGET CHEMICALS AND MAXIMUM
ALLOWABLE CONCENTRATIONS

Benit g3 2 Bt RiFkA

33 | UL GREENGUARD Indoor Air Quality
Product Certification

UL GREENGUARD % p 7 %

o B A e

34 | GREENGUARD Gold and
CDPH/EHLB/Standard Method V1.2

GREENGUARD £ %% - CDPH
[EHLB /3% = 2 V1.2

35 | Individual VOC ACGIH TLV and CA
CREL Criteria Limits

¥ i# VOC ACGIH TLV 4= CA
CREL %1 "1

REQUIRED ELEMENTS OF THE
LABORATORY TEST REPORT

TR ZRFEL DS AR

36 | The Report of the Test Results Should
Contain the Following Sections

BIEEL RS 5T IRA

TABLES 7
APPENDIX A g A
APPENDIX B Informative 4 B TR
APPENDIX C 45 C

Appendix D Informative FURNITURE
AUTHENTIC CALIBRATION LISTS

I‘J’b_ D KQ ;:1\:%./%_

(F# kim : £47F KL)

39




AR iR % ¥ £ B GREENGUARD 153 v+ fif 3

¥ = & GREENGUARD #=z & # 2 f#

GREENGUARD #7835 i & & B 2 2 0 Pl E 2 wdtk
BEBFEEHEREE A A- BAFEERns §ER - Sk
BREANRYGA SR ¢ A 58E - 1 @Rz pERGEE
FEIRe o EAMBIAITH L F BT o WE TR HE A Lk
A A A# L %% B E 4 ANSI/ ASHRAE 1 # 62.1-2007 ch% ¢
ZHFURAAE TERLOENTF EFUR & USEPA 2 FH i
TR RBFF o 2 F RR DB S LIFRAUER I ER A RS
ﬁﬁimziwﬁﬁa’%@%%%ﬁﬁﬁ%g’ﬁﬂﬁi@$
cut ko0 R DES X 214] > #74E A 0 LEED (LEED-NC) #%
& forhgot foFpack T4e LEED 7 % % p %3+ (LEED-Cl) -
AR R2F PR T e RE A & p % X LEED
2009-Cl-credit 4.5 4= BIFMA X7.1 - {382 & Ko ¢ &2 53§

PRk TR o] B dR ok T % i GREENGUARD
REAT R P o PR M B LA S kR
R

& GOLD % 22 H ¥ » GREENGUARD # % 2. GOLD % %
Wi e s %4 R BkT (CREL) 4 » & C6-C16 ¥
AR R DBBRIEF LG R £5 (VOC) i
S ML LFEAAREE O FACGIH B i (TLV) ¢
17100 & % <34 23 K B kT (CRELS) e— X o A5 5
TR o TLV 61 1/100 % 2 (8" MO 4 £ 48 VOC end Bt &
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UL GREENGUARD z p % # ﬂa?"fﬁ PR
UL GREENGUARD .z s w37 *24] © 168 [ ¥ (7 = ) % L& &

wiﬁ#’%ﬁﬁﬂ’%%’

oS L, % E Hl o,

/‘i ?‘i 'f‘-"g,_ Af = L_‘;ﬁz‘ j}j-,:f “E' {4 1}:1, ‘f':' s £ = j}j_
e PALRI G % T e

Vd NN . Ao il .—— ’ ’i )
v BBz @/ﬁﬁv‘f%&‘% ﬁ,v_%im

AT AR TR L IExE | T T

YR 4 oE
Individual VOCs <0.1 TLV <0.1 TLV
Formaldehyde <0.05 ppm <0.025 ppm
4-Phenylcyclohexene <0.065 mg/m° <0.0033 mg/m°
Total VOCs® <0.5 mg/m° <0.25 mg/m°
Total Aldehydes® <0.1 ppm <0.05pm
PM10* <0.05 mg/m° <0.025 mg/m3

e M 65 B S - immiﬁw5&ﬂ<NW>ﬁw ORRFT L R
(IARC) #iFg 502 PIRGI frd 4 % i

EREES-B VISR S e S I éﬁﬁ %’M‘?’ v HIE R 97 FAZE
R PEE T §F &g+ kR (F K EPA 32072 R 15 78 » Title 40,
Part 50 )

+o0F A e 5 4 1R & 168 ] PF o
Vi % [ﬂfzfﬁ: ¥ s ﬁ?\g % (ACGIH) B &4&*3@E (TLV) > &

VOC e7% 7 kB 357 8 43 1/10TLV (= ;;% AR $FL FRE
% > Glenway 6500 D 703327048 » B8 &Y 45211-4438) o

P F AL S RIE 1 C6 I CL6 # voc i s A B OE N R
AP ¥HE o

SR ELUM O IMIE T @Y v pl@ e ¥ BEenife ¥ A ujeE
L a0 5d TD/GC/MS A 45| B KA FEF| I BEenAIE » &
# % HPLC/UV » 17 R £ 8 4 FEsg -

fporarg gone “*%@i*ﬁEﬁ%ﬁwﬂﬂﬁﬁﬁﬁmﬁﬂﬁﬁﬁﬁ“%
L/?JH%"% pES m%&#] /A Fé) ’fr%*j’%&:éﬂ; (pF':'P/) i )
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seie
GREENGUARD £ # & Hfrz p £4&F i@ iR
Mamimum Miowable Predicied Concenirations
GHEENGUARD Tier Compliance Criteria

Critevia LASN Ceellified Caivlell Lisiits
o [re] 20 upm'
Finmnaddchyie LRI L [ pl) o {eupphy g
Tkl Aldohudes® L] an ey
Imdlividual Vo s whaath TV uhaooth TV
A Phomrloy ol e AT M % [ Him!
Fartiche Matie bew than w um® (1] M jgim
Imedrwtdual VOO Criberia
Surtaldehyoe mard i M’
Lisstias Frdi-a (13 A
Canbon disullioe LR no' ugm'
Carbon tetrachlonds o] P Hpm
Chleobensene RO Ao’ gAm!
Chleolorm fir ol 15 um
Ichbwohenrene (L4 W Al AD !
Diciboeoethyleme L) (R L. ugim
vt by ide [N ) BEATF A0 uEAm!
Dicniane (L4 1T i’ ugfm’
I plr ool diin oy B0 & L% m!
Ethyibeneene A M) upim'
I thylene gyeod wena M0 wm!
vhylene gyl monocibl ethe ik Hor s " ugim'
I uhylene ol monocibnl cther actale A0 o gim’
rhdene gyood monomethyl cther v B A a um!
Enhylene gyool monomethyl ther aoctate it A b ' ugAm?
Hexane (] (LT ] LA HES
ophoinne ST H m!
opeopanol BP0 LA MR
et byl chleealom L L] HgAm’
Macthwleme chioide o) 00 '
et Bl 1 Bt vl i et T ST LA upm'
Waphihalene LG R A% nugim?
ol TR Wl A
Progrylen glyool monometiyl ether o al-x 1) ugam!
Siyeeme O A s upm!
etran Bdoaoet hvene rR-a s m’
Tokacne iR o ugim'
Tiichlcenrthyviens F-al-6 it uRm'
Vind aoctate W05 A L m’
¥ylenes (-, o e cominedp el A’
1 diethyl 2 v rolidinone Errsoa ] ugim'

A. Defined to be the total response of measured VOCs falling within the C6 — C16 range, with responses

calibrated to a toluene surrogate.

B. The sum of all measured normal aldehydes from formaldehyde through nonanal, plus benzaldehyde,
individually calibrated to a compound specific standard. Heptanal through nonanal are measured via

TD/GC/MS analysis and the remaining aldehydes are measured using HPLC/UV analysis.
C. Any VOC not listed must produce an air concentration level no greater than the acceptable fraction of the
Threshold Limit Value (TLV) industrial work place standard (Reference: American Conference of

Government Industrial Hygienists, 6500 Glenway, Building D-7, and Cincinnati, OH 45211-4438).

D. Particle emission requirement only applicable to HYAC Duct Products with exposed surface area in air
streams (a forced air test with specific test method) and for wood finishing (sanding) systems.

E. Individual VOC levels derived from the lower of 1/2 the California Office of Environmental Health

Hazard Assessment (OEHHA) Chronic Reference Exposure Level (CREL) as required per the

CDPH/EHLB/Standard Method v1.2.

F. Individual VOC levels for these chemicals are derived from the 1/100th TLV criteria which results in a

lower threshold than the CREL.

G. Based on the CA Prop 65 Maximum Allowable Dose Level for inhalation of 3,200 pg/day and an

inhalation rate of 20 m3/day.
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Maximum Allowable Predicted Concentrations
GEEENGIUARD Tier Compliamce Criteria

Criteria CAS Numbers Certified Gald Umiits.
o 500 frl] Jm’
Formakdehrpde S0 613 o pph) o (13 pph) |’
Total Aldehydes® = Wi a2 poh
Indivicieal VOCs whoth IV whnath TIY
a-Fhenpiordoheene BB X = s’
Indivicesl VOU Critena™
Aoetaldehyde BOF0 ] g’
Reniene AR (1 Jigm '
Carfbom disulfide 0 1’ s’
Cartbom tetrachbonide [ il |
Chiorabenmene wak-eo-T = b0 s
Chiionofonm G 6 1) |’
Dichlorokbenrene fua-) W07 AT pm?
Dichlorcetinrene f1.1) 7354 ED g’
Dimetfeytformamide {88 B2 &0 '’
Dmcane f.a-) AT £ Tt i’
Epichilosohydrin 1é-Bo-B r {11 R
Etfyylbempene Moo-ara - L0 st
Fthaleme ghyool W2 ) JiRm
Ethayleme ghool monocthyl ether oSS b £ 1 |’
Fthleme gheool monoethyl ctier acetate mEa ) JigRm?
Ethylene gheool monometied ethe o Bicd g a0 psm’
Etfwbere gheool monamethyl ether acetate nic-4e-6 - 13 g’
Hieane in-) o543 d = g
sophonome 7R-50 ot 't
soproganol [ 0] : 1500 Jism’
Methyd chionodorm i ) Jigm
Mctthylene dilonide DS - ) s
Mt t-butyl ether #4044 1.800" Rt
Maphthalene 01203 i pm?
Fhenal oil-o5-2 L] |’
Propylene ghyool monoamethyl ether 7082 EL 't
Shrene Lo g P 2 A50 e’
Tetrachlometfylone A i3 Jgm’
Toluene wWH-§E3 - =0 Jm’
Trichloroethrlene -0 ] Rt
Winyl acetate od-0s-A Mo Jism’
vlenes {mv. o, pr combined) o A’
ety --pyrolidinan: Bre-so-d |5 [

A. Defined to be the total response of measured VOCs falling within the C6 — C16 range, with responses
calibrated to a toluene surrogate.

B. The sum of all measured normal aldehydes from formaldehyde through nonanal, plus benzaldehyde,
individually calibrated to a compound specific standard. Heptanal through nonanal are measured via
TD/GC/MS analysis and the remaining aldehydes are measured using HPLC/UV analysis.

C. Any VOC not listed must produce an air concentration level no greater than the acceptable fraction of the
Threshold Limit Value (TLV) industrial work place standard (Reference: American Conference of
Government Industrial Hygienists, 6500 Glenway, Building D-7, and Cincinnati, OH 45211-4438).

D. Individual VOC levels derived from the lower of 1/2 the California Office of Environmental Health
Hazard Assessment (OEHHA) Chronic Reference Exposure Level (CREL) as required per the
CDPH/EHLB/Standard Method v1.2 and BIFMA level credit 7.6.2.

E. Individual VOC levels for these chemicals are derived from the 1/100th TLV criteria which results in a
lower threshold than the CREL.

F. Based on the CA Prop 65 Maximum Allowable Dose Level for inhalation of 3,200 pg/day and an
inhalation rate of 20 m3/day.
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GREENGUARD i A &2 ®E A Foni@F ik

Magimum Allosable Predicted Concentrations
GREPNGUARD Tier Comspliance Critera
CAS Carlified Causdal
Crlteria Mairmibsem Cipaeny Plan Priviate Ol Dhpees Mam Py b 0w Uit
(L s A w2 Aok A
Formldeioie S0 i) Az [ 14] (%] ns A
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Il VO Crimenia®
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Pibwybeme gheool monocthyl eiber acetate w150 o ] mAm
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Styrene Wa-Ars T & AT
Tetrachimnetiyiene kA wa A B
Toluene W EE R o ] B
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Wl e abe (L] ] i EiAm i
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A. Defined to be the total response of measured VOCs falling within the C6 — C16 range, with
responses calibrated to a toluene surrogate.

B. The sum of all measured normal aldehydes from formaldehyde through nonanal, plus
benzaldehyde, individually calibrated to a compound specific standard. Heptanal through nonanal
are measured via TD/GC/MS analysis and the remaining aldehydes are measured using HPLC/UV
analysis.

C. Any VOC not listed must produce an air concentration level no greater than the acceptable
fraction of the Threshold Limit Value (TLV) industrial workplace standard (Reference: American
Conference of Government Industrial Hygienists, 6500 Glenway, Building D-7, and Cincinnati,
OH 45211-4438).

D. Individual VOC levels derived from the lower of 1/4 the California Office of Environmental
Health Hazard Assessment (OEHHA) Chronic Reference Exposure Level (CREL) as required per
the CDPH/EHLB/Standard Method v1.2 and BIFMA level credit 7.6.2.

E. Individual VOC levels for these chemicals are derived from the 1/100th TLV criteria which
results in a lower threshold than the CREL.

F. Based on the CA Prop 65 Maximum Allowable Dose Level for inhalation of 3,200 pg/day and
an inhalation rate of 20 m3/day
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Mazimum Allowable Predicted Concentrations
GREENGUARD Tier C e Criteria

Criteria CAS Numbers Certified Giodd Umits
voC* =0 Fr] e’
Fermaldefrpde SO-0-0 w7 (2% pph) A% fLET ppll |’
Total Aldchydes* w0 [':] noh
Indivichsl VOIS whoth TIV wonath TIY
a-Fhenplopdoherene NS 135 '
Il VO Crimena™
Aoctaldchyde BOT0 " !
Renzene AR o ligm'
Carbom disuifide B0 00 Rt
Carbom tetrachbonide Sh- 1% W |m?
Chiorobemreme wE-0-T Fi] e’
Chierofonm G662 1. L’
Dichlorobenzene {la-) W T ] |
Dichloreethylene (1) L] Tl |ERm
imethyilormamide: §hls-) BE-2 m s’
Dimaane fr.a-) A Tan |’
Epichilorohydiin o BB o !
[ iharbe e W04 o) g’
Etferleme ghyool Wo7-I oo e’
Fibpebeme ghvool monocthyl ether o-R0-5 fris |’
Etfevlene glyonl monocthyl ctier acctate mEa .7 '
Ftbpvbeme gheool monomethyl ether g ] ] |’
Ftiwbene ghyool monomethe ethor acetate no-an-h ns |
Hexane jn-) T5A-a LTS0 |’
Isophonome -5 o’ [
Isapiopans G630 L0 |’
Micthyl chlomodom [ig-21 =0 g’
Methvlene chloride T3 0 Tk
Mcthyl t-butyl ether wha-na-a 1.800* e’
Maphthalene 1203 L i’
Phenol W2 =] JERAm*
Propylene: ghyool mosomethyd ether Wir-ad-2 L0 s’
Shyrenc 0075 i JeRim’
Tetrachlometbylene jFig ] B '
Toluene Wl 1. |’
Trichlomethylene o016 5O gt
Winyl acetate k- -A & B!
Eylenes {mr. o, p- comibined) s i’
- Methyl-2-prrealidinans' Brr-o-4 1 i

A. Defined to be the total response of measured VOCs falling within the C6 — C16 range, with
responses calibrated to a toluene surrogate.

B. The sum of all measured normal aldehydes from formaldehyde through nonanal, plus
benzaldehyde, individually calibrated to a compound specific standard. Heptanal through nonanal
are measured via TD/GC/MS analysis and the remaining aldehydes are measured using HPLC/UV
analysis.

C. Any VOC not listed must produce an air concentration level no greater than the acceptable
fraction of the Threshold Limit Value (TLV) industrial work place standard (Reference: American
Conference of Government Industrial Hygienists, 6500 Glenway, Building D-7, and Cincinnati,
OH 45211-4438).

D. Individual VOC levels derived from the lower of 1/4 the California Office of Environmental
Health Hazard Assessment (OEHHA) Chronic Reference Exposure Level (CREL) as required per
the CDPH/EHLB/Standard Method v1.2 and BIFMA level credit 7.6.2.

E. Individual VOC levels for these chemicals are derived from the 1/100th TLV criteria which
results in a lower threshold than the CREL.

F. Based on the CA Prop 65 Maximum Allowable Dose Level for inhalation of 3,200 pg/day and
an inhalation rate of 20 m3/day.
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Process
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- Manufacturing Review
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TARGET CHEMICALS AND MAXIMUM ALLOWABLE CONCENTRATIONS
Note:_There_ are numerous Third Party Certifications availa_lble that define applicable
FARTSHsBTE ETRE TS POL VI GREENGUARY C&rtification:
Requirementsunedt iabol 68 Mr@rGZudm}icaﬂon

Insulation, Wallcoverings, Flooring, Component Materials, Surfacing
Paints and Coatings, General Materials, Educational and Residential,
Construction Materials, Adhesives/ Seating Units

Sealants, Ceiling Systems, Doors, Air
Filters, Textiles, Visual Display
Products, Window Treatments,

Workstation Systems, and Movable

Walls
Individual VOCs? <0.1TLV <0.1TLV
Formaldehyde < 0.05 ppm < 0.025 ppm
4-Phenylcyclohexene <0.0065 mg/m3 <0.0033 mg/m3
Total VOCs? < 0.5 mg/m3 <0.25 mg/m3
Total Aldehydes? < 0.1 ppm < 0.05 ppm
PM10%4 < 0.05 mg/m3 < 0.025 mg/m3

Listing of measured carcinogens and reproductive toxins as identified by California Proposition 65, the U.S. National Toxicology
Program (NTP), and the International Agency on Research on Cancer (IARC) are to be provided.

Any pollutant regulated as a primary or secondary outdoor air pollutant is to meet a concentration that will not generate an air
concentration greater than that promulgated by the National Ambient Air Quality Standard (U.S. EPA, code of Federal Regulations,
Title 40, Part 50).

* All products are required to meet the criteria at 168 hours.

1 Any VOC with an American Conference of Government Industrial Hygienists (ACGIH) Threshold Limit Value (TLV) shall
produce an air concentration level no greater than 1/10 the TLV (Reference: American Conference of Government Industrial
Hygienists, 6500 Glenway, Building D-7, Cincinnati, Ohio 45211-4438).

2 Defined to be the total response of measured VOCs falling within the C6 — C16 range, with responses calibrated to a toluene
surrogate.

3 Defined to be the sum of all measured normal aldehydes from formaldehyde through nonanal, plus benzaldehyde, individually
calibrated to a compound specific standard. Heptanal through nonanal are measured via TD/GC/MS analysis and the remaining
aldehydes are measured using HPLC/UV analysis.

4 Particles applicable to fibrous, particle-releasing products with exposed surface area in air streams (a forced air test with
specific test method) and for wood finishing (sanding) systems.
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33.1 Allowable Limits for GREENGUARD Gold: Requirements to be met no sooner than 168 hours (7 days)
and no greater than 336 hours (14 days) with no preconditioning of the product. Compliance may be achieved
at time points prior to 336 hours, so long as it is demonstrated that emissions have already peaked.

33.2 Bedding and Mattresses shall meet Gold Requirements at the 168 hour time point.

33.3 All products shall meet GREENGUARD requirements before being eligible for GREENGUARD Gold.
GREENGUARD Gold is not possible without GREENGUARD Certification.

33.4 All juvenile products are required to meet both GREENGUARD and GREENGUARD Gold
requirements before certification is given.

Required for GREENGUARD Gold and “CDPH/EHLB/Standard Method V1.2 “ Standard Method for the
Testing and Evaluation of Volatile Organic Chemical Emissions From Indoor Sources Using
Environmental Chambers Version 1.2” dated January 2017 and CHPS Programs

Individual VOCs? < 1/2 CA chronic REL
Formaldehyde? <0.0073 ppm/7.3 ppb

Required for GREENGUARD Gold ONLY

Individual VOCs3 < 1/100 TLV

Total VOCs* <0.22 mg/m3

Total Aldehydes® < 0.043 ppm/43 ppb
PM10 (< 10 um)® <0.02 mg/m3
1-Methyl-2-pyrrolidinine” <0.16 mg/m3

1 Any VOC with a Chronic Reference Exposure Limit (CREL) shall produce an air concentration no greater than 1/2 the CREL as
required per the State of CA DPH’s CDPH/EHLB/Standard Method V1.2 “Standard Method for the Testing and Evaluation of
Volatile Organic Chemical Emissions From Indoor Sources Using Environmental Chambers Version 1.2" dated January
2017,Table 4-1.

2 per the State of CA DPH's CDPH/EHLB/Standard Method V1.2 “Standard Method for the Testing and Evaluation of Volatile
Organic Chemical Emissions From Indoor Sources Using Environmental Chambers Version 1.2" dated January 2017.

3 Any VOC with an ACGIH TLV shall produce an air concentration level no greater than 1/100 the TLV (Reference: American
Conference of Government Industrial Hygienists, 6500 Glenway, Building D-7, Cincinnati, Ohio 45211-4438.)

4 Defined to be the total response of measured VOCs falling within the C6 — C16 range, with responses calibrated to a toluene
surrogate.

5 Defined to be the sum of all measured normal aldehydes from formaldehyde through nonanal, plus benzaldehyde, individually
calibrated to a compound specific standard. Heptanal through nonanal are measured via TD/GC/MS analysis and the remaining
aldehydes are measured using HPLC/UV analysis.6 Particles applicable to fibrous, particle-releasing products with exposed
surface area in air streams (a forced air test with specific test method).

6 7. Based on the CA Prop 65 Maximum Allowable Dose Level for inhalation of 3,200 pug/day and an inhalation rate of 20 m3/day
7

8
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33 Individual VOC ACGIH TLV and CA CREL Criteria Limits

CHEMICALS WITH TLV and CREL CRITERIA LIMITS

CHEMICAL CAS NUMBER 1/100 TLV?# 1/2 ChronicP
(kg/m3) REL (ug/m3)
1,1-Dichloroethylene (Vinylidene chloride) 75-35-4 200 35
1-Chloro,2,3-epoxy-propane (Epichlorohydrin) 106-89-8 19 15
2-Ethoxyethanol (Ethylene glycol monoethyl ether) 110-80-5 180 35
2-Ethoxyethyl acetate (Ethylene glycol monoethyl ether acetate) 111-15-9 270 150
Acetaldehyde 75-07-0 450* 70
Benzene 71-43-2 16 15
Carbon disulfide 75-15-0 310 400
Chlorobenzene (Monochlorobenzene) 108-90-7 460 500
Dichloromethane (Methylene chloride) 75-09-2 1740 200
Diethylene dioxide (1,4-Dioxane) 123-91-1 720 1500
Dimethylformamide 68-12-2 300 40
Ethylbenzene 100-41-4 4340 1000
Ethylene glycol 107-21-1 1000* 200
Formaldehyde 50-00-0 3.7 9**
Hexane (n-Hexane) 110-54-3 1760 3500
Isophorone (2-Cyclohexen-1-one, 3,5,5-trimethyl-) 78-59-1 280* 1000
Isopropanol (2-Propanol) 67-63-0 4920 3500
2-Methoxyethanol 109-86-4 160 30
2-Methoxyethyl acetate (Ethylene glycol methyl ether acetate) 110-49-6 240 45
Methyl chloroform (1,1,1-Trichloroethane) 71-55-6 19100 500
Methyl-tert-butyl ether (MTBE; tert-Butyl methyl ether) 1634-04-4 1800 4000
Naphthalene 91-20-3 520 4.5
p-Dichlorobenzene (1,4-Dichlorobenzene) 106-46-7 600 400
Phenol 108-95-2 190 100
Propylene glycol-1-methyl ether (1-Methoxy-2-propanol) 107-98-2 3690 3500
Styrene, monomer (Phenylethylene; Vinyl benzene) 100-42-5 850 450
Tetrachloroethylene (Perchloroethylene) 127-18-4 1700 17.5
Tetrachloromethane (Carbon tetrachloride) 56-23-5 310 20
Toluene (Toluol) 108-88-3 1880 150
Trichloroethylene 79-01-6 2690 300
Trichloromethane (Chloroform) 67-66-3 490 150
Vinyl acetate (Acetic acid ethenyl ester) 108-05-4 350 100
Xylenes (m-, o-, and p- combined) 108/38-3/95-47- 4340 350
6/106-42-3
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CHEMICALS WITH TLV CRITERIA LIMITS Only

CHEMICAL CAS NUMBER 1/100 TLV3(ug/m?3)
1-Bromopropane 106-94-5 500
1-Chloro-1-nitropropane 600-25-9 100
1-Chloro-2-propanol 127-00-4 40
1-Hexene 592-41-6 1720
1-Methylbutyl acetate (2-Pentyl acetate; sec-Amyl acetate) 626-38-0 2660
1-Nitropropane 108-03-2 910
2-Aminoethanol (Ethanolamine) 141-43-5 75
2-Aminopyridine (2-Pyridinamine) 504-29-0 20
2-Butanone (Methyl ethyl ketone [MEK]) 78-93-3 5900
2-Butoxyethanol (Ethylene glycol monobutyl ether) 111-76-2 970
2-Butoxyethyl acetate (Ethylene glycol monobutyl ether 112-07-2 1300
acetate)
2-Chloro-1-propanol 78-89-7 40
2-Diethylaminoethanol 100-37-8 96
2-Ethylhexanoic acid 149-57-5 50
2-Hydroxypropyl acrylate (2-Propenoic acid, 2-hydroxypropyl 999-61-1 28
ester)
2-lsopropoxyethanol (Ethylene glycol isopropyl ether) 109-59-1 1060
2-Methylbutyl acetate 624-41-9 2660
2-Methylpentane 107-83-5 17600
2-N-Dibutylaminoethanol 102-81-8 35
2-Nitropropane 79-46-9 360
3-Methyl pentane (Pentane, 3-methyl) 96-14-0 17600
3-Pentyl acetate 620-11-1 2660
4-Methoxyphenol (Mequinol) 150-76-5 50
4-Vinyl cyclohexene 100-40-3 4.4
Acetic acid 64-19-7 250
Acetophenone (Ethanone, 1-phenyl) (9CI) 98-86-2 490
Acetylsalicyclic acid (Aspirin) 50-78-2 50
Acrolein (2-Propenal) 107-02-8 2.3*
Acrylamide (2-Propenamide) 79-06-1 0.3
Acrylic acid (2-Propenoic acid) 79-10-7 59
Acrylic acid, ethyl ester (Ethyl acrylate) 140-88-5 200
Acrylic acid, methyl ester (Methyl acrylate; 2-Propenoic acid, 96-33-3 70
methyl ester)
Acrylic acid, n-butyl ester (n-Butyl acrylate; 2-Propenoic Acid, 141-32-2 110
butyl ester)
Acrylonitrile (Vinyl cyanide) 107-13-1 43
Adipic acie (Hexanedioic acid) 124-04-9 50
Adiponitrile 111-69-3 88
Aldrin 309-00-2 25
Allyl alcohol (2-Propen-1-ol) 107-18-6 11.9
Allyl chloride (1-Propene, 3-chloro) 107-05-1 30
Allyl glycidyl ether (AGE; Oxirane, [(2-propenyloxy)methyl]-) 106-92-3 47
Allyl propy! disulfide 2179-59-1 30
a-Chloroacetophenone (Phenacyl chloride) 532-27-4 3.2
a-Methylstyrene (iso-Propenylbenzene; 98-83-9 2420
(1-Methylethenyl)benzene)
a-Pinene 80-56-8 1120
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CHEMICALS WITH TLV CRITERIA LIMITS Only

CHEMICAL CAS NUMBER 1/100 TLV3(ug/m?3)
Aniline 62-53-3 76
Anisidine (o,p-isomers) 29191-52-4 5
ANTU (a-Naphthylthiourea) 86-88-4 3
Benzotrichloride (Benzyl trichloride; Benzene, 98-07-7 8*
(trichloromethyl)-)
Benzoyl chloride 98-88-4 28*
Benzyl acetate 140-11-4 610
Benzyl chloride (Benzene, (Chloromethyl)) 100-44-7 52
bis(2-Dimethylaminoethyl) ether (DMAEE) 3033-62-3 3.3
bis(Chloromethyl) ether 542-88-1 0.047
Bromochloromethane (Chlorobromomethane) 74-97-5 10600
Bromotrifluoromethane (Trifluorobromomethane) 75-63-8 60900
Butanethiol (n-Butyl mercaptan) 109-79-5 18
Campbhor, synthetic 76-22-2 120
Caprolactam 105-60-2 50
Chlorinated diphenyl oxide 31242-93-0 5
Chloroacetaldehyde 107-20-0 32*
Chloroacetone (2-Propanone, 1-chloro) 78-95-5 38*
Chloroacetyl chloride 79-04-9 2.3
Chlorodifluoromethane (FC-22) 75-45-6 35400
Chlorodiphenyl (42 % chlorine) 53469-21-9 10
Chlorodiphenyl (54% chlorine) 11097-69-1 5
Chloropentafluoroethane 76-15-3 63200
Cresol, All isomers 1319-77-3 220
Crotonaldehyde (2-Butenal) 4170-30-3 8.6*
Crufomate 299-86-5 50
Cumene (Benzene, 1-methylethyl-) 98-82-8 2460
Cyclohexane 110-82-7 3440
Cyclohexanol 108-93-0 2060
Cyclohexanone 108-94-1 500
Cyclohexene 110-83-8 10100
Cyclohexylamine 108-91-8 410
Cyclopentadiene 542-92-7 2030
Cyclopentane 287-92-3 17200
A-3-Carene 13466-78-9 1120
Diacetone alcohol (4-Hydroxy-4-methyl-2-pentanone) 123-42-2 2380
Dichloroacetic acid 79-43-6 26.4
Dichloroacetylene 7572-29-4 3.9*%
Dichlorodifluoromethane (FC-12) 75-71-8 49500
Dichlorodiphenyltrichloroethane (DDT) 50-29-3 10
Dichloroethyl ether (bis[2 Chloroethyl] ether) 111-44-4 290
Dichlorofluoromethane (FC-21) 75-43-4 420
Dicyclopentadiene 77-73-6 270
Diethanolamine 111-42-2 20
Diethyl ether (Ethyl ether) 60-29-7 12100
Diethyl ketone 96-22-0 7050
Diethylamine 109-89-7 150
Diethylene triamine 111-40-0 42

CHEMICALS WITH TLV CRITERIA LIMITS Only
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CHEMICAL CAS NUMBER 1/100 TLV3(ug/m?3)
Difluorodibromomethane 75-61-6 8580
Diglycidyl ether (DGE) 2238-07-5 5.3
Dihydroxybenzene (Hydroguinone) 123-31-9 20
Diisopropylamine 108-18-9 210
Dimethoxymethane (Methylal) 109-87-5 31100
Dimethyl disulfide 624-92-0 19.3
Dimethylaniline (N,N-Dimethylaniline) 121-69-7 250
Dimethylethoxysilane 14857-34-2 21
Dinitolmide 148-01-6 50
Dinitrobenzene 100-25-4 10
Dinitrotoluene 25321-14-6 2
Diphenylamine 122-39-4 100
Dipropyl ketone (4-Heptanone) 123-19-3 2330
Dipropylene glycol methyl ether [bis-(2-Methoxypropyl) ether; 34590-94-8 6060
DPGME]
Divinyl benzene 1321-74-0 530
Dodecyl mercaptan (1-Dodecanethiol) 112-55-0 8
Enflurane 13838-16-9 5660
EPN (O-Ethyl-O-[4nitrophenyl]phenylthiophosphonate) 2104-64-5 0.001
Ethanethiol (Ethyl mercaptan) 75-08-1 13
Ethyl acetate 141-78-6 14400
Ethyl amyl ketone (3-Heptanone, 5-methyl-) 541-85-5 1310
Ethyl bromide (Bromoethane) 74-96-4 220
Ethyl butyl ketone (3-Heptanone) 106-35-4 2340
Ethyl cyanoacrylate (Ethyl 2-cyanoacrylate) 7085-85-0 10
Ethyl formate (Formic acid, ethyl ester) 109-94-4 3030
Ethyl tert-butyl ether (ETBE) 637-92-3 210
Ethylene chlorohydrin (2-Chloroethanol) 107-07-3 33*
Ethylene glycol dinitrate 628-96-6 3.1
Ethylenimine 151-56-4 8.8
Ethylidene norbornene 16219-75-3 250*
Formamide (Methanamide) 75-12-7 180
Formic acid (Methanoic acid) 64-18-6 94
Furfural (2-Furaldehyde) 98-01-1 79
Furfuryl alcohol (2-Furanmethanol) 98-00-0 400
Glutaraldehyde 111-30-8 2*
Heptane (n-Heptane) 142-82-5 16400
Hexachlorobenzene (HCB) 118-74-1 0.02
Hexachlorobutadiene 87-68-3 2.1
Hexachlorocyclopentadiene 77-47-4 11
Hexachloroethane 67-72-1 97
Hexachloronaphthalene 1335-87-1 2
Hexafluroacetone 684-16-2 6.8
Hexane, other isomers 17600
Hexylene glycol 107-41-5 1210*
Hydrogenated terphenyls 61788-32-7 49
Indene 95-13-6 480
Isoamyl alcohol (1-Butanol, 3-methyl) 123-51-3 3610

CHEMICALS WITH TLV CRITERIA LIMITS Only

CHEMICAL CAS NUMBER 1/100 TLV3(ug/m?3)

Isobutyl acetate (Isobutyl acetate) 110-19-0 7130
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CHEMICALS WITH TLV CRITERIA LIMITS Only

CHEMICAL CAS NUMBER 1/100 TLV2 (ug/m3)
Isobutyl alcohol (1-Propanol, 2-methyl) 78-83-1 1520
Isobutyl nitrite 542-56-3 42*
Isooctyl alcohol 26952-21-6 2660
Isopentane 78-78-4 17700
Isopentyl acetate (Isoamyl acetate; 3-Methylbutyl acetate) 123-92-2 2660
Isophorone diisocyanate 4098-71-9 0.45
Isopropyl acetate 108-21-4 4180
Isopropy! ether (Diisopropy! ether) 108-20-3 10400
Isopropy! glycidyl ether (IGE) 4016-14-2 2380
Isopropylamine (2-Propanamine) 75-31-0 120
m-Dinitrobenzene 99-65-0 10
Maleic anhydride 108-31-6 4
Mesityl oxide 141-79-7 600
Methacrylic acid (2-Propenoic acid, 2-methyl) 79-41-4 700
Methyl 2-Cyanoacrylate (Mecrylate) 137-05-3 10
Methyl acetylene-propadiene mixture MAPP 16400
Methyl amyl alcohol (Methyl isobutyl carbinol ; 4-Methyl-2- 108-11-2 1040
pentanol)
Methyl ethyl ketone peroxide 1338-23-4 15*
Methyl formate (Formic acid, methyl ester) 107-31-3 2460
Methyl isoamyl ketone (2-Hexanone, 5-methyl) 110-12-3 2340
Methyl isobutyl ketone (Hexone) 108-10-1 2050
Methyl isopropyl ketone (2-Butanone, 3-methyl) 563-80-4 7050
Methyl methacrylate (Methacrylic acid, methyl ester) 80-62-6 2050
Methyl n-amyl ketone (2-Heptanone) 110-43-0 2330
Methyl n-butyl ketone (2-Hexanone) 591-78-6 200
Methyl propyl ketone (2-Pentanone) 107-87-9 7050
Methyl silicate 681-84-5 60
Methyl vinyl ketone (3-Buten-2-one) 78-94-4 6*
Methylacrylonitrile (2-Propenenitrile, 2-methyl-) 126-98-7 27
Methylamine 74-89-5 64
Methylcyclohexane 108-87-2 16100
Methylcyclohexanol 25639-42-3 2340
Methylhydrazine 60-34-4 0.19
Methylisocyanate 624-83-9 0.47
Monochloroacetic acid 79-11-8 19.4
Morpholine 110-91-8 710
m-Phenylenediamine 108-45-2 1
m-Toluidine 108-44-1 88
m-Xylene V,V’-diamine 1477-55-0 1*
N,N-Dimethylacetamide 127-19-5 360
n-Amyl acetate (1-Pentyl acetate; Acetic acid, pentyl ester) 628-63-7 2260
n-Butanol (N-Butyl alcohol) 71-36-3 610
n-Butyl acetate 123-86-4 7130
n-Butyl glycidyl ether (BGE) 2426-08-6 1330
n-Butyl lactate (Propanoic acid, 2-hydroxy-, butyl ester) 138-22-7 300
n-Butylamine 109-73-9 150*
N-Ethylmorpholine 100-74-3 240

CHEMICALS WITH TLV CRITERIA LIMITS Only
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CHEMICAL CAS NUMBER 1/100 TLV2 (ug/m3)

Nicotine (Pyridine, 3-(1-methyl-2-pyrrolidinyl)-, (S)-) 54-11-5 5
N-Isopropylaniline 768-52-5 110
Nitrapyrin (2-Chloro-6-(trichloromethyl) pyridine 1929-82-4 100
Nitrobenzene 98-95-3 50
Nitroethane 79-24-3 3070
Nitromethane 75-52-5 500
Nitrotoluene, m-isomer (3-Nitrotoluene) 99-08-1 110
Nitrotoluene, o-isomer (2-Nitrotoluene) 88-72-2 110
Nitrotoluene, p-isomer (4-Nitrotoluene) 99-99-0 110
N-Methyl aniline (Monomethyl aniline) 100-61-8 22
Nonane 111-84-2 10500
n-Propyl acetate 109-60-4 8350
n-Propyl alcohol (n-Propanol) 71-23-8 4920
n-Propyl nitrate (Nitric acid, propyl ester) 627-13-4 1070
n-Valeraldehyde 110-62-3 1760
N-Vinyl-2-Pyrrolidinone (1-Vinyl-2-pyrrolidinone) 88-12-0 2.3
o-Anisidine (Benzenamine, 2-methoxy-) 90-04-0 5
0-Chlorobenzylidene malononitrile 2698-41-1 3.9%
0-Chlorostyrene 2039-87-4 2830
o-Chlorotoluene (Toluene, 2-chloro) 95-49-8 2590
Octachloronaphthalene 2234-13-1 1
Octane, All isomers 111-65-9 14010
Octane, All isomers 540-84-1 14010
o0-Methylcyclohexanone 583-60-8 2290
o-Nitrobenzene (Dinitrobenzene) 528-29-0 10
o-Phenylenediamine 95-54-5 1
0-sec-Butylphenol 89-72-5 310
o-Toluidine 98-53-4 88
Pentachloronaphthalene 1321-64-8 5
Pentachloronitrobenzene 82-68-8 5
Pentachlorophenol 87-86-5 5
Perchloromethyl mercaptan 594-42-3 7.6
Phenothiazine 92-84-2 50
p-Nitroaniline 100-01-6 30
p-Nitrochlorobenzene (p-Chloronitrobenzene) 100-00-5 6.4
p-Phenylenediamine 106-50-3 1
Propanoic acid, 2-chloro- (2-Chloropropionic acid) 598-78-7 4.4
Propargyl alcohol 107-19-7 23
Propiolactone, beta 57-57-8 15
Propionaldehyde 123-38-6 480
Propionic acid 79-09-4 300
Propoxur 114-26-1 5
Propylene glycol dinitrate (PGDN) 6423-43-4 3.4
Propyleneimine (2-Methylazridine) 75-55-8 47
Propyne (Methyl acetylene) 74-99-7 16400
Phthalic anhydride (1,3-Isobenzofurandione) 85-44-9 61
p-Toluidine (p-Aminotoluene) 106-49-0 88
Pyridine 110-86-1 31
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CHEMICALS WITH TLV CRITERIA LIMITS Only

CHEMICAL CAS NUMBER 1/100 TLV2 (ug/m3)
sec-Butanol (sec-Butyl alcohol) 78-92-2 3000
sec-Butyl acetate (Acetic acid, 1-methylpropy! ester) 105-46-4 9500
sec-Hexyl acetate 108-84-9 2950
Stoddard solvent 8052-41-3 5250
tert-Amyl methyl ester (TAME) 994-05-8 800
tert-Butanol (tert-Butyl alcohol) 75-65-0 3030
tert-Butyl acetate 540-88-5 9500
tert-Pentane 463-82-1 17700
Tetrachloronaphthalene 1335-88-2 20
Tetrafluoroethylene 116-14-3 82
Tetrahydrofuran 109-99-9 0
Tetramethyl succinonitrile 3333-52-6 28
Tetranitromethane 509-14-8 0.4
Thioglycolic acid 68-11-1 38
Toxaphene (Chlorinated camphene) 8001-35-2 5
Trichloronaphthalene 1321-65-9 50
Trichloronitromethane (Chloropicrin) 76-06-2 6.7
Triethanolamine 102-71-6 50
Triethylamine (N,N-Diethylethanamine) 121-44-8 41
Trimethyl benzene 25551-13-7 1230
Trimethyl benzene, All isomers 108-67-8 1230
Trimethyl benzene, All isomers 526-73-8 1230
Trimethyl benzene, All isomers 95-63-6 1230
Triphenyl amine 603-34-9 50
Vinyl bromide (Ethene, bromo-) 593-60-2 22
Vinyl chloride (Chloroethylene) 75-01-4 26
Vinyl fluoride 75-02-5 19
Vinyl toluene (Methyl styrene, All isomers) 25013-15-4 2420
Xylidine, mixed isomers 1300-73-8 25
Vinyl cyclohexene dioxide (7-Oxabicyclo[4.1.0]heptane, 106-87-6 5.7
3-oxiranyl)
1,1,1,2-Tetrachloro-2,2-difluoroethane (FC-112a) 76-11-9 41700
1,1,2-Trichloroethane 79-00-5 550
1,1,2,2-Tetrachloro-1,2-difluoroethane (FC-112) 76-12-0 41700
1,1,2,2-Tetrachloroethane 79-34-5 69
Acetylene tetrabromide (1,1,2,2-Tetrabromoethane) 79-27-6 140
Dichlorotetrafluoroethane (1,2-Dichloro-1,1,2,2- 76-14-2 69900
tetrafluoroethane)
1,1,2-Trichloro-1,2,2-trifluoroethane (FC-113) 76-13-1 76700
1,2,3-Trichloropropane 96-18-4 600
1,2,4-Trichlorobenzene 120-82-1 370*
3-Amino-1,2,4-triazole (Amitrole; 3-Amino-s-triazole) 61-82-5 2
1,3,5-Triglycidyl-s-triazinetrione 2451-62-9 0.5
2,4,5-Trichlorophenoxyacetic acid (2,4,5-T) 93-76-5 100
2,4,6-Trinitrophenylmethylnitramine (Tetryl) 479-45-8 15
Picric acid (2,4,6-Trinitrophenol) 88-89-1 1
Tetryl (2,4,6-Trinitrophenylmethylnitramine) 479-45-8 15
2-Chloro-1,3-butadiene  (3-Chloroprene) 126-99-8 360
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CHEMICALS WITH TLV CRITERIA LIMITS Only

CHEMICAL CAS NUMBER 1/100 TLV2 (ug/m3)
Quinone (p-Benzoquinone; 2,5-cyclohexadiene-1,4-dione) 106-51-4 4.4
1,1-Dichloro-1-nitroethane 594-72-9 120
1,1-Difluoroethylene (Vinylidene fluoride) 75-38-7 13100
1,1-Dimethylhydrazine 57-14-7 0.25
Biphenyl (Diphenyl; 1,1’-Biphenyl (9Cl)) 92-52-4 13
p-tert-Butyltoluene (Toluene, 4-t-butyl (Benzene,1-(1,1- 98-51-1 61
dimethylethyl)-4-methyl))
tert-Amyl acetate (1,1-Dimethylpropyl acetate) 625-16-1 2660
1,2-Butylene oxide (1,2-Epoxybutane) 106-88-7 59t
1,2-Diaminoethane (Ethylenediamine) 107-15-3 250
1,2-Dichloroethane (Ethylene dichloride) 107-06-2 400
1,2-Dichloropropane (Propylene dichloride) 78-87-5 3470
o-Dichlorobenzene (1,2-Dichlorobenzene) 95-50-1 1500
Pyrocatechol (Catechol ;1,2-Benzenediol) 120-80-9 230
1,3-Dichloropropene 542-75-6 45
1,3-Dioxalane 646-06-0 610
m-Phthalodinitrile (1,3-Benzenedicarbonitrile) 626-17-5 50
Toluene-2,6-diisocyanate (Benzene, 1,3-diisocyanato-2- 91-08-7 0.36
methyl)
1,4-Dichloro-2-butene 764-41-0 0.25
1,6-Hexanediamine (Hexamethylenediamine) 124-09-4 23
2,2-Dichloropropionic acid 75-99-0 50
2,2-Dimethylbutane (Hexane) 75-83-2 17600
2,3-Dimethylbenzene (Hexane) 79-29-8 17600
2,3-Epoxy-1-propanol (Glycidol) 556-52-5 61
2,4-Dichlorophenoxyacetic acid (2,4-D) 94-75-7 100
2,6-Dimethyl-4-heptanone (Diisobutyl ketone) 108-83-8 1450
Butylated hydroxytoluene (BHT; 2,6-Di-tert-butyl-p-cresol) 128-37-0 20
4,4’-Diaminodiphenylmethane (4,4'-Methylenedianilline) 101-77-9 8.1
4,4’-Thiobis(6-tert-butyl-m-cresol) 96-69-5 100
4,6-Dinitro-o-cresol 534-52-1 2
1,3-Dichloro-5,5-dimethyl hydantoin 118-52-5 2

2 ACGIH, 2011 Threshold Limit Values for Chemical Substances and Physical Agents, Cincinnati, OH

b http://www.oehha.ca.gov/air/chronic_rels/AllChrels.html - Chronic Reference Exposure Levels (CRELS) adopted by the State of
California Office of Environmental Health Hazard Assessment (OEHHA), December 2008 and recognized as VOCs by the State of
CA DPH’s CDPH/EHLB/Standard Method V1.2 “Standard Method for the Testing and Evaluation of Volatile Organic Chemical
Emissions From Indoor Sources Using Environmental Chambers Version 1.2” dated January 2017.

* Indicates the Short Term Exposure Limit (STEL) or Ceiling value

T AIHA 2010 Workplace Environmental Exposure Level (WEEL)

** Full REL value allowed per CA CDPH.
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Emission Factor Levels for GREENGUARD Gold Certification, applied to
individual furniture products and component

assemblies
Open Plan Criteria Private Office Criteria

INDIVIDUAL VOCS (ug/m2hr) (ug/m2hr)
CAS # CHEMICAL
1634-04-4 Methyl-tert-butyl ether 2762 5569
50-00-0 Formaldehyde 6.2 125
56-23-5 Carbon tetrachloride 14 28
75-35-4 1,1-Dichloroethylene 24 49
78-59-1 Isophorone 691 1392
Total VOCs 152 306
Total Aldehydes (umol/m2hr) 1.2 2.4
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ISO-16000-25 | Indoor air — Part 25: Determination of the emission of
semi-volatile  organic  compounds by  building  products
--Micro-chamber method (2011)).
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Improved Method for Measuring and Characterizing Phthalate
Emissions from Building Materials and Its Application to Exposure
Assessment. Environmental Science & Technology. (48), (2014) .
Detection of 34 plasticizers and 25 flame retardants in indoor air from
houses in Sapporo, Japan. Science of the Total Environment. (37) 2014
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