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Reference Material 8680

Paint on Fiberboard, Nominal 1 to 2 mg/cm? Lead

Reference Material (FEM) 8680 is mtended primanly for use m developing and validatmg field methods such as chemical test Jats,
portable x-ray fluorescence analrzers, and other tecleiques for the detenmmation or detecton of lead m pant coatmgs. Aunit of M
2680 consists of a 10.2 emande 2 152 em long x 1.3 om thaek section of panted fibetboard from a home il mthe 1940's. The
pant on the fbetboard 1s comprised of a beige colored layer closest to the fherboard substrate, cowvered by a green lead-contarme
laver and overcoated wath s whits titamim-base pait layer.

Amnalytical Resubis: The reference vaue forlead, inwts of mgicm’, for the certer or other speciied location for each wit of RM
8680 15 Isted InTable 1 Figme | mdicates the corular regions, diout 3 em n diameter, mtended for tests wsie portable, hand-held,
x-ray fuorescence analyzers. Figure 2 indicates the locabions for extractng sarples of pamt for tests using cherical test Jats and other
de struchive methods .

Uncertammty Statementfor the Center or Other Speafied Location: The reference vahies and uncertantes for measaremerts
taken o the cerntar or other specified locations, as indicated in Figne 1, ars gvenm Table 1| The refersnes vahis phas or mons s
uncertainty mpresents a range mwhich there is 25 % confidence that the tme areal density of the center or nther specified loration
will fall [1,4].

Uncertainty Statementfor the Comers of he RM Sections: Theuncertanty for the samples taken at the comers as indicated
in Figure 2,is 2 58 %of the conmsponding mference vihe girenn Table 1 (s.g. the uncertamty for wmit AAZis 1.73 mglem® « 0.97
mgferm?). The mference wabie phis or mirms its unrertanty mpresents 2 range i which there is 95 % confidence that the tre areal
density for all four comers wall £all [1,2].

Expiration of Refarence Value: The refeence vahie of this EM 15 vahd indefiritdy withmthe measimment imest anties spacified,
provided the EM 15 handled and stored in accardance with the mstractioms grrenm this weport (see Instructions for Use). However,
the reference vahis will be mallified i the BM 15 contanmated or modified. [fthers 15 ay change m the mfernce value, purchasers
will be notfied by NIST. Return of the attached registration card will faciltate notificstion.

The roordinaton of the teclvucal evahiation of this BM was under the diuechon of PLA. Pella of the NIST Anabrhcal Chenustry
Diavision,

Indurtirely coupled plasma-optical emission spertromery analyss was pedformed at HIST by T.W. Vetter and L.J. Wood. Atoruc
Absorption measurerments were made by M.5. Epstein. Laboratory x-ray fhaorescence measuremerts were performed by 4 .F.
Matlow, P4, Pella, C. DeSal, P, Seon, and D, Lilkan.

The stahstreal design of'the expermmatal work and evahiation of'the datawere provided by E.S. Lagergren of'the NIST Statistical
Engmeenng Division.

The support aspects twolwed inthe preparation, certfication, and issuance of this matenal were coorlinated tlheough the Standard
Refersnce Materials Programby B.S. MacDonald.

Gaitherstorg, MDD 20822 Thomas E. Gills, Chief”
Certificate Issus Date: August 11, 1552 Standard Reference Materials Program



INSTRUCTIONS FOR USE

Non-destructive Testing: Fortsstmg of'ths cater (Feure |a) or other spectied locshons (Figare 1b or 1e) by portabls, hawd-hsld
¥-Yay anabyzars, the x-ray sensor should be placed flat onthe RM. If a2 groowe is presert on the EM, the x-ray sensor should be
placed midway betasen the groowe and the adge of the wmit as shoawm m Figne 1b. Furthenmore, certam RM sections have shighthy
damage d pairt aufaces at the cermter so that meanarements onthese secticns noist be perfonmed off certer. Tlus off-certer region
15 located on the panted surface, directly abowe an *Z" on the sbstrate side of the wrd, as shown i Figare 1.

Figue 1 Recommended M easurernent Locations on RM 8680
To nurmmze otertabon effects when testmg x-ray anaymers, four measmemernts awe to be made on a s ection where the x-ray sensor
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is ratated each ime bebaresn measurements and an average vahie compted forlead. Four 90 * mtations of the sensor mthe same
location are reconmended. If this 15 not possible, especially for sections shown i 1b or e, etther four meannements each & 180
* are rconunended, or four measnemerts m the same location bat with as nmch rotation of the x-ray snsor & possile, Laboratory
x-ray fhiorescence measarements of RM sections performed at NIST showed relatively laves effects due to the oredation of the
section relshve to the x-ray source. These effects are promanly responable for the relatvely lngh meertanties mthe reconmmendsd
vahies.

Desiructive Testing: The samples of pant shall be taken fromn ary comer of the wit provided that the cermter regonis pressrved
for x-ray analyzer testing, nrless none is plmned (see Non-destmctive Testng). Mote that for pant samples taken fran the commers,
that the uncertainty of the reference vahue mereases to £ 36 %% of the reference vabie given in Table 1. In oxder that the stated
nncertantios applrfor chemizal test Jats and other destractire sammplmgmethods, samples (ehips) shall be taken fiom a cirmalar reglon
that does not erceed 2 cm in duneter, fromm any comer of awdt, sbout 1.3 om along alme from the cormer edge towards the center
a5 shown i Figue 2.
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Figue 2. Corer Locations for Destmchve Samplmg

When removmg pamt samples, take sanples deep encugh to nchide some wallboard substrate to ensure that the lead-contanune pant
layer is sampled. Cther areas of the mat may provide wsefill qualtatve mfonnashon mearding lead contert. However, the lead
concertyshon of the pant material flive the moove, which s evident oncartamusss of'thns BM. mary net be sepresertabve ofthe lead
concentrations m Table 1. Themwfore, the proove should be avoided for any testie parposas,

Storage: This BM s to be stored in an air condiioned, or sintlar cool and dry envirmnnert, avay fiom sunlight and finmes m the
plastic ervrelope axd package provided when not mse.

PREPARATION AND ANALYVSIS

Preparation of KM 8680: The matexal for this EM consists of sections of wall panels taken froem a single room of a residence m
North Carnlma and processed under the direction of the U.5. Envirorunertal Protection &gency (EPA) and the Research Trangle
Instihte (RTI). Dhovestization of the lead levels of mandidate materials, sibse ment mutting and collection of the sections, packaging,
and shipret to HIST of RM 8680 were performed under the supervision of W.F, Gutlmeclt, C.0. Whitaker, and C. 1. Moore of
the Beseach Thange Instiute, Research Thagle Parl, NC, and 5 L. Harper of the Natonal Exposne Essearch Laboratory, Office
of Research and Development, U.S. Envircemmertal Protection Agency, Research Trange Park, NC

Analytical Methods: A commereial enerpr-dispersive x-ray spechometer (XEF) was modified at MIST to allewr mesnnement of
the mdividual R sections. & molybderwam secordary target was employed for axcitation of lead L. and Lp Ines usmg a hmgsten
target x-ray tbe operated at 30 k¥ m air. 4 1.02 meient® sampls of SEM 2579, Lead Pamt Fikv on Midar Sheet for Patabk X-ray
Fhiorescence dnalyzers, was used as a control to monitor system stabilty and for cormersion of net ntemsities to areal density. To
miomnize errors due to ornataton effects, plam sections shown m Flgue 1awere meanned at the center for 60 5 at each of four
differert onentatioms by wotabon of'the sechomby 30 * The same location was measmed after each mtation and the averages net
itensity was obtained for eachlead L. and Lp Ime. For sections cortarmg 2 soove as showm in Figue 1b, four measuremerts were
made at two 180 * onientations and averaged. And for sections shown m Fizure le, four meassrements were made m the same
location marleed X" with shght rotation of the wit after sarh meznnement. For cahbration of the xe-ray instummert, 3 o diameter
disks were cored and rermoved fioen sekcted sections and measared as above except the counting tine was extended to 300 5. These
disks were subsequently dissolved m acd and analyzed for lead by inductivelr coupled plasnia-opticd entssion (ICP-OE 3] or atormic
ahsorption spectrometry (AAS) to provide a calibration relabionship.

Cooperatmg Analysts and Laboratories:

C.G. Parsons;, Niton Corporation, Bedford, MA.

E. Boyce; Seiter Corporation, Kennewnck, Wi

G.D. Staffied; Warringtom, Ine., Austm, TX.

A, Fischberg, Princeton-Ganuma Teck, Ine., Prneeton, HJ.



]D Refirenice Ve Thauert witdy
mefant mgfant

4402 173 +0 47
LrE] 151 +042
AB2 151 040
LB3 142 31
LB4 149 =032
Abal 135 =087
AC2 135 .33
AC3 159 36
ACY 138 +030
AD2 156 =036
LD3 143 033
ADd 177 41
AR 151 2035
AES 159 035
Fiio) 141 31
AF2 152 +0 38
AF3 192 043
AFY 179 042
A8 159 =036
A04 143 =031
bgll 158 037
AeCl 102 =0 54
| AgCl 151 =042
Lel] 150 =048
AHD 123 =030
AHE 152 =038
AHY 145 031
AL 141 =030
AL 152 =036
AT4 144 033
£ifd 185 20351
£id3 141 =037
Aigg 111 031
Ll 1.10 =027
LiES 136 0137
A3 146 =039
A4 1.13 =031
Ajal 191 H 47
Aja 170 39
Aj83 138 039
AiB1 159 38
B2 178 =042
LB 152 042
AjC2 1.79 143
AC3 195 =053
A2 127 =029
LES 156 =036
PN 176 048
AL2 144 41
AL4 138 048

AML2 124 =0 34
ANG 165 +0 45
I Eafermce Ve Thcert aitty
mgfon’ Ingfon’
Ahdd 177 =0 42
fmHE1 235 =0 63
AmC] 141 +0.70
AmTr] 137 =0 59
LD 220 =0 60
AM2 128 0 34
AN 139 +0 35
Andl 126 =0 30
AnBl 1.10 0 29
InB2 133 +0 31
AnCl 1.17 +0 27
Anec2 1355 +0 37
LoEl 182 =051
S0l 180 +0 42
Solrl 172 +0 41
4oEl 148 +0 36
SoFl 139 0 38
Apadl 157 =0 35
ApAd 149 +0 36
Ap a3 144 +038
ApBl 1.16 +0 31
LpE2 142 +0 35
ApE3 1.11 a0 28
ApCl 136 ) 35
ApC2 142 0 39
ApC3 142 2033
e A3 159 =0 53
LsEl 184 =0 53
£sB2 175 20 47
HeC] 143 +0 39
bsD1 127 +0 38
Fony] 163 =0 50
A:Ed 156 0 51
A d] 126 =0 38
La1.02 134 0 31
FirE] 130 =0 37
LuEl 130 =031
InEl 109 0 34
LBl 132 =0 34
fxrdi] 143 =0 40
S i 169 =0 38
faxw i3 139 +0 36
LA 135 +0 34
LoaBE1 129 =+ 30
IwB3 1.10 =027
Axd] 131 0 67
Sl 177 +0 41
Sy dl 107 +0 54




Doy 187 +0 A0
Bal 140 0 37
BA2 135 + 32
BAS 1.17 037
o Eafermmce Vihae Th ert witdy
mgfon’ mgfon®
EBl 155 a 35
BB2 120 +0 I8
BB3 130 +) 29
BC1 151 o 33
BC2 135 +0 32
BC3 1.12 =0 27
BD1 126 +0 32
BD 124 +0 33
BD3 098 +0 26
BE 2.10 = 58
BEZ 173 +0 40
BF1l 174 =0 44
BFl 185 +0 51
BF3 191 +0 48
BG1 151 =0 37
BG2 180 +0 48
BG3 113 +0 57
BHL 157 +0 38
BH2 172 =043
BHE 158 20 38
BIl 151 +) 37
BLd 154 +0 38
BE 157 +0 38
BJ1 158 =0 39
BI 183 +0 48
BEK1 157 + 47
BEY 132 + 46
BL1 1.19 =0 54
BL2 147 +0 39
ELLJ 138 =037
CAS 126 2020
LB2 136 2029
B3 144 2031
CB4 130 =039
CC2 159 =043
[ e ] 139 0 33
CC4 144 +0 32
CDd 178 =041
CD3 127 +0 33
CD4 1.14 +0 2§
CEA 155 0 40
CF4 208 =0 55
Cod 154 +0 37
TR 2.11 =0 55
CH 203 +0 52
CR 173 =043
CE 154 =0 37
CH 157 ) 38

CK2 189 =0 54
L 206 153
CL3 196 153
CL4 149 133
L2 163 145
o Fefererice Ve Thicert witty
gfan’ mgfon®
it i 154 =037
ChI4 140 =34
[ 3] 157 143
CHE 151 136
Da3 136 =38
D43 132 135
Dad 137 =033
DE2 132 =029
DE4 142 2031
Dl 127 129
DC3 128 =30
D4 130 131
DD2 147 36
DD3 135 131
DD4 152 136
DE2 159 143
DE3 149 =138
DE4 1.56 =0 46
DF2 164 45
DF3 198 H163
D 1.14 133
DB 168 048
D& 159 143
DHi 131 135
DH 193 149
DH4 1.79 342
DI4 181 =0 46
DJ4 170 =039
DE4 1.70 =039
DL4 150 040
DhI4 157 =040
DN2 148 =042
D3 181 =0 48
Eal 158 =038
End 131 =029
Ea3 130 =030
EB1 124 =028
EB3 141 =033
EC1 134 =132
EC2 173 =043
EC3 172 =140
ED1 142 133
ED2 155 138
EL3 155 =+ 34
EEl 183 047
ER2 1.74 =142
EE3 181 ) 45




EF1 109 4 59
EFl 196 20 51
EF3 174 +0.49
51 154 +0 36
G2 155 =0 37
EG3 132 031
I Pafermice Vibae Thu ert afiry

mefant mgfant
EH1 151 a0 42
EH2 139 +0 35
EHS 143 31
EI1 208 +0 55
EL2 146 =040
EL 152 o 33
EJ3 154 =0 49
EJ4 146 +0 37
S 185 20 54
EKY 200 20 51
EL3 1.79 20 47
EL4 158 20 33
EMG 149 =041
ERI4 1.77 20 44
Fid 138 20 32
FA3 154 2030
Fi4 150 2 35
FB3 133 +0 31
FB4 129 =0 29
FCa 127 20 34
FC3 1.15 + 32
FC4 1.18 =0 30
FD1 1.56 0 39
FD3 139 2041
FD4 185 4 57
FEl 218 + 2
FE3 153 =047
FEd 134 +0 53
FFa 158 0 39
FF3 190 0 53
FF4 05 ) 57
FGi 149 0 3%
FG3 1534 =0 46
Fod 152 +0 36
FH2 140 K]
FHE 159 2 43
FH4 170 041
FI2 150 20 40
FI3 152 +0 37
FI4 150 +0 36
FJ2 191 +0 51
J N E] 1839 =0 45
FJ4 1.73 =0 33
FE2 134 +0 45
FIES 215 ) 552
FK4 153 20 51

FL1 138 2030
FL3 157 20 45
FI4 104 20 57
FhI2 152 140
FLE 145 144
FhI4 196 20 59
343 130 4041
o Rafermice Vb Thucert ity
mgan' g fan®
God 183 162
GB4 154 047
G4 162 053
G4 145 141
GES 1.14 +0 33
GER 119 134
GLI2 128 133
HAl 158 2044
HAd 142 k]
HiA3 131 20 34
HEL 148 20 40
HEZ 1.19 034
HEZ 120 2033
HCL 140 20 35
HC2 135 2038
HD1 138 20 35
HL:2 136 +139
HD3 143 136
HEL 131 4033
HE2 149 145
HEZ 149 138
HF'l 154 20 44
HF2 1563 20 44
HF3 187 55
HGL 155 2040
H2 147 +0 38
HE 150 138
HHI1 153 040
HH1 154 040
HIE 148 21 38
HT1 100 159
HT3 166 =046
HE1 162 142
2175 170 2l 50
HL1 160 2042
HL3 l46 037
1Al 195 2l 57
142 153 139
IBl 143 138
IB2 161 143
Ic1 154 =040
Ic2 160 2042
1 158 042
D2 176 149
El 1561 4043




IFl 174 =049
161 152 53
163 132 H351
IH1 121 036
H2 206 =054
18} 155 A6
m 139 054
2 1.72 047
I Refermce Vihae Thucert wirdy

mEiant mgfont
Kl 159 51
K2 159 46
L1 149 46
L2 1.70 47
M1 131 039
IL 158 51
N2 141 46
TAl 159 46
JB1 173 +0.350
JTB2 159 55
IC1 143 37
JCd 173 H47
D1 179 =052
JDd 144 037
JE1 157 =047
JTE2 153 43
JF1 149 +0.44
JF3 156 0 44
IG1 128 033
T 134 36
TH1 129 .40
TH2 150 040
JI1 135 =042
2 139 37
1 129 33
12 140 138
TK1 124 H135
T2 129 037
JL1 109 31
JAM1 106 134
KA 128 33
KR 125 H135
KCl 151 42
K2 131 033
ED1 157 4]
KD2 127 032
KEl 156 42
EE2 150 040
EF1 138 35
EFd 136 038
KEGL 129 =033
K62 143 4l
EH1 159 H42
EH2 143 0 57

KI1 146 =0 37
K@l 135 ) 35
Kn 145 +040
KEL 160 a0 43
KK 159 0 46
KL1 139 =0 39
KL2 1.14 +0 35
ERhI1 131 =+ 36
Khi2 140 =0 40
o Feference Vibae Thataihy

mesont g
Ll 175 =0 54
LDl 176 =0 52
LD4 129 =0 38
LEl 154 =0 40
LE# 148 0 47
LF1 158 +041
LF3 152 +0 53
LGl 154 E ]
LG2 137 0 35
LG3 1.76 =0 53
LIA 138 0 34
MEL 103 0 30
LICL 131 2 33
M1 123 =033
D2 1.10 =030
ME] 139 +0 36
MED 194 =0 57
MF'l 178 =0 49
RIG1 159 +0 43
RIG2 159 0 41
MAH1 163 =0 50
M2 1.72 =047
AT 149 +0 38
M2 1.79 =0 50
MT1 150 +0 39
MT2 128 +0 33
LK1 137 0 35
LA 121 =+ 33
M1 137 + 35
L2 122 +0 38
LARA] 113 +0 31
LIRT2 123 =0 33
HC1 177 =0 49
HI:1 190 +0 57
HEL 183 =0 60
HH1 140 =037
HI1 151 2 38
NIl 127 0 32
HEL 1321 ) 33
DAl 151 a0 41
042 135 =0 34
D&3 1652 ) 53
0OEl 1.19 + 33




5C3 151 + 42
SC4 162 047
SCi4 171 2 46
SEd 1.60 =43
SF2 139 0 38
SE3 197 0 58
SH 141 +33
TA3 158 =141
TAS 180 +0 51
Tob 158 =042
TE2 187 +0 53
o Fafermrice Vidue Thcert witty
mg‘,-cm:. mg‘,um:.
TE3 144 +0 38
TBS 139 35
TES 149 0 38
TC2 1.19 +0 36
TC3 1.16 20 37
TCE 1566 45
TL2 140 =042
TL3 140 +041
TL4 1563 044
TDS 121 0 38
TES 1.56 =047
TF3 161 0142
TF6 1.72 047
T4 157 +0 44
TGS 138 4041
TGH 159 +0 42
74l 130 +033
142 137 +0 53
UEL 163 =01 44
UES 148 =040
cl 174 +0 52
Xl 165 45
Xaa 133 +040
Xa3 142 =041
Z4al 175 =049
ZA2 149 230
Zh3 139 =0 36

DE 151 ) 48
0E3 130 34
oCl 136 ) 34
ocd 139 1 36
oDl 150 039
DD2 156 040
oD3 153 041
0El 188 +f 55
DE2 148 043
0EZ 171 47
m Fefererice Vihae T ert wity
mgui mefan’
DOF1 135 35
DF2 186 0 56
0F3 195 +0 58
uje;! 1451 041
[a]e2] 142 042
oS 149 +0 39
DAl 136 135
Pal 121 132
PE1 145 +0 37
PB2 117 33
pC2 163 45
PD1 139 36
PD2 164 43
DPEl 145 37
PE] 164 148
R4l 176 149
Q42 170 47
Q43 168 H145
QE2 144 137
QB3 155 040
Qcl 172 049
Qca 144 42
QC3 141 ) 36
QD1 197 + 58
QEl 237 0 59
QF1 156 4l
Qe 164 043
R4l 06 0 43
FEB1 182 0 53
RC1 186 a0 54
RD1 156 040
RE1 173 047
RF'1 1.76 =0 48
RG1 174 048
RH 1562 0 44
543 169 0 44
543 167 45
S04 1560 43
SB2 165 46
5B3 152 43
SB4 183 51
502 173 049




Supplemental Infornation regarding the identfication code of mdividual units fimn the orgmal wall panels (See Preparation of BM
2680):

Tpper case latters (4-F) mdicate the first 26 wall panels.

Upper case “A" followed by lower case letters (a-z) mdicate the net 26 wall panels.

Upper case letter to indicate hormortal row, beglnming at top of wall panel (closest to ceiling).
Humber to mdicate cohmm, left to right .

SR

Thas, for example, 151 indicates panel T, o 7, from the top (e.g., G is the Tthletter mthe alphabet), and 1, the fist cobmm fiom
left to nght, AmC2 mdicates panel Am (3%th panel), row 3, and cobunm 2.
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