The Chemical Hazards in Mardi Gras Beads
& Holiday Beaded Garland

A report by Healthystuff.org
in collaboration with VerdiGras

Jeff Gearhart and Karla Pena

DECEMBER 5, 2013

ECOLOGY

Stuff.org




The Chemical Hazards in Mardi Gras Beads
& Holiday Beaded Garlands

A report by Healthystuff.org
in collaboration with VerdiGras

Jeff Gearhart and Karla Pena

DECEMBER 5, 2013

The Ecology Center would like to extend special thanks to our
many colleagues who provided valuable feedback on the report.
We would also like to thank our outstanding team of interns
Christopher Barnett, Julia Cohen, Katrina Orcino, Benjamin
Roberts and Devan Rostorfer for their technical assistance. We
alsothank Dr. Graham Peaslee from Hope College and Dr.Howard
Mielke from Tulane University for their scientific expertise, David
Redmon for his video production work, and Holly and Kirk Groh
from VerdiGras for assisting with the collection of the mardi gras
beads.

For financially supporting the ongoing work of the Ecology
Center and publication of this report, we would like to thank
the John Merck Fund, the Kresge Foundation and the Park
Foundation.

The Ecology Center is solely responsible for the content of this
report. The views and ideas expressed in this report do not
necessarily reflect the views and policies of our funders.

ECOLOGY CENTER

TheEcology CenterisaMichigan-based nonprofitenvironmental
organization that works for a safe and healthy environment
where people live, work and play.

Ecology Center

339 E. Liberty, Suite 300
Ann Arbor, M1 48104
(734) 761 - 3186
734.663.2414 (fax)
www.ecocenter.org

December 5, 2013

1« WWW.HEALTHYSTUFF.ORG « THE ECOLOGY CENTER



SUMMARY OF FINDINGS

This report by Healthystuff.org summarizes the findings of the
screening of 87 Mardi Gras bead necklaces, bracelets and other
accessories and provides recommendations for communities,
Carnival and Mardi Gras enthusiasts.

Over 60% of the products tested (56 of 87) had concentrations of
leadabove 100 ppm. Forassessment purposes, the U.S.Consumer
Product Safety Commission (CPSC) limits lead in children’s
product to 100 ppm.

The highest amount of lead detected was 29,864 ppm in a
green, round bead necklace

More than half (58%) of the products tested (51 of 87) had
concentrations of bromine above 400 ppm, suggesting the use
of brominated flame retardants (BFRs).

45% had BFR levels in the range of 1-2% (10,000-20,000 ppm)
by weight

About 63% (55 of 87) had levels of chlorine above 3,500 ppm,
suggesting the use of either PVC or chlorinated flame retardants
(CFRs).

Based on our testing we estimate that a single year’s inventory
of beads used during Mardi Gras may contain up to 900,000
pounds of hazardous flame retardants and 10,000 pounds of
lead.

The interior of Mardi Gras beads were tested and found to
contain hazardous substances as high as the exterior coating of
the beads.

Electron microscope images of the morphology of the beads
show fragments of material that appear to be used as filler in
the production of the beads. Many of these fragments have
halogenated flame retardants in them, including:

deca-brominated diphenyl ether (decaBDE)
tetrabromobisphenol A(TBBPA)

The overall elemental composition of bead plastics is similar to
the elemental composition of electronic waste and other plastic
waste streams. Flame retarded plastics from a variety of sources
are likely being recycled into bead production.

A Mardi Gras football contained about 29% phthalates by
weight including Bis (2-ethylhexyl) phthalate (280,000 ppm), a
phthalate banned by CPSC.

WWW.HEALTHYSTUFF.ORG - THE ECOLOGY CENTER - 2



Carnival Season in New Orleans begins on the Twelfth Night
(Epiphany) after Christmas and continues until Mardi Gras,
the day before Ash Wednesday and Lent. It is estimated that
throughout Carnival season from Twelfth Night to Mardi Gras
over 25 million pounds of beads i.e. “Mardi Gras beads” are
thrown by Carnival Krewe’s during parades each year in New
Orleans, Louisiana (Flock, 2012). Mardi Gras beads come in
all shapes, sizes and colors. This cultural tradition dates from
the mid-19th century.

Large volumes of Mardi Gras beads go into landfills or are left
behind in streets or on fences. Recent studies, for example,
have shown that Mardi Gras beads contain hazardous
substances like lead. The potential of these hazardous
substances to leach out of the beads and into the environment
is what is leading community activists to advocate for a
greener and sustainable Carnival and Mardi Gras festivity.
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One study surveyed the potential exposure of lead from Mardi
Gras beads and street side dust and soil from the Mardi Gras
parade route using X-ray Fluorescence (XRF) and Inductively
Coupled Plasma Emission Spectrometry (ICPS). The study
warned about the lead contamination of soils along the curbs
of the parade routes and recommended cleaning children’s
hands with hand wipes to prevent lead exposure. This study
by Mielke et al. (2012) included a sample size of 26 Mardi
Gras beads and found that beads containing between 5
to 159 ppm (parts per million) of lead with a median of 31
ppm. For assessment purposes, the U.S. Consumer Product
Safety Commission (CPSC) limits lead in children’s product
to 100 ppm, while the American Academy of Pediatrics, an
organization of the nation’s pediatricians, recommends 40
ppm as a limit. Despite the relatively small amounts of lead
detected in the Mardi Gras beads (just over 10% measured
over 100 ppm), the authors cautioned that the large volume
of beads pose a potential hazard to human and environmental
health. The documentary film Mardi Gras Made in China, by
David Redmon and Ashley Sabin, similarly makes the case
that Mardi Gras beads contain hazardous substances and that
workers producing Mardi Gras beads in China are exposed to
these hazards.

Several community organizations in Louisiana are interested
in greening Carnival and Mardi Gras festivities. One
organization, VerdiGras, promotes the reuse and recycling
of Mardi Gras beads. VerdiGras is also concerned with the
hazardous substances that Mardi Gras beads contain and
collected a variety of beads and Mardi Gras related products
for Healthystuff.org to test for chemical hazards.

HealthyStuff.org uses a High Definition X-Ray Fluorescence (HD
XRF), a testing device that can screen consumer products for
hazardous substances. For this study, Healthystuff.org tested
the Mardi Gras beads collected by VerdiGras. Healthystuff.org
also purchased holiday beaded garlands to evaluate whether
the composition of other beaded products are similiar to Mardi
Gras beads. The following report provides the results of the
HD XRF screening of the Mardi Gras beads and holiday beaded
garlands. The results show that Mardi Gras beads contain
a wide range of hazardous substances, including metals
such as lead (Pb) and Cadmium (Cd); phthalate plasticizers;
brominated flame retardants (BFR’s); and chlorinated flame
retardants (CFR’s). The holiday beaded garlands similarly had
high levels of heavy metals and halogens.
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High Definition X-ray Fluorescence
manufactured by X-Ray Optical Systems

Healthystuff.org uses a High Definition X-ray Fluorescence
device(HD XRF), an elemental analysis technique with Doubly
Curved Crystal optics that enhances measurement intensities by
capturing X-rays from a divergent source and redirecting them
into an intense focused beam on the surface of the product.
The major benefit of HD XRF is that monochromatic excitation
eliminates the X-ray scattering background under the fluorescence
peaks, greatly enhancing detection performance. The HD XRF
uses monochromatic excitation energies of 7, 17, and 33 KeV. The
instrument also features a small spot size of 1 mm, which allows
the examination of small features in samples.

This analytical approach results in detection limits in the parts-
per-million (ppm) range for many elements of interest in a variety
of materials. The elemental composition of the materials reveals
the presence of potentially hazardous chemicals, such as metals,
and also allows researchers to infer the possible presence of toxic
chemicals or materials, including brominated flame retardants
(BFRs), polyvinyl chloride (PVC) and by inference, the possibility
of phthalate plasticizers.

There were a total of 87 Mardi Gras products tested, including
bead necklaces, bracelets, and toys. The Mardi Gras products
were gathered by Holly and Kirk Groh from VerdiGras. Mardi
Gras beads come in all shapes and sizes, therefore several parts
of a single bead necklace were tested. In cases where the coating
of the bead was chipped, the bead was sampled both with
the coating and without the coating. There were a total of 197
components or areas of the bead necklaces that were tested.

A total of 19 holiday beaded garlands were purchased from
retailers and screened by the same methodology.

Additional analysis was conducted on eight beads by Particle
Induced X-ray Emission (PIXE) spectroscopy, Scanning Electron
Microscope/Energy Dispersive Spectrometry(SEM/EDS)
and digested and analyzed by Gas Chromatography/ Mass
Spectrometry (GC/MS). Replicate beads from these 8 samples
were mechanically sliced in half and non-destructively measured
by PIXE and SEM/EDS to independently confirm the XRF findings
of metal and halogen content throughout the bead.

Three of the Mardi Gras products (non bead necklaces) were
analyzed for phthalates by STAT Analysis Corporation using U.S.
EPA Test Method SW8270C.
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Table 1 summarizes the results of the study. Over 60% of the
products tested (56 of 87) had contents of lead above 100 ppm.
The products with the highest levels of lead were primarily the
bead necklaces. For example, one necklace (MG02) had five
components sampled with three components containing levels
of lead above 1,000 ppm. The highest level of lead detected was
29,864 ppm in NMG 18, a green round bead necklace that also
had high levels of bromine (615,792 ppm) and chlorine (25,144
ppm).

In addition to lead, we detected high levels of bromine and
chlorine in the samples. More than half of the products (51 of
87) had levels of bromine above 400 ppm, suggesting the use of
brominated flame retardants (BFRs). About 45% of the products
(39 of 87) had levels of bromine between 10, 000 — 20,000 ppm.
The highest levels of bromine were found in the bead necklaces.
About 63% (55 of 87) of the products contained levels of chlorine
above 3,500 ppm, suggesting the use of chlorinated flame
retardants (CFRs).

In order to provide an estimate the quantity of flame ratardants
and lead contained in the 25 million pounds of beads used
annually in New Orleans we calculated the average percent
weight of flame retardants (2.05% for BFRs & 1.63% for CFRs)and
lead (0.039 %) in our sample set. This percentage was multiplied
by 25 million pounds. We estimate that up to 920,000 pounds
of mixed chlorinated and brominated flame retardants and 9,750
pounds of lead may in the beads used annually for Mardi Gras.

Appendix Il summarizes the results for the holiday beaded
garlands. The holiday beaded garlands contain levels of lead and
halogenated flame retardants similar to the Mardi Gras beads.

Figure 1 shows the three Mardi Gras products that were sent to
an external lab for phthalate testing. One of the samples, MG
Football, contained 28% (280,000 ppm) of DEHP, 0.09% (940
ppm) of DEP, 0.15% (1,500 ppm) of DINP, and 0.52% (5,200
ppm) of DIBP. This product contained a total of 29% by weight of
phthalates (Table 2).

Figure 1. Images of the Mardi Gras products sent to an external lab for phthalate testing.

MG Football

MG Kiss Me I’'m Irish Ball

f
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MG Plastic Necklace

Table 2. Mard Gras accessories with phthalates (results in ppm).

. Diethyl Diisononyl Diisobutyl
Product BI_";S:I:::;II(TEXJB) phthalates phthalates phthalates Total
P (DEP) (DINP) (DIBP)
MG Football 280,000 940 1,500 5,200 29%
MG Plastic Necklace 430 Non-detect Non-detect 71 0%
MG Kiss Me I'm Irish Ball 140 Non-detect Non-detect Non-detect 0%
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Table 1. Max levels detected for Mardi Gras beads and related products (results in ppm)

Product As Br cd cl Cr Hg Pb Sb Sn
MG Football 0 181 0 294,963 0 0 0 0 0
MG Green plastic cup 0 0 0 622 0 0 0 0
MG Kiss Me I’'m Irish Ball 0 30 0 254,441 0 0 0 0
MG LED Toy 0 22 0 0 766 0 0 0 0
MG Plastic Necklace 0 13 0 358,538 0 0 81 421
MG Red plastic cup 0 0 0 215 0 0 0 0
MG Stuffed Car Toy 0 17 0 691 0 0 200 0
ma‘;ﬁh'\g:'ezcggﬁ‘:s:ﬁace 20 | 29,289 47 | 34,830 520 0 162 15,402 627
MGO02 Multicolored and

multishaped bead necklace with 0 1 0 0 1,946 0 2,019 219 72
medallion

MGO3 Green bead necklace 14 9,639 26 11,946 76 0 149 3,513 153
MGO04 White round bead necklace 0 4 0 38,803 0 0 180 53
MGO5 White round bead neckalce 0 4 0 26,252 0 0 0 0
MGO6 Purple round bead necklace 0 8,566 26 7,945 33 0 140 2,772 114
MGO7 Silver round bead necklace 38 14,845 20 17,624 72 0 190 4,526 142
MGO8 White round bead necklace 0 5 0 0 0 0 0 91 0
MGO09 Green round bead necklace 52 17,253 15 11,686 177 0 213 6,240 234
MG10 Silver round bead necklace 23 13,087 85 7,560 60 0 193 4,371 205
MG11 Silver round bead necklace 14 26,298 31 12,322 56 0 151 9,451 282
MG12 White round bead necklace 0 219 22 1,842 17 0 37 89 0
MG13 Pearl round bead necklace 0 3 0 662 0 0 0 0 0
MG14 Silver round bead necklace 42 15,804 16 16,203 109 0 333 4,392 201
MG15 White round bead necklace 0 7 0 29,089 0 0 0 115 38
MG16 White round bead necklace 0 20 0 1,422 0 0 0 128 0
MG17 Gold round bead necklace 70 13,431 44 16,318 267 0 532 5,057 272
mfliiih'\::gécggj‘:oap”ed 1,901 | 442,243 | 852 |115,018 | 398 0 8,589 209,730 | 3,050
mg&:h'\:;t'?tcilcsg’cﬁgcae”d 32 | 10873 | 20 |[13071 | 126 0 265 4,241 150
xifﬁgqggﬁ”f:”d bead necklace 14 | 12282 | 16 | 10473 | 211 0 118 2,976 125
MG21 Silver round bead necklace 31 10,228 38 28,912 56 0 303 3,966 218
MG22 Silver round bead necklace 47 15,446 35 22,943 84 0 252 4,945 259
e onedtzcewttiie | o | 5 [ o Jwm| o [o] o | w |
l\)v/lifﬁérln?égl)llii;ound bead necklace 0 ) 0 0 17 0 0 0 0
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Product As Br Cd cl Cr Hg Pb Sb Sn
MG25 Rubber toy 0 4 0 486 0 0 0 0
MG26 Silver multishaped necklace 10 11,612 21 12,606 73 0 185 3,971 172
MG27 Multicolored and

multishaped bead bracelet 0 16,210 28 6,810 303 0 207 5,039 211
MG28 Multicolored round bead 35 | 14573 | 36 | 49,504 | 357 0 195 3,406 151
necklace

MG29 Gold oval bead necklace 0 17,324 28 11,593 34 0 504 6,105 216
MG30 Multicolored and

multishaped oval bead necklace 0 0 0 0 0 0 0 4 0
MG31 Green round bead necklace 35 9,749 26 | 16,440 118 0 383 4,020 232
with medallion

MG32 Rubber toy 0 6 0 1,735 0 0 0 86 44
MG33 Multicolored and

multishaped bead bracelet 0 26 0 256 1,135 14 8,963 0 0
MG34 Necklace with medallion 0 0 0 588 0 0 0 80 0
MG35 Spear 0 2,296 975 510,208 0 0 9,969 23,309 20,720
MG36 Ring 0 0 0 0 0 0 1,016 54 0
MG37 White boot 0 4 0 0 0 0 0 0 59
MG38 Glow in the dark bracelet 0 0 0 389 0 0 0 63

MG39 Hand clapper toy 0 0 0 0 0 0 0

MG40 Orange coin 0 2 0 0 4 0 3 54
MGS50 Silver coin 0 3 0 1,789 32 0 7 15
MG51 Green flower 0 182 0 1,033 23 0 133 166 0
MG60 Multicolored and 32 | 15725 | 19 | 9,987 82 0 165 4,799 206
multishaped necklace

MG80 Magenta round bead 7 10,117 38 | 8373 81 0 168 2,456 139
necklace

MG81 Pink round bead necklace 71 293 0 23,467 24 875 54 58
MG82 Silver round bead necklace 14 13,857 45 10,617 56 157 5,380 214
MG83 Green round bead necklace 24 15,011 15 10,038 117 304 4,382 133
MG84 Magenta round bead 38 | 15,690 14 | 13,243 127 0 373 3,679 117
necklace

MG85 Bead necklace with medallion | 105 13,866 107 10,332 92 0 274 5,482 263
MG86 Purple round bead necklace 20 | 11,910 25 | 12,776 60 0 182 4,131 196
with medallion

MG87 Gold round necklace with 22 | 10477 10 | 8315 229 0 118 3,148 117
medallion

NMG 01 Gold round bead necklace 0 25,757 23 4,395 59 0 7,806 207 129
NMG 02 Gold round bead necklace 19 11,913 23 5,301 58 0 3,797 148 143
NMG 03 Gold round bead necklace 39 14,573 97 10,580 116 0 3,538 161 262
NMG 04 Blue round bead necklace 32 12,059 21 17,552 49 0 3,171 115 215
NMG 05 Gold round bead necklace 0 59 0 973 32 0 0 0 0
NMG 06 Grgen round bead necklace 0 202 0 347 0 0 0 0 49
with medallion

NMG 07 Green round bead necklace 21 14,805 21 3,129 69 5,712 195 162
NMG 08 Gold round bead necklace 15 9,207 0 4,822 102 2,766 99 79
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Product As Br Cd cl Cr Hg Pb Sb Sn
NMG 09 Green round bead necklace 45 11,112 15 10,384 98 0 2,549 102 227
NMG 10 Green round bead necklace 70 11,811 18 8,204 79 0 4,612 164 154
NMG 11 Green multishaped 0 232 0 370 50 0 0 )8 )8
necklace

NMG 12 Green round bead necklace 12 9,146 13 3,797 58 0 2,548 100 101
NMG 13 Multicolored and

multishaped bead necklace 0 0 0 146 0 0 0 0 0
NMG 14 Green round bead necklace 38 10,283 19 8,806 207 0 3,244 145 243
NMG 14A Gold multishaped bead 68 | 18,429 13 6,263 86 0 4,275 97 244
necklace

NMG 15 Green round bead necklace 0 2,331 0 2,047 263 0 605 0 18
NMG 16 Multicolored and 34 | 12,182 23 | 8,596 53 0 3,402 189 226
multishaped bead necklace

NMG 17 Gold oval bead necklace 41 10,353 10 7,652 119 0 2,754 117 242
NMG 18 Green round bead necklace 0 615,792 79 25,144 780 0 29,864 805 4,823
NMG 19 Green round bead necklace 34 16,792 26 14,945 63 0 4,577 214 298
NMG 20 Gold multishaped bead 60 | 15,371 27 | 9,787 92 0 4,177 167 290
necklace

NMG 21 Green round bead necklace 30 10,638 256 11,538 160 0 3,299 146 209
NMG 22 Gold round bead necklace 39 15,304 257 11,821 94 0 4,201 223 262
NMG 23 Green round bead necklace 33 14,528 19 8,438 106 0 4,129 162 251
NMG 24 Green oval bead necklace 0 114 0 1,056 0 0 0 0 17
NMG 25 Gold round bead necklace 46 13,202 20 2,747 35 0 3,953 146 146
NMG 26 Gold multishaped bead 32 | 14384 | 24 | 11638 | 96 o | 4150 164 331
necklace

NMG 27 Multicolored and

multishaped bead necklace 0 1 0 231 0 0 0 0 0
NMG 28 Green multishaped bead 17 | 13172 22 | 5,895 197 0 4,732 235 154
necklace
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Mulitiple hazardous substances
found in a Mardi Gras bead rope

A bead rope (Figure 2. MG 18) had nine components sampled
and all contained levels of lead above 100 ppm. Two of the
components had levels of lead above 8,000 ppm. The bead rope
also contained high levels of other chemicals including arsenic,

bromine, cadmium, and chlorine (Table 3).

Figure 2. MG 18 Multicolored and multi-shaped bead rope

Table 3. Components tested for MG18 Multicolored and multishaped bead rope
and selected elements (results in ppm).

Component Tested As Br cd cl Pb
Small magenta round bead 1,862 442,243 662 94,813 8,589
Small magenta round bead 1,901 433,648 852 115,018 8,092
Large green round bead 44 20,285 20 19,521 200
Large gold round bead 53 19,808 25 12,462 436
Large purple round bead 22 14,639 23 14,051 229
Large violet round bead 26 12,615 21 8,947 214
Large silver round bead 28 12,199 23 7,979 237
Small green round bead 16 10,108 20 3,998 286
Small gold round bead 13 5,763 30 2,219 103
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We tested the interior of a small sample of beads and found
high levels of heavy metals and halogens. MG 10, for example,
has between 1 to 1.3% of bromine by weight in the interior and
exterior of the bead (Table 5).

Table 5. Elements of concern detected in the exterior and interior of mardi gras beads (results in ppm)

Product Description As Br cd cl cr | He | Pb sb sn
Name
MGO5 White | Exterior Max 0 4 0 26,252 0 0 0 0
round bead [, rior Edge 0 3 0 0 250 70
neckalce

Interior Center 0 1 0 0 0 0
MGO6 Purple | Exterior Max 0 8,566 26 7,945 33 0 140 2,772 114
round bead o rior Edge o | 7310 | 43 | 4814 | 9 o | 124 | 4259 | 310
necklace

Interior Center 0 8,373 21 9,586 34 0 138 3,015 | 127
MG10 Silver | Exterior Max 23 | 13,087 | 85 7,560 60 0 193 | 4,371 | 205
L‘;‘ézgi’:ad Interior Edge 29 | 13142 | 85 | 8204 [ 31 | o [ 182 | 4255 [ 213

Interior Center 32 13,914 86 10,849 45 0 183 4,749 197
MG13 Pearl Exterior Max 0 3 0 662 0 0 0 0 0
roundbead [0 o Edge 0 6 0 0 o | o 0 632 | 198
necklace

Interior Center 0 0 0 0 0 0 0 0 0
MG16 White | Exterior Max 0 20 0 1,422 0 0 0 128 0
round bead [, rior Edge 0 10 0 0 0 0 0 417 | 167
necklace

Interior Center 0 0 0 0 0 0 0 0 0
MG29 Gold Exterior Max 0 17,324 28 11,593 34 0 504 6,105 216
oval bead
necklace Interior Edge 0 13,271 25 7,591 18 0 110 5,665 258

Interior Center 11 | 17,864 | 19 | 11,618 | 57 0 147 5089 | 132
MG81 Pink Exterior Max 71 293 23,467 | 24 0 875 54 58
round bead o rior Edge 0 200 21,208 | 0 o | 494 | 217 | 138
necklace

Interior Center 20 260 25,130 42 0 630 0 46
MG83 Green | Exterior Max 24 | 15011 | 15 | 10,038 | 117 | o 304 | 4,382 133
:2‘2;:;1?:3‘1 Interior Edge 36 | 14036 | 16 | 15769 | 129 | 0 281 | 4568 | 124

Interior Center 33 15,741 15 14,253 109 0 328 3,985 109
MG84 Exterior Max 38 | 15,690 | 14 | 13,243 [ 127 | o© 373 3,679 | 117
Magenta Interior Edge 46 | 16,516 | 24 | 14346 | 113 | 0 340 | 3,922 114
round bead
necklace Interior Center 24 15,435 26 14,274 112 0 313 4,392 141
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The interior of mardi gras beads

Flgure 3 SEM images of bead interiors The SEM images in Figure 3 show the heterogeneous morphology

: ; of the bead interior. Carbon atoms appear on the back-scattered

% - s iy electron images as grey or black, while heavier elements such

et : 3 as metals and halogens appear as lighter colors. While there is

;ﬁ 5 ; a polymer substrate to each bead, there are “pockets” of heavy
‘ _f . ' elements scattered throughout the material examined.

J'\-

o

_ Replicate bead samples dissolved in dichloromethane and
I ¢ analyzed by GC/MS identified a range of hazardous flame
' ] retardants, including:

- - e e ’y deca-brominated diphenyl ether (decaBDE)

tetrabromobisphenol A(TBBPA)

.'_"*-

MG 10

MG 29 at 400 X magnification

MG 29 hﬁgguﬂg#

MG 10 at 1000 X magnification

11 « WWW.HEALTHYSTUFF.ORG - THE ECOLOGY CENTER



DISCUSSION

We compared the results of this study with the Consumer
Product Safety Improvement Act (CPSIA) standards for lead
and phthalatesin children’s products. The CPSC (2013) requires
that children’s products contain no more than 100 ppm of
total lead content and CPSC (2011) has permanently banned
three types of phthalates (DEHP, DBP, BBP) in any amount
greater than 0.1 percent (1,000 ppm) in children’s toys. Also
banned, on an interim basis as more studies are completed,
three phthalates (DINP, DIDP, DnOP) in any amount greater
than 0.1 percent (1,000 ppm) in childcare articles. Our study
indicates that Mardi Gras beads contain a range of hazardous
substances that exceed the CPSIA regulation. The Mardi
Gras football, for example, contained 28% DEHP, a phthalate
banned by CPSIA. Given that this is a level deemed illegal in
children’s products, this suggests that Mardi Gras beads with
phthalates at that level can pose a potential hazard to the
environment and human health.

The study confirmed the presence of a variety of halogenated
flame retardants in the bead substrate material of both used
(Mardi Gras) and new (Holiday Garland) beaded products.
The overall elemental composition of these beads also is
similar to the elemental composition of electronic waste and
other plastic waste streams. Finally, the morphology of the
bead interiors, as shown by electron microscope images,
clearly indicates heterogeneous, large particles of material
embedded in the plastic matrix. While further investigation
is needed to fully characterize the large amounts of halogens
found in the plastics, these results indicate it is likely that
waste, flame retarded plastic from a variety of sources are
being recycled into bead production.

Despite the small sample size, this research shows the need
for an in-depth analysis of the environmental impacts of
Mardi Gras beads. As long as Mardi Gras beads hang on
fences or are left behind in the streets as litter, they can
release these hazards into the environment over time. Mardi
Gras products are not regulated as children’s products, but
children frequently come into contact with them.
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E-Waste & Beads

Figure 4. Elements in E-Waste and Mardi Gras Beads
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Our tests have shown Mardi Gras beads to contain lead,
antimony, chromium, cadmium, nickel, trace levels of mercury,
and several flame retardants; which have been shown in studies
tobecommon elementsinelectronicwaste (e-waste) (Halletal.,
2007; Schulmer et al., 2007; Dimitrakakis et al., 2009; Nnorom
& Osibanjo, 2009). Figure 4 shows the log concentration (in
ppm) of several different elements measured in the Mardi
Gras beads, and the log concentration (in ppm) of the same
elements measured in e-waste in numerous studies. The similar
concentrations of several elements of concern suggest that it
is likely that recycled e-waste and its contaminants are used
as recycled content in the manufacturing of Mardi Gras beads.




RECOMMENDATIONS

As a precautionary measure, Healthystuff.org recommends
the following for Carnival and Mardi Gras enthusiasts:

TAKE PRECAUTIONS

Whether your Mardi Gras beads are sourced nationally or
internationally, they may contain hazardous substances. Do
not allow children (or adults) to put beads in their mouths.
Wash your hands after handling the beads.

SEEK DISCLOSURE

If possible, before purchasing, customers should require
manufacturers of Mardi Gras products to disclose full product
information.

PURCHASE SAFER PRODUCTS WHERE
POSSIBLE

Krewes should seek beads that are tested and demonstrated
by suppliers to be free of chemicals of concern.

COLLECT AND REUSE

Mardi Gras beads have the potential to leach heavy metals
and halogens into the environment. When Mardi Gras beads
are exposed to heat or rain, over time, they may release some
of these hazardous substances into the environment. When
possible, collect and reuse Mardi Gras beads. People regularly
handling beads are advised to wear gloves.

CHANGE MANUFACTURING

Manufacturers of Mardi Gras beads should adopt stringent
chemical policies that assure that products do not contain
chemicals of concern.

GOVERNMENT OVERSIGHT

The CPSC and EPA should conduct an immediate investigation
to determine the extent of chemical hazards in beaded
consumer products. Sample data from the study has been
provided to CPSC.

REGULATORY REFORM

Many of the chemical hazards identified are in products
because the primary U.S. law governing chemicals in products,
the Toxic Substance Control Act (TSCA), is ineffectual in
protecting the public. Consumers and retailers should support
a progressive, modernization of TSCA.

WWW.HEALTHYSTUFF.ORG - THE ECOLOGY CENTER - 14



Agency for Toxic Substances and Disease Registry (ATSDR).
(2004). Public Health Statement Polybrominated Diphenyl
Ethers. Retrieved from Agency for Toxic Substances and
Disease Registry: http://www.atsdr.cdc.gov/ToxProfiles/tp68-
pbde-cl-b.pdf

Agency for Toxic Substances and Disease Registry (ATSDR).
(2007). Toxicological profile for Lead. Atlanta, GA: U.S.
Department of Health and Human Services, Public Health
Service. Retrieved from http://www.atsdr.cdc.gov/toxprofiles/
tp.asp?id=96&tid=22

Birnbaum L.S., & Staskal D.F. (2004). Brominated flame
retardants: Cause for concern? Environmental Health
Perspective, 112(1), 9-17.

Centers for Disease Control & Prevention (CDC). (1999). ATSDR
Mercury FAQ Sheet. Agency for Toxic Substances & Disease
Registry (ATSDR). Retrieved from: http://www.atsdr.cdc.gov/
tfacts46.pdf

Centers for Disease Control & Prevention (CDC). (2004). ATSDR
Bromine FAQ Sheet. Agency for Toxic Substances & Disease
Registry (ATSDR). Retrieved from: http://www.atsdr.cdc.gov/
toxfaqgs/tf.asp?id=900&tid=183

Centers for Disease Control & Prevention (CDC). (2005).
ATSDR Tin and Tin Compounds FAQ Sheet. Agency for Toxic
Substances & Disease Registry (ATSDR). Retrieved from:
http://www.atsdr.cdc.gov/tfacts55.pdf

Centers for Disease Control & Prevention (CDC). (2007). ATSDR
Arsenic FAQ Sheet. Agency for Toxic Substances & Disease
Registry (ATSDR). Retrieved from: http://www.atsdr.cdc.gov/
tfacts2.pdf

Centers for Disease Control & Prevention (CDC). (2012). ATSDR
Cadmium FAQ Sheet. Agency for Toxic Substances & Disease
Registry (ATSDR). Retrieved from: http://www.atsdr.cdc.gov/
toxfaqs/tfacts5.pdf

Centers for Disease Control & Prevention (CDC). (2012). ATSDR
Chromium FAQ Sheet. Agency for Toxic Substances & Disease
Registry (ATSDR). Retrieved from: http://www.atsdr.cdc.gov/
toxfaqs/tfacts7.pdf

Centers for Disease Control & Prevention (CDC). (2012,
October 30). What Do Parents Need to Know to Protect Their
Children? Retrieved from: http://www.cdc.gov/nceh/lead/
ACCLPP/blood_lead_levels.htm

Centers for Disease Control & Prevention (CDC). (2013).Blood
Lead Levels in Children Aged 1-5 Years — United States, 1999—-
2010. . Morbidity and Mortality Weekly Report (MMWR), 62
(16). Retrieved from: http://www.cdc.gov/mmwr/preview/
mmwrhtml/mm6213a3.htm?s_cid=mm6213a3_e

15« WWW.HEALTHYSTUFF.ORG « THE ECOLOGY CENTER

Centers for Disease Control and Prevention (CDC). (2013, July
16). Phthalate Factsheet. National Biomonitoring Program.
Retrieved from: http://www.cdc.gov/biomonitoring/
Phthalates_FactSheet.html

Costa L.G., & Giordano, G.(2007). Developmental neurotoxicity
of polybrominated diphenyl ether (PBDE) flame retardants.
Neurotoxicology, 8(6), 1047-1067

Dimitrakakis, E., Janz, A., Bilitewski, B., & Gidrakos, E.
(2009). Small WEEE: Determining recyclables and hazardous
substances in plastics. Journal of Hazardous Materials, 161,
913-919.

Darnerud, P. (2003). “Toxic effects of brominated flame
retardants in man and in wildlife.” Environment International,
29(6), 841-853.

Eriksson, P., Jakobsson, E., and Fredriksson, A. (2001).
Brominated flame retardants: a novel class of developmental
neurotoxicants in our environment? Environmental Health
Perspectives, 109(9), 903—-908.

Flock, E. (2012, February 16). Mardi Gras is coming — along
with a mountain of mess. Retrieved from: http://www.
washingtonpost.com/blogs/blogpost/post/mardi-gras-
is-coming--along-with-amountain-of-mess/2012/02/16/
glQA1CquHR_blog.html

Gallagher, C.M., Kovach, J.S., Meliker, J.R.(2008). Urinary
cadmium and osteoporosis in U.S. women >or= 50 years of
age: NHANES 1988-1994 and 1999-2004. Environmental
Health Perspectives, 116, 1338-1343.

Gilbert, S. G., & Weiss, B. (2006). A rationale for lowering
the blood lead action level from 10 to 2 pg/dL. Journal of
Neurotoxicology, 27(5), 693-701.

Hall, W., & Williams, P. (2007). Separation and recovery of
materials from scrap printed circuit boards. Resource and
Conversation & Recycling , 51, 691-709.

Heudorf, U., Mersch-Sundermann, V., Angerer, J. (2007)
Phthalates: toxicology and exposure. International Journal of
Hygiene and Environmental Health, 210 (5), 623-34.

Hoh, E., Zhu, L., & Hites, R.A.(2006). Dechlorane Plus, a
Chlorinated Flame Retardant, inthe Great Lakes. Environmental
Science & Technology, 40(4), 1184-1189.

Huff, J., Lunn, R. M., Waalkes, M. P., Tomatis, L., & Infante, P. F.
(2007). Cadmium-induced cancers in animals and in humans.
International Journal of Occupational & Environmental Health,
13(2), 202-12.



Lanphear, B. P, Hornung, R., Khoury, J., Yolton, K., Baghurst, P.,
Bellinger, D. C., ... Roberts, R. (2005). Low-level environmental
lead exposure and children’s intellectual function: an
international pooled analysis. Environmental Health
Perspectives, 113(7), 894—-899.

Main, K. M., Mortensen, G. K., Kaleva, M. M., Boisen, K.A.,
Damgaard, I. N., Chellakooty, M., ... Skakkebaek, N. E. (2006).
Human breast milk contamination with phthalates and
alterations of endogenous reproductive hormones in infants
three months of age. Environmental Health Perspectives,
114(2), 270-6.

Marsee, K., Woodruff, T. J., Axelrad, D. A., Calafat, A. M., &
Swan, S. H. (2006). Estimated Daily Phthalate Exposures in
a Population of Mothers of Male Infants Exhibiting Reduced
Anogenital Distance. Environmental Health Perspectives,
114(6), 805-809.

Mielke, H.W, Gonzales, C.R., & Powell E.T.(2012) Potential
Lead (Pb) exposure from Carnival Beads and Parade Route
Environments. Report provided to Verdi Gras

McDonald, T. A. (2005). Polybrominated diphenyl ether levels
among United States residents: daily intake and risk of harm
to the developing brain and reproductive organs. Integrated
Environmental Assessment & Management, 1, 343—-354.

Nnorom, I., & Osibanjo, O. (2009). Toxicity characterization of
waste mobile phone plastics. Journal of Hazardous Materials,
161, 183-188.

Schantz, S. L. & Widholm, J. J. (2001). Cognitive effects of
endocrine-disrupting chemicals in animals. Environmental
Health Perspectives, 109(12), 1197-1206.

Schlummer, M., Gruber, L., Maurer, A., Wolz, G., & Eldik, R.
v. (2007). Characterization of polymer fraction from waste
electrical and electronic equipment (WEEE) and implications
for waste management. Chemosphere, 67, 1866-1876.

Shaw, S.D., & Kannan, K. (2009). Polybrominated diphenyl
ethers in marine ecosystems of the American continents:
Foresight from current knowledge. Reviews on Environmental
Health, 24 (3), 157-229.

Stapleton, H.M., Klosterhaus, S., Keller, A., Ferguson, P.L.,
van Bergen, S., Copper, E., Webster, T.F.,, & Blum, A. (2011).
Identification of Flame Retardants in Polyurethane Foam
Collected from Baby Products. Environmental Science &
Technology, 45(12), 5323-5331.

Stenvall, E., Tostar, S., Boldizar, A., Foreman, M., & Moller,
K. (2013). An analysis of the composition and metal
contamination of plastic from waste electrical and electronic
equipment (WEEE). Waste Management, 33, 915-922.

Susan, D.S., Blum, A., Weber, R., Kannan, K., Rich, D., Lucas, D.,
Koshland, C.P., Dobraca, D., Hanson, S. & Birnbaum, L.S. (2010).
Halogenated Flame Retardants: Do the Fire Safety Benefits
Justify the Risks? Green Science Policy Institute. Retrieved
from: http://greensciencepolicy.org/sites/default/files/
Reveiw%200f%20Env%20Health%2025%284%292010%20
SHAW%20BLUM%20.pdf

U.S. Consumer Products Safety Commission (CPSC). (2011,
November 15). FAQs: Bans on Phthalates in Children’s Toys.
Retrieved from: https://www.cpsc.gov/Regulations-Laws--
Standards/CPSIA/Phthalates/FAQs-Bans-on-Phthalates-in-
Childrens-Toys/

U.S. Consumer Products Safety Commission (CPSC). (2013).
FAQs: Total Lead Content in Children’s Products. Retrieved
from:http://www.cpsc.gov/Business--Manufacturing/
Business-Education/Lead/FAQs-Total-Lead-Content-in-
Childrens-Products/

U.S. Environmental Protection Agency. (2007). Phthalates
TEACH Chemical Summary. Retrieved from Environmental
Protection Agency (EPA): http://www.epa.gov/teach/chem_
summ/phthalates_summary.pdf

U.S. Environmental Protection Agency. (2000). Antimony
Compounds. Retrieved from Environmental Protection Agency
(EPA): http://www.epa.gov/ttnatw01/hlthef/antimony.html

U.S. Food and Drug Administration (FDA). (2013, September
3). Phthalates and Cosmetic Products. Retrieved from:
http://www.fda.gov/Cosmetics/ProductandingredientSafety/
SelectedCosmeticlngredients/ucm128250.html

Velhlow, Juergen , and Forschungszentrium Karlsruhe.
“Electrical and Electronic Plastics Waste Co-Combustion
with Municipal Solid Waste for Energy Recovery.” NAWTEC V
February (1997): 266-374.

William, W., & Brown, M. J. (2013). Blood Lead Levels in
Children Aged 1-5 Years — United States, 1999-2010. Centers
for Disease Control and Prevention (CDC). Morbidity and
Mortality Weekly Report (MMWR), 62(13), 245-248.

Wager, P., Schluep M. and Miiller, E. (2010) RoHS Substances
in Mixed Plastics from Waste Electrical and Electronic
Equipment. Swiss Federal Laboratories for Materials Science
and Technology (Empa). September 17, 2010

Widmer, R., Oswald-Krapf, H., Sinha-Khetriwal, D.,
Schnellmann, M., & Boni, H. (2005). Global perspectives on
e-waste. Environmental Impact Assessment Review, 25, 436-
458.

Zhou, T., Taylor, M. M., DeVito, M.J., & Crofton, K.M. (2002)
Developmental exposure to brominated diphenyl ethers
results in thyroid hormone disruption. Toxicological Sciences,
66(1), 105-16.

WWW.HEALTHYSTUFF.ORG - THE ECOLOGY CENTER - 16



HealthyStuff.org focused on a subset of chemicals that are
detected by the HD XRF technology: lead (Pb), cadmium
(Cd), chlorine (Cl), arsenic (As), bromine (Br), mercury (Hg),
chromium (Cr), tin (Sn), and antimony (Sb). These chemicals of
concern (COC) have been linked, in animal and some human
studies, to acute allergies and long-term health impacts such
as birth defects, impaired learning, liver toxicity, and cancer.

Lead is a heavy metal that continues to be used in a wide variety
of consumer products. Lead is often used as a stabilizer in PVC
products and for pigmentation in paint, rubber, plastics, and
ceramics (ATSDR, 2007). Scientists have found there is no safe level
of lead for children - even the smallest amount affects children’s
ability to learn (CDC, 2005; Lanphear et al. 2005; Gilbert et al.
2006). Children are more vulnerable than adults to lead (ATSDR
2007). Lead impacts brain development, causing learning and
developmental problems including decreased 1Q scores, shorter
attention spans, and delayed learning (Gilbert et al., 2006).
Nationwide, 535,000 children already have lead levels of concern
(CDC, 2013). In addition to neurological damage, excessive
amounts of lead can cause muscle weakness, anemia, and kidney
damage (ATSDR 2007). While no conclusive proof that lead is a
human carcinogen exists, laboratory testing in rats resulted in
the development of kidney tumors in the animals. Additionally,
the EPA has listed lead as a probable human carcinogen (ATSDR,
2007).

Cadmium is a heavy metal used as a stabilizer in PVC and in
coatings and pigments in plastic and paint (CDC, 2012). Cadmium
enters soil, water, and air from mining, industry, and burning
coal and household wastes (CDC, 2012). Cadmium binds to soil
particles that can easily be absorbed by plants and animals.
Exposure to cadmium is associated in animal studies with
developmental effects, including possible decreases in birth
weight, delayed sensory-motor development, hormonal effects,
and altered behavior (Schantz et al., 2001). Cadmium can cause
adverse effects on the kidney, lung, and intestines and is classified
as a known human carcinogen, associated with lung and prostate
cancer (Huff et al., 2007; CDC, 2012). Exposure to cadmium can
result in bone loss and increased blood pressure (Gallagher et al.,
2008).
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Flame retardants are added to variety of consumer products to
prevent fire, save lives and to reduce the economic cost of fires
(Birnbaum and Staskal, 2004). However, studies have indicated that
several types of flame retardants, particularly some halogenated
flame retardants (HFRs), can persist and bioaccumulate, and have
adverse effects on animal and human health.

HFRs are widespread contaminants globally, having been
detected in air, water and soil, as well as fish, birds, mammals
and humans. (Shaw et al., 2010) HFRs are released to the
environment throughout their life cycles, including during
product manufacture, use, disposal and recycling. Since many of
these chemical are additive (i.e. they are not chemically reacted
or bound to the substrate), they are released to the environment.
Products function as a reservoir of these chemicals, and over time
andthrough use can bereleased into the environment for decades.
Exposure to some HFR’s has been associated with a wide range
of impacts on animals and humans including immunotoxicity,
reproductive toxicity, endocrine disruption, effects on fetal and
child development, thyroid and neurological function and cancer.
(Birnbaum et al., 2004; Costa et al., 2007 Shaw et al., 2009)

Brominated flame retardants (BFRs) are a subset of halogenated
flame retardants which contain elemental bromine. The most
widely used BFRs are polybrominated diphenyl ethers, or PBDEs;
tetrabromobisphenol A (TBBPA); and hexabromcyclododecane
(HBCD). The overall volume of BFRs produced has doubled
between 2001 and 2008, from 200,000 to 410,000 metric tons
annually. (Fink et al., 2008)

Another important group of halogenated flame retardants are
chlorinated flameretardants(CFRs). The mostcommonchlorinated
flame retardants in current use include TDCPP, [tris(1,3-dichloro-
2-propyl) phosphate] also called TDCP or chlorinated Tris; TCEP
or tris(2-chloroethyl) phosphate; TCPP or tris(1-chloro-2-propyl)
phosphate, Dechlorane Plus, and chlorinated paraffins (Hoh et al.,
2006; Stapleton et al., 2010).

While XRF testing cannot directly identify molecular structure of
organic chemicals, detecting bromine at levels greater than 400
ppm and chlorine at level greater than 3,550 ppm has been used
to infer the presence of halogenated flame retardants (Stapleton
etal, 2011).

Detection of chlorine in a material at levels greater than 10% by
weight indicates the material is likely to contain PVC (polyvinyl
chloride). PVC is of concern to the environment and public health
during all phases of its life cycle — production, use, and disposal.
Because PVC is an inherently brittle material, it requires additives
to make it flexible and to impart other desired properties. When
chlorinated plastics like PVC are burned, highly toxic dioxins and
furans can be formed. One group of additives commonly found in
PVC products are phthalates.
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Phthalates are a group of industrial chemicals that add flexibility
and resilience to many consumer products. Phthalate plasticizers
are not chemically bound to PVC, but can leach, migrate, or
evaporate into indoor air and atmosphere, foodstuff, and other
materials.  Phthalates have endocrine-disrupting properties,
meaning that they can disturb normal hormonal processes, often
at low levels of exposure (EPA, 2007). Human exposure can occur
by eating and drinking foods that have been in contact with
containers and products that contain phthalates, by breathing air
that contains phthalate vapors (CDC, 2013), and through dermal
exposure (Heudorf, 2007). Infants and children are exposed to
phthalates when mouthing plastic toys or using a plastic eating
containers (EPA, 2007). The two most common phthalates used
in children’s products are Bis (2-ethylhexyl)phthalate (DEHP) and
Diisononyl phthalate (DINP).

Other common phthalates found in consumer products
are Dimethyl phthalate (DMP), Di-n-butyl phthalate (DBP),
Diethyl phthalate (DEP), Diisobutyl phthalate (DIBP), and Di-
n-octylphthalate (DNOP). Of particular concern are DEHP,
benzylbutyl phthalate (BBP), DBP, and DEP. Both DEHP and BBP
are primarily used as plasticizers in polyvinyl chloride (PVC)-
based plastics, as well as other flexible plastics, and found in
tablecloths, furniture, vinyl flooring, shower curtains, wallpapers,
garden hoses, inflatable swimming pools, plastic clothing such
as raincoats, children’s toys, automobile upholstery and tops,
medical tubing, and blood storage bags. DEP and DBP are used
in non-plastic consumer items as fixatives, detergents, lubricating
oils, and solvents and can be found in carpets, paints, glue, insect
repellents, time release capsules, and personal care products
such as soap, shampoo, hair spray, nail polish, deodorants, and
fragrances.

Arsenic is an element that can be present in both organic and
inorganic compounds. Inorganic arsenic is a known human
carcinogen. There is strong evidence that it is linked to lung,
skin, and bladder cancer (ATSDR, 2007). Inorganic arsenic may
also cause skin irritation, skin color changes, blood disorders,
cardiovascular diseases, and hormone disruption (ATSDR, 2007).

Mercury is a metallic element. Its compounds are often used in
inks, adhesives, and as a catalystinreactions toform polyurethanes
(ATSDR, 1999). Mercury can exist in different forms and some
forms are more toxic than others, like methylmercury which is
particularly hazardous to the developing brain. The main pathway

of exposure to methylmercury is from eating contaminated fish.
However, the use of mercury in products may risk the potential
exposure of workers to this compound and its release to the
environment when the product is discarded.

Chromium (Cr) is found in several forms in commercial products.
It is used primarily as an elemental component in alloys and in
stainless steel. Two forms, Cr (lll) and Cr (VI), can also be used
as pigments. Cr (lll) is used in leather tanning and Cr (VI) in
wood preservatives. Chromium compounds can also be used in
textiles and as catalysts (ATSDR, 2012). Some Cr (VI) compounds
are considered known carcinogens as a result of increased lung
cancer among exposed workers (ATSDR, 2012). Laboratory studies
indicate that Cr (VI) may cause birth defects and reproductive
problems, particularly in males (ATSDR, 2012).

Tin can be combined with other chemicals to form compounds
that are used in toothpaste, perfumes, soaps, food additives
and dyes (ATSDR, 2005). Tin in the form of organotins are used
as stabilizers in plastics, food packages, plastic pipes, pesticides,
paints, and pest repellents (ATSDR, 2005). Exposure can occur by
eating food or drinking from tin-lined cans, as well as breathing
air or dust that contains tin. Exposure to high levels of inorganic
tin may cause symptoms including stomach aches, liver and
kidney problems, respiratory problems, neurological problems,
and anemia (ATSDR, 2005).

Antimony is used as a catalyst in the production of polyesters and
in combination with brominated flame retardants to increase
fire resistance. Everyone is exposed to low levels of antimony
in the environment. Acute (short-term) exposure to antimony
by inhalation in humans results in effects on the skin and eyes.
Respiratory effects, such as inflammation of the lungs, chronic
bronchitis, and chronic emphysema, are the primary effects noted
from chronic (long-term) exposure to antimony in humans via
inhalation. Human studies are inconclusive regarding antimony
exposure and cancer, while animal studies have reported lung
tumors in rats exposed to antimony trioxide via inhalation. EPA
has not classified antimony for carcinogenicity (EPA, 2000)

In our testing, we found both lower levels of antimony (160-700
ppm range) that are consistent with polyester applications, as well
as higher levels (2,000-5,000 ppm range) that may be consistent
with flame retardant applications. In either case, it is possible that
antimony is released from the plastic material.
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The results of the screening of the holiday beaded garlands are
summarized in table 1.

About 74% (14 of 19) of the beaded garlands had bromine levels
above 400 parts per million (ppm), suggesting the use of BFRs.

About 42% (8 of 19) of the beaded garlands had chlorine levels
above 3,500 ppm, suggesting the use of CFRs.

Over two thirds (12 of 19) of the beaded garlands had levels of
lead exceeding 100 ppm. The highest level of lead was 4,161 ppm
found in a beaded garland purchased at Lowe’s.

Table 1. Max levels detected of select elements of concern (in parts per million) in holiday beaded garlands.

Product Brand Retailer As Br Cd cl Cr | Hg Pb Sb Sn
Beaded Garland (Gold) Merry Brite CVs 33 9,945 11 8,219 | 100 0 11 2,799 130
48ft Bead Garland (Aqua) Eg[&‘;fcce”ts Home Depot 15 | 8369 9 |e915| 75 | o 135 | 1,718 53
48ft Bead Garland (Silver) :gn;zscce”ts Home Depot 47 | 18,331 o |s5754|117] 0| 301 | 2202 67
48ft Bead Garland (Red) Eg{&iﬁcce”ts Home Depot 46 | 8961 10 |11,317| 415 | o | 477 | 2,845 78
8ft Garland (Red Wood . . ,

Beads #0477343) Holiday Living Lowe’s 0 66 0 0 0 0 0 0 0
8ft Garland (Gold Shiny . . ,

#0477326) Holiday Living Lowe’s 31 18,782 6,178 20 47 0 160 6,191 211
8ft Garland (Pink, Aqua, . - ,

Silver & Red #0477223) Holiday Living Lowe’s 25 18,230 21 2,624 68 0 172 5,803 173
8ft Garland (Gold Matte . - ,

#0477223) Holiday Living Lowe’s 19 26,031 38,100 9 a7 0 190 5,430 141
8ft Garland (Green, Red . - ,

& Gold #0477326) Holiday Living Lowe’s 13 13,826 17 2,221 29 0 192 4,239 193
8ft Garland (Red . L ,

#0477326) Holiday Living Lowe’s 31 19,580 13 5,377 221 0 224 5,343 147
8ft Garland (White & . - ,

Silver #0477223) Holiday Living Lowe’s 23 22,742 | 32,694 31 56 0 278 6,922 213
8ft Garland (Gold . . ,

#0477223) Holiday Living Lowe’s 30 483,757 526 39,593 | 476 0 4,161 | 243,200 4,475
Winter Pioneer Beaded

Garland (Gold) Target Brands, Inc | Target 0 0 0 0 14 0 0 71 0
5ft Glass Garland Decor Target 13 2 0 938 779 0 96 0 59
Beaded Garland (Aqua) Decor Target 73 8,834 11 7,325 | 102 0 133 2,471 159
Beaded Garland (Gold) Home Elements Walgreens 6 6,547 0 488 20 0 43 13,233 0
Beaded Garland (Red, Home Elements | Walgreens 62 | 9,893 o | 848 [143| 0 | 370 | 2190 80
Green & Gold)

Beaded Garland (Red) Holiday Time Walmart 0 205 0 302 129 | O 5 57

Beaded Garland (Gold) Holiday Time Walmart 0 386 0 590 9 0 14 109
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Beaded Garland (Red, Green Gold) 48 ft Bead Garland (Red)
Brand/Retailer: Home Elements, Walgreens Brand/Retailer: Home Accents Holidays, Home Depot

8 ft Garland (White & Silver #0477223) 8 ft Garland (Red Wood Beads #0477223)
Brand/Retailer: Holiday Living, Lowe’s Brand/Retailer: Holiday Living, Lowe’s
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