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Introduction

Both the governiment and private researchers around the world have used dioxin contuminations in
the air, water, soil and foods for assessing the amounl of daily dioxin exposure to human beings.
However, nol many of the dioxin studies focused on clothes ar other fabrics as a possible source for
dioxin contamination and exposure, However, Lhe data presented in this paper indicate that fabrics
should be considered as one of sources of dioxin exposure, A study by the University of Bavreuth,
Germany, showed that the sludge residues of the dry-cleaning solvent distillation were contamingted
with dioxins.! CWWI and 1$WC began 1o research ¢n possible dioxin contaminants in the dry-
cleaning related industries since 1997, CWWI and 1ISWC contacled and requested 1he analysis of
dioxin amount i sample materials al several qualified dioxin-measurement/research institutes”,
designated by Japanese povernment. This paper is about the findings resulted from the analysis,

Methods and Materials

" Muthods: Gas chromatograph method was applied for fabric dioxin analysis. The analysis was
applied according to the Dioxin Analysis Manual for Residues presented by Ministry  of
Environment Japan (Water Pollution and Prevention Division, July 199%) PCDDs and PCDEs were
megsured for fabric dioxin analysis, but Coplanar PCBs were not, because Coplanar PCBs were nol
officially considered as dioxins in Japan until July 1999, International Toxiciy Equivalency Factor
{I-TEF) and World Health Organization Toxicity Equivalency Faclor 1997 (WHO-TEF) were used
for caleulating Toxicity Equivalency Quantity (TEQ) in' the sample materials.

Materials. CWWI purchased the brand-new clolhes samples (rom various stores in Japan between
the years 1997 and 2000 and sent the clothes to the institules for analysis. As for the dry-cleaned
clothes samples, CWWI purchased brand-new clothes and brought them to several dry cleaners to
be dry-cleancd. CWW!I pick them up after the dry-cleaning and sent them fo (he institutes for
analysis. For the dry-cleaning solvent samples, ISWC mixed (ogether dry-¢leaning solvents and
CWWI sent them (o the institutes. (At the dry ceaners, several types of dry-cleaning solvents are
normally mixed together for belter results.)

Results and Discussion

Results

Dry-cleaning solvents Samples: 3 types of brand-new solvents ond ! tvpe of petrol-based solvent
that is currently in use were analyzed. The brand-new perc-based solvem® measured 7,8 pE WHO-
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TEQ/! of diexin concentration, The brand-new petrol-bpsed salvent’ messured 7.3 pg WHO-TEQ/
of dioxin concentration. The hrand-new stain-remover (spol cleaning) solvent measured 76 pp-

TEQ/! of dioxin wncmlrﬂnon ‘The currently in use petrol-based solvent measured 780.0 pg-TEQ/M
of dioxin concentration®. {Tablel)

Table 1 Anabysis of dioxins in dry-clepning solvenls

a Types of dry-cleaning solvents
CDD/PCDF/ unit Percbased | Petrolbased | Spat cleamng Parc-hased
Coplamr PCRs | solvent (ew) solvent (new) | solvem (new) solven (used)
PCDDs ngfhter 14 I L 2.0 20
PCDFs ng/liter 2% Y Y 550
PCDDs+PCDFs__ nglliter | 42 [ a7 EE IEE
PCDDS/DIs TEQ peTEQA | 12  GH s | A T
Coplancr PCB TE} | pg TEQA 055 T 047 1.3 510
Tatal TEQ pe TEQ/ 78 73 76 L
TEF; WHO-TEF (WIIO/IPCS 199%) TEQ: 23,78 Tc(_.DD tpe-TEQ/iter) T
Table 2: Brand-nesy Fabrics; Actual value of dioxin concenttalion and TEQ (pg 1-TEQ/g) L
____PCDDs/PCDFs
Samples PCDIDg PODFs PCDDs+PCDFs | I-TEG
Suitl Black) [ 1edd4 1006 |28
Suit 2 (Blick) . 268 154.8 420
| Suitd (Blacky | w1y 179 4064
Sui @ Biack)_ [FT S R T 660,
$uit 5 (Black) 250 S ds0 T am
Suit 6 (Bluc) T T 220
[ Suit 7 (Bluey 3 95 i | 180
| Suit8 (Groy) 652 s T 120
_Suit 9 (Red) 426 a0 77
“Windbreaker (Grev) | 50.2 wr 9y
Umh:r.“_u;.l-ﬁj-hltk) 260 | Ll T 14
Undorwez 7 {1k 16d a0, 1 T T T
Jorsey knit (Black) | 166 L AT T IO
Kimeno (Black) 23 7'%_‘ - 5.09 i 29 .28
_Futon (Blut_')' 15y e 1214 - U an s
Jeans (Blug) 2.3 542 11 O a3 )
Uniform (Rlug)_ | 174 R T o T
Sports wear (Blue) N R T e olf
Cuttain (Blue) T.1% 5.24 12 0073
_Swealcr (Parple) AR 29% A T 03
Skin (Purple) 605 EEY I ‘ 80 oss
Pants (Grey) 289 T w7 Y 013
| Blanket (Beige) 128 1.28 ' 2.6 ~ Tonss
Smock (Whitc) ) ] 186 57 0020
Sheet (White) 4136 o6k | 48 ~ Tdoo7s

TEE, Intesnational-TEF TEQ: 2,3'::}',3 TelDD (pe-TEQ/E)  *: includes Coplannr PCT TR )
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The Brand-new Clothes Samples: 25 samples of new dothes and olher new {abrics were analyzed.
Some clothes were additionally analyzed for Coplanar PCDBs TEQ as exceptions. The results shows
that all the samples were contaminated with dioxins. The actual value of dioxin concentration
ranged from 2.56 pg/g 1o 700 pe/g. (Table 2) Toxigity Equivalency Quantities were calcutated
ranging from 0.055 pg L-TEQ/z 1o 20 pg 11T/ (Table 2).

The Dry-cleangd Clothes Samples: ¢ brand-new clothas were dry-cleancd by different dry-cleaners
and were measured dioxins. Dioxin concentration ranged fom 0.0330pg I-TEQ/ to 3.4 pp I-TEQ.
CWWI compared the actual value of concentration of dioxin and TEQ infon the fabric samples
before and after dry-cleaning. (Table 3)

Table 3; Comparison of actual value of dioxins concentition and I-TECQ) concentration in the clothes samples
befare and afier the dry-cleaning (Petrol-based solvent and Pere-lrsed solvent)

Petrol-based ~ Samples
solvet Bl.un_lgit.'_-_-‘ Pants” llJniru‘r_ﬁ:l_-“ ‘ Mowton Rup

-I_Ei;:t'orq cleaning | 2.6 (0.0055) 21 AR ')1 (1.4 | Not measired
Adter clemying 7.0 (0.ol) 28 (0.3 | 180, (1.2} | 520 {3.40)

Parc-based B ' - - N Szuﬁb]es ‘
| solvem " Blanket " Pants 1° Pants2* | Pants 3 7 Fulon
Before cleading | 2.6 (0.0035) |26  (013) |26  (011) |24 (0.13) | 28 {0.38) |
LAfterclenung ] 15 (0030 |34 @1 35 016) |34____©3D |97 (039

Aclual value of dioxin; pp/g " intermnional TEQ: (pr TEOQ/M4

Wastewater from a Dye Factory: A sarnple of wastewaler from a dye lactory in Nagano Prefecture
was analyzed for dioxin and measured to have 2.1 pg I-TEQ/ of dioxin conceniration,

Table 4: Dioxin analysis in wastewater from o Dye Faclary TEF: Intenuionsl
TEF . . i L ) L
] Sample | ‘ .. PCDD/PCDF ) tl
. o _PCDDs PCDIS _PCDDSiDFs | LTEQ
Wastewater . M3 ppliter 74 pafliter 180 puliter ] 2.0 pe I-LI‘E(_){_li;qr_]
Discussion

The, Dry-cleaning Splvenls Samples: The data shows that brand-new dry-cleaning solvents were
contaminated with dioxins. The study by the university of Bayrcuth, Germany concluded that the
dioxing in the residues are extracted from the dioxins of the clothes, but this analysis indicates that
dry-cleaning solvents ar¢ also a source of dry-cluaning related dioxin contamination,
The,_Brand-new_Clothes Swmples: The data shows that all the new clothes samples were
contaminated wilh dioxins, Because of new, and nat yet dry-cleaned Tubrics were contaminated with
dioxing, & textile-making-process could be a source of dioxins, In the analysis, there is a tendency
that the dark coiored fabrics contain more dioxins than light colored ones. There ts a possibility that
lhe [abric dycing process produces dioxins as by-products, The possibility is supported by the
results of analysis of dioxins in the wastewater from a dye factory.

The Dry-cleaned Llothes Samples: The comparison of divxin concentration shows thal dry-claaned
fabrics contain more dioxing than the same fabncs before being dry-cleaned, Tt can be congluded
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that the dry-cleaning process adds dioxins on ¢lothes.

Conclusion and Perspeclive

Dry-cleaning solvents and brand-new as well as dry-clenned clothes are contaminated with divxins,
The dry-cleaning solvents that CWWI abalyzed, could be the sources of drv-cleaning related dioxin
contamination. Pye factory could be a source of fabric dioxin comamination. Tt is possthie that
{abrics are contaminated with dioxins Grst in the process ol dyeing and then with additional dioxing
in the dry-cleaning process. Dry-cleaning solvents aré distilled, and the distiliation exiracts dioxins
in the solvents, There are filters in the dry-cleaning maching, but fabrics could play the role of fihters
and catch dioxing (The clothes are cleaned in a dry-cleaning washer which has 2000iter solvent that
conlains, we calculate, appropriately 156,000 pg |-TEQ dioxins.)

This study can be important for the dioxin inventory, because we could conclude that the dioxin
emission from the wastewater of dve industry is more than the emission ol alutmnum industry, The
assessment ol 1otal daily exposure ol dioxins needs to consider the exposure from clothes and other

fabrics both brand-now and dry-cleanad. In addition, the asscssment needs further studies [or dioxin
absorption through skins.
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¥ Combination of Perchloroethylens, dry-cleaning soap and sizing (P-480)

* Combination of Trichlarotrifluoroethane, dry-cleaning soap and stwing (TRF-N)

§ Only petrol-based solvent was analyzed as used solvent.

% The same pants are dry washed at different cleaners.
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Analysis of Dioxihs in
Petrol-based dry cleaning solvent (unuscd)
Material: Petrol-based dry cleaning solvent

Analysis Method: Gas Chromatograph Analyzing

Oct-29-01 10:50A Blue Ridge EDL

+1 336-9B2-2954

Results Constituent Unit Quantity |Analyzed by Shimazu Techno Research
PCDDs ng/liter 1.3 Reported on 16 March, 2001
PCDFs ng/liter 34
PCDDs+PCDFs ng/liter 4.7
PCDDs/DFs TEQ pe-TEQ/1 6.8
Coplaner PCBs TEQ | pg-TEQ/1 | 047
DIOXINs TEGQ -TEQ/| 7.3
Actual value of TEF TEQ
Constituent concentration | (WHO) | (pg-TEG/D
‘ {ng/1)
; 2.3,7,8-TeCDD <0 1 0
§ 1.2,3,7,8-PeCDD <0.1 1 0
1 = [1,2,3.47,8-HxCDD <0.2 0.1 0
i 3 |1.2,2,6,7,8~-HxCDD <0.2 0.1 0
G 11,2,3,7,89-HxCDD <0.2 0.1 G
1,23 4.6.7.8-HpCDD 0.2 0.01 o -
QcDhD 1.0 0.0001 0.10
PCDDs TEQ —_ e 0.10
5 2,3.78~-TeCDF <01 0.1 0
E 1.2.3,7.8-PeCDF <0.1 0.05 0
2| = 123.478-FPeCDF <01 05 0
£ 11.2,3.4,7.8-HxCDF 0.2 0.1 0
; 5 [1,2.3.6.7.8-HxCDF <0.2 0.1 0
& |1,2.3.7.8,9-HxCDF <0.2 0.1 0
! £ 12,3.4.67.8-HxCDF <0.2 a1 0
@ S 11.2,3.4,6,7,8-HpCDF 0.65 0.01 6.5
] : 'g 1.2.3.4.7.8,9-HpCDF <0.2 oM o
! ] QCDF 2. 0.0001 0.22
| PCDFs TEQ — —_ 6.72
Total TEQ . — — |68
1 ~ [TeCDDs <0.1 _"
.5 |PeCDDs= <01 Notes
| _E HxCODs <0.2 i. Actual value of concentration; PCDD/DF concantration ng/i
| 0O |HpCDDs 0.31 2. Sample quantity: 10 m)
5 oGcDoD 1.0 4. Toxieity Equivalency Guantity: 2,3,7.8TeCDD (pe-TEGQ/D)
5 [Total PCDDs 1.3 4. Toxieity Equivalency Factor; WHO-TEF (WHO/IPCS 1998)
oy =
Ei R TeCDFs <01 5. Dataction limits;
Q& | © [PeCDFs <01 4~5 Ghloro-DDs/Dfs: 0.1 ng/
2 |HxCDF 0.37 6~7 Chloro—DDs/DFs: 0.2 ng/l
2 HpCDF 0.85 & Chloro~DDs/DFs: 0.5 ng/|
S |OCDF 2.2
Total PCDFs 3.4
Total (PCDDs+PCDFs) 4.7 Analysis Method: Gas Chromatograph Analyzing
5
i




Oct-29-01 10:50A Blue Ridge EDL

Analysis of Coplanar PCBs in

Petrol-based dry cleaning solvent (unused)

Material: Patrol—based dry—cleaning solvent

Analyzed by Shimazu Techno Research

+1 336-9B2-2954

Result Raported on 16 March, 2001

Actual value of TEF TEGQ
Constituent congantration | (WHO)  |{pg-TEQ/)
{ng/1)
3.3'.44-TeCB #77) < 0.0001 0
344 5-TaeCB (#81) <1 0.0001 0
3.3'.4.4' 5-PeBC (#126) <1 0.1 0
3,344 55-HxCB (#169) <1 o.M 0
1A

§ 233,44 -FeCB (#1053} 1.1 0.00M 011
dh) 2344 5-PeCB (#114) <1 0.0005 0
£ 23 44 5-PoCB (#118) 3.6 0.0001 0.36
T& 2344 5-PsCB (#123) o1 0.0001 D
& 123,344 5-HxCB (#156) <1 0.0005 0
233445 -HxCB (#157) <1 0.0005 0
2,344 55-HxCB (#167) <1 0.0000 0
23344.,55-HpCB (#189) <1 0.0001 0
Total Coplanar PCBs 47 — 0.47

Notas

1. Actual value of concentration: Coplanar PCBs (ng/liter)

2. Sample quantity: 10ml

3. Toxieity Equivalency Quantity: 2,3,7,8-TeCDD TEQ (pg-TEQ/liter)
4. Toxieity Equivalency Factor, WHO-TEF (WHO/IFCS, 1988)

5. Detection limits: 1 ng/liter

6




Oct-29-01 10:51A Blue Ridge EDL

Analysis of Dioxins in

Parc—based dry cleaning solvent (unused)
Material: Parc—based dry cleaning solvent

.| Analysis Method: Gas Chromatograph Analyzing

Analyezed by Shimazu Techno Research

+1 336-9B2-2954

Reported on 16 March, 2001

- Results Linit Quantity
] FCDDs ng/liter 14
‘ PCDFs ng/liter 2.8
PCDOs+PCDFs ng/liter 4.2
PCDDs/DFs TEQ pe-TEQ/] 7.2
! Coplaner FCBs TEQ | pg-TEQ/! 0.55
! [DIOXINs TEQ | pg-TEQ/ 78
Actua] valua of TEF TEQ
Constituent concentration | (WHO)  [(pe-TEQ/)
(ng/1}
2,3,7.8-TeCDD <0.1 1 0
1,2,3,7.8~-PeCDD <0.1 1 0
£ |1,2,34,7.8-HxCDD 0.2 0.1 0
8 {1.2,3.6,7,8-HxCDD <0.2 0.1 0
0 11.2.3,7,8,9-HxCDD 0.2 0.1 0
1,2,3,4,6,7.8-HpCDD 0.27 0.01 27
OCDD 0.95 0.0001 0.095
PCDDs TEQ — — 2.795
s 2,3.78-TeCDF <0.1 0.1 0
£ 1,2,3,7,8-PeCDF 0.1 0.05 0
£ . |2,2.4,78-PeCODF <04 0.5 0
£ {1.2,3,4,7,8-HxCDF 0.2 0.1 0
‘5 11.2.3.6,7.8-HxCDF £0.2 0.1 0
g 1,2,3,7,8.9-HxCDF <0.2 0.1 0
£ 12.3.4,8,7,8-HxCDF 0.2 0.1 0
@ S 11,2,3,4,6.7.8-HpCDF 0.43 0.01 43
o 1,2,3.4.7,8.9-HpCDF €0.2 0.01 0
1A OChF 1.1 0.0001 0.11
i PCDFs TEQ — — 441
, Total TEQ [ — — 7.2
; TeCDDs [ <o
i £ |PeCDDsg <01 Notes
5 |[HxCDDs <02
O |HpCDDs 0.49 2. Sample quantity: 10 ml
= 0CDD 0.95
gn Total PCDDs 1.4
S| g |TeCDFs <0.1 5. Detection fimita:
s -g PeCDFs 0.21
N |HxCDF 0.65
& |HRCDF 0.8
A |OCDF 1.1
Total PCDFs 2.8
Totat (PCDDs+PCDFs) 4.2

1. Actual value of cencentration: PCRD/DF concentration ng/l

3, Toxieity Equivalency Quantity: 2,37 8TeCDD (pp-TEQ/)
4. Toxiety Equivalancy Facter: WHO-TEF (WHO/IPCS, 1008)

4~5 Chlore~-DDs/Dfs: 0.1 ng/l
8~7 Chloro=DDs/PFs: 0.2 ng/l
8 Chloro-DDs/DFg; 0.5 ng/|




Oct-29-01 10:51A Blue Ridge EDL ‘ +1 336-9B2-2954

Analysis of Coplanar PCBs in

Parc—-based dry cleaning solvent (unused)
Material: Parc—based dry—cleaning solvent

Analyzed by Shimazu Tachno Research
Result Reported on 16 March, 2001
Actual value of TEF TEQ
Constituent concentration | (WHO)Y [{pg-TEQ/D
(ng/1)
3.3.44-TeCB (#77) <1 0.0001 0
344 5-TeCB (#81) <1 0.0001 0
31,344 5-PaBC (#128) <1 0.1 0
33 44'55-HxCB (#169) 4 0.04 0
0
m
E 233 44-PeCB (#105) 13 0.0001 0.13
5 2344 5-PeCB (#114) <1 0.0005 0
€ 12,344 5-PeCB (#118) 42 0.0001 D42
.T% 2'3.44' 5-PeCB (#123) <1 0.0001 0
O (23344 5-H«CB (#156) <1 0.0005 0
23,344 5-H«CB (#157) <1 0.0005 4]
2,344 55-HxCB (#167) 1 0.00001 0
23344 55-HpCB (#189) (4 0.0001 0
Total Coplanar PCBs 55 o 0.55
Notes

1. Actual value of concentration: Coplanar PCBs (ng/liter)

2. Sample quantity: 10ml

3. Toxieity Equivalency Quantity: 2.3,7 8-TeCDD TEQ (pg~-TEQ/liter)
4, Toxieity Equivalency Factor WHO-TEF (WHO/IPCS, 1998)

5. Detection limits: 1 ng/liter




Oct-29-01 10:51A Blue Ridge EDL +1 336-9B2-2954

Analysis of Dioxins in

Stain remove spot cleaning solvent {(unused)
Material: Stain remove spot cleaning solvent

Analysis Mathod: Gas Chromatograph Analyzing -

Results Unit Quantity |Analyzed by Shimazu Techno Research
PCDDs ng/liter 2.0 Reported on 16 March, 2001
PCDFs ng/liter 38
PCDDs+PCDFs ng/liter 5.8
PCDDs/DFs TEQ pe—TEQ/I 75
Coplaner PCBs TEQ | pe-TEQ/! 1.3
DIOXINs TEQ | pg-TEQ/I 76
Actual vahre of TEF TEQ
Constituent concantration |  (WHQ) |{pg-TEQ/D
(ng/h
2.3,7.8=-TeCDD <005 1 0
1,.2.3,7.8-PeCDD <0.05 1 0
£ 11,234,78-HxCDD <0.1 0.1 0
2 11.2,3,6,7,8-HxCDD <0.1 0.1 0
2 11.2.3,7.8,9-HxCDD <01 01 0
1.2,3.4,6,7,8-HpCDD 0.22 0.01 2.2
QCcDD ‘ (.95 0.0001 0.095
PCDDs TEQ — — 2.295
= 2,3,7.8-TeCDF <0.05 0.1 0
g - 11.2,3,7.8-PeCDF <0.05 0.05 0
2| - |2.3.4.7.8-PeCDF (.07 05 35
& 11.2.3.4.7.8-HxCDF <0.1 0.1 0
€ [1.2.36.7.8-HxCDF 0.10 0.1 10
£ [1.2.3,7,8,9-HxCDF <0.1 0.1 0
£ 123,467 8-HxCDF 022 Q.1 .22
@ © 11,2,3.4,6.7.8~HpGDF 0.44 0.01 4.4
B 1,2,3.4.7,8,9-HpCDF 0,10 0.01 10
[ OCDF 0.75 0.0001 0.075
PCDFs TEQ — — 12475
Total TEQ —_ — 15
| = e — Ty — r—— ———————
TeCDDs 0.26
£ |PeCDDs 0.11 Notes
3 |HxCDDs 0.27 1. Actual velue of coneentration: PCDD/DF concentration ng/l
j () HpCDDs 0.43 2. Sample quantity; 70 mi
5 QCDD 0.95 3. Toxieity Equivalency Quantity: 2,.3,7.8TaCD} (pp-TEQ/D
: ﬁ Total PCODs 2.0 4. Toxiaity Equivalency Factor: WHO-TEF (WHO/IPCS, 1998)
i S| 8 |TeCDFs 0.43 5, Detection limits;
] & ‘-g PaCDFs 0.49 4~~5 Chloro—DDis/Dfs: 0.05 ng/l
N IHxCDF 1.2 6~7 Chloro—RDs/0Fs:0.1 ng/l
3 HpCDF 0.90 8 Chloro—DDs/DFs: 0.2 ng/l
2 |10CDF 0.75
Total PCDFs 3.8
Total (PCDDs+PCDFs) 5.8




Oct-29-01 10:52A Blue Ridge EDL ‘ +1 336-9B2-2954

Analysis of Coplanar PCBs in

Stain remove spot cleaning solvent (unused)
Material: Stein ramove spot cleaning solvent

Analyzed by Shimazu Techno Research

Rasult . Raported on 16 Mareh, 2001
Actual value of TEF TEQ
Constituent concentration (WHO) [{pp-TEQ/T)
(ng/1)
33.44-TeCB (#17) 085 0.0001 0.09
144 5-TaCB (#81) 0.5 0.0001 0
3.3'4.4' 5-PeBC (#124) <05 01 0
334455 -HxCB (#169) <05 0.m 0
vy
M
E 233 44-PaCB (#105) 13 0.0001 0.13
x {234.4.5-PeCB (#114) <05 0.0005 0
< 12,344'5-PeCB (#118) 4.3 0.0001 0.43
Ei 2344 5-PeCB (#123) <0.5 0.0001 0
& [2,3.3'44' 5-HxCB (#156) 1.2 0.0005 0.8
233445 -HxCB (#157) <0.5 0.0005 0
2,344 55~HxCB (#167) 0.55 0.00001 | 0.0055
2324455 -HeCB (#189) .60 0.0001 0.060
Total Coplanar PCBs 8.9 — 1.3
Notes

1. Actual value of concentration: Coplanar PCBs (ng/liter)

2. Sample quantity: 70m!

3. Toxieity Equivatency Quantity: 2,3,7,8-TeCDD TEQ (pz-TEQ/liter)
4, Toxieity Equivalency Factor: WHO-TEF (WHO/IPCS, 1998)

3. Detection limits: 0.5ng/liter




Oct-29-01 10:52A Blue Ridge EDL ‘ +1 336-9B2-2954 FP.17

Analysis of Dioxing in
Petro~based dry cleaning solvent (used)
Material: Wsed Patro-based dry cleaning solvent

Analysis Method: Gas Chromatograph Analyzing

Rasults Uinit Quantity {Analyzed by Shimazu Techno Research
PCDDs ng/liter 20 Reported on 16 March, 2001
PCDFs ng/liter 55
PCDDs+PCDEs ng/ liter 75
PCD0Os/DFs TEQ pe-TEQ/1 270
- |Coplaner PCBs TEQ | pg-TEQ/I 510
DIOXINs TEQ | pg—TEQ/ | . 780 ]
. Actual valua of TEF TEQ
Constitusnt gongentration |  (WHO) [(pe=TEG/T)
(ng/l}
2.3.18-TeCDD <0.2 1 o
1,2.3,7.8-PaCDD <02 1 0
£ |1.2.3A4.7.8-HxCDD <05 01 0
_E 1.2,3.6,7,8~HxCDD 0.5 01 4]
3 11,2,3,7.8,9-HxCDD <05 0.1 0
1.2,3.4.6,2.8-HpCDD 1.5 0.01 15
QCODD ‘ 10 0.0001 1
PCDDs TEQ — — 16
i 2,3, 1.8-TeCDF <0.2 0.1 4]
E 1.2,3.7.8-PeCDF <0.2 0.05 o
L - 12,34.78-PeCDF 0.23 0.5 115
211.2.34.78-HxCDF <0.5 a1 0
| 5 11,2,3,6,7,8-HxCOF <05 0.1 0
! g 1,2.3.78.9-HxCDF <0.5 0.1 0
A 1234878-HxCDF 086 01 66
[ 2 11,2,3.4.6,7.8-HpCDF 6.3 0.01 83
i "*‘-c‘,‘ 1.2,3.4,7.85-HpCDF .58 o, 58
Sl B QCDF 29 0.0001 29
‘ PCDFs TEQ —— — 252.7
Total TEQ — — 270
~Trecobs | 48 |
£ {PeCDDsg 0.95 Notes
_E HxCDDs ' 1.8 1. Actual value of concentration: PCDD/DF concentration ng/l
= HpCDDs 28 ?. Sample quantity; 10 mi
= ocDD 10 4, Toxieity Equivelency Quantity: 2,.3.7.8ToCDD {pg-TEG/I)
& [Total PCDDs 20 4. Toxisity Equivalency Factor: WHO-TEF (WHO/IPGS, 1998)
£ | 8 |[TeCOFs 11 5. Detection limits:
S -g PaCDFs 2.0 45 Chlore-DDs/Dfs: 0.2 ng/
g HxCDF aa =7 Chlore—D0s/DFs. 0.5 ng/t
0 HpCODF 8.6 8 Chioro~0Ds/DFs: 1 ng/l
& {QCDF 29
Total PCDFs 55
Total (PCODs+PCDFs) 75




Oct-29-01 10:52A Blue Ridge EDL

Analysis of Coplanar PCBs in

Petrol-based drv cleaning solvent {(used)
Material: Used petrol-based dry—cleaning solvent

Analyzed by Shimazu Techno Research

+1 336-9B2-2954

Result Ragorted on 16 March, 2001

Actual value of TEF TEQ
Cuonstituent gongentration | (WHOQ) |(pg-TEQ/D
{ng/1)
33.44-TeCB (#77) a8 0.0001 3.8
344'5-TeCB (#B1) 24 0.0001 0.24
3,344 5-PeBC (#126) 2.7 0.1 270
- 13,344 55-HxCB (#169) <2 0.01 0
m

B—z 233 44-PeCB (#105) 380 0.00M1 38
= 2344 5-PaCB (#114) 30 0.0005 15
e 2,344 5-PeCB (#118) 1000 .00 100
B {2',34.45-PeCB (#123) 33 0.0001 13
& 12.3,34.4 5-HxCB (#156) 130 0.0005 65
233 44 5-HxCB (#157) 29 0.0005 14.D
2344 55-HxCB (#167) 49 .00001 0.49
233.44.,55-HpCB (#189) 9.4 0.0001 0.94
Total Coplanar PCBs 1700 — 510

MNotas

2. Sample quantity: 1.0ml

5. Detection limits: 2 ng/liter

1. Actual value of concentration: Coplanar PCBs (ng/liter)

3. Toxieity Equivalency Quantity: 2,3,7.8-TeCDD TEQ (pg-TEQ/liter)
4. Toxieity Equivalency Factor: WHO-TEF (WHO/IPCS, 1998)



g R S
. et e kT T

Oct-29-01 10:53A Blue Ridge EDL ‘ +1 336-9B2-2954 F.19

Anals;sis of Dioxins in
Charcoal filter (used) for petrol-based dry cleaning machine
Material: Used charcoal filter for petro~based dry cleaning machine

Analysis Method: Gas Chromatograph Analyzing

Results Unit Quantity |Analyzed by Shimazu Techno Research
PCDDs pe/e 23000 |Reportad on 16 March 2001
PCDFs pe/E 2700
PCDDs+PCDFs PE/g 26000
PCDDs/DFs TEQ pe-TEQ/E g2
Coplaner PC8s TEQ | pe-TEQ/g 11
DIOXINs TEQ pe-TEQ/g 93
Actual value of TEF TEQ
Constituent '| eoncentration |  (WHO)  [(pe-TEQ/g
(pe/1}
2.3.1.8-TeCDD 2.9 ] 2.5
1.2,3.7.8-PeCDD 8.2 1 8.2
£ |1.23.478~-HxCDD 96 01 0.96
B [1.2.3,6,7,8-HxCDD 90 0.1 9.0
=] 1,.2.3,7.8.9-HxCDD 31 0.1 3.1
1.2.3,4,6,7.8-HpCDD 2500 0.01 25
oCcDD 17000 0.0001 1.7
PCODs TEQ — — 50(.46
= 2.3.7.8-TeCDF 25 0.1 25
E 1,2,3,7.8-PeCDF 33 0.05 165
A1 ¢ 12.3.4.78-PeCDF 24 0.5 12
£ [1.2.3,4,78-MxCDF 33 01 3.3
ﬁ 1,2,3,6.7.8-HxCDF 26 0.1 26
£ 11.2,3,7.8.9-HxCDF 2.1 01 0.21
£ [2,3.4.678-HxCDF 69 01 6.9
e S 11,2,3,4,6.7.8-HpCDF 190 0.01 1.9
P g 1,2.3.4.7.8 9—HpCDF 21 0.01 0.21
&_ =] QCDF 430 0.0001 0.043
‘ PCDFs TEQ — — 31.313
Total TEQ — [ — 82
“[TeCDDs 640
£ |PaCDDs 320 Notas
.E HxCDDs ‘ 820 1. Actual value of concentration: PCDD/DF concantration PE/E
8 HpCDDs ' 4100 2. Bample quantity: 2185 £
= QCDD 17000 3. Toxisity Equivalency Guantity: 2,3,7.8TeCOD {(br-TEQ/g)
g":_.}) lggal PCDDs 23000 4. Toxieity Equivalency Factor; WHO-TEF (WHQ/IPCS, 1398)
5| 8 (TeCDFs 860 5. Datection limits:
O | & [PeCDFs 640 4=5 Chloro-DDs/Dfs; | pg/g
E |H=CDF 380 6-—7 Chlaro~DDs/DFs: 2 pg/g
& [HeCDhF 420 8 Chloro-DDs/DFs: 5 pe/g
2 JOQCDF 430
Total PCDFs 2700
Total (PCDDs+PCDFs) 26000

(3




Oct-29-01 10:53A Blue Ridge EDL

I

.opianar PCBs in

|, Charcoal filter (used) for pewroi~based dry cleaning machine
i' Material: Used charcoal filter for petrol-based dry—cleaning solvent

Analyzed by Shimazu Techno Research

' Result Reported on 16 March, 2001
" Actusl value of TEF TEQ
Constituent concantration (WHO) (PFTEQ/E)
pg/g)

33 44-TeCB (#77) 1300 0.0001 0.13
344' 5-TeCB (#81) 67 0.0001 0.0067
3,344 5-PeBC (#126) 97 0.1 97
3344 55-HxCB (#169) 28 0.0 0.28

n

m

E 233 44-PaCB (#105) 2000 0.0001 0.20

+ |2.3.4.4' 5-PeCB (#114) 150 0.0005 0.075

£12,3'44'5-PeCB {(#118) 4700 0.0001 0.47

'g 2'344 5-PaCB (#123) 150 0.0001 0.015

G [2,3,3'44' 5-HxCB (#156) 810 0.0005 0.305
23344 5-HxCB (#1587 140 0.0005 0.070
2344 85 -HxCB (#167) 210 0.00001 0.0021
23344 55-HpCB (#189) 43 {.0001 0.0043

Tatal Coplanar PCBs 9500 — 11
Notes

2. Sample quantity: 21.85g

5. Detection limits: 10pe/g

1. Actual value of concentration: Coplanar PCBs (pg/g)

3. Toxieity Equivalency Quantity: 2,3,7,8-TeCDD TEQ (pg-TEQ/liter)
4, Toxieity Equivalency Factor: WHO-TEF (WHO/IPCS, 1998)

+1 336-9B2-2954



Oct-29-01 10:53A Blue Ridge EDL +1 336-9B2-2954

A015 N
solvent filter (used) for pe sed dry cleaning machine
daterial Used solvent filter for petrol~based dry cleaning machineg

funalysis Method: Gas Chromatograph Analyzing

Results Lnit Quantity |Analyzed by Simazu Techno Research
" PCDDs pe/E 980 |Reported on 16 March 2001
PCDFs pe/E 220
PCDDs+PCDFs (200
PCDDs/DFs TEQ pe~TEQ/g 5.6
GCoplaner PCBs TEQ pe-TEQ/g 2.7
M.—s-_-@'—— pETEQﬁ =B'3 =
Actual value of TEF TEQ
Constituant concentration | (WHO) |(pg-TEQ/E)
(pe/m
2.3.7.8-TeCDD 0.44 1 044
1,2.3.78-PeCDD 0.79 1 0,79
£ [1.2,3,47.8-HxCOD ' 1.1 0.1 0.19
3 [1,2.3,6.7,8-HxCDD 23 0.1 0.23
O [41,2.,3,7.89-HxCDD 1.8 01 0.18
1,2,3,4,678-HpCDD 62 0.01 062
QCDD 720 0.0001 0.072
PCDDs TEQ — — 2442
= 2.3.78-TeCDF 19 (R 0.19
E 1,2,3,7.8-PeCDF 3.9 0.05 0.195
&1 |2.3.4,78-PeCDF 31 0.5 155
5 1,2,3,4.7,8-HxCDF 34 0.1 0.34
& 1,2.3,6,7.8-HxCDF 2.8 0.1 028
g 1,2,3,7.8,9-HxCDF <1 0.1 0
2 |2,3,4,6,7.8-HxCDF 4.5 0.1 0.46
w QO 11.2.3.4,687.8-HpCDF 15 0.01 0.15
'g 1,2.3.4,789-HnCDF 1.6 0.01 0.016
ot QCDF 26 0.0001 0.06026
| PCDFs TEQ — — 3.1836
Total TEQ — [ — | 56
- TeCDDs ~ 69
c |PeCDDs 28 Notes
5 |HxCDDs ‘ 40 1. Actusl value of concentration: PCDD/DF concentration pg/e
O |HpCDPs 120 2. Sampla quartity; 50.24 £
5 OCDD 120 3. Toximity Equivalency Quantity: 2.3,7.8TeCDD (pe-TEQ/E}
E‘n Tetal PCDDs 980 4. Toxieity Equivatency Factor: WHO-TEF (WHGQ/IPCS, 1998)
£l e TalDFs 80O 5. Detection limits:
Q | 5 [PeCDFs 50 4~5 Chiero-DDs/Dfs: 0.4 pe/g
N HxCDF 32 §~7 Chlora—DDs/DFs: 1 pe/g
5 |HpCDF 27 8 Ghloro-DDs/DFs: 2 pa/E
2 [QCDF 26
Total PCDFs 220
Total (PCDDs+PCDFs) 1200

N}



Oct-29-01 10:54A Blue Ridge EDL

Analysis of Coplanar PCBs in

+1 336-9B2-2954

Solvent filter (us " ” r petrol-based dry cleaning machine
Material: Usad solventl filter for petrol-based dry—cleaning solvent

Analyzed by Shimazu Techno Research

Result Reportad on 16 March, 2001
Actual value of TEF TEQ
Constituent concentration |  (WHO) |(pg-TEGQ/g)
: (pe/g)
33 A44-TeCB (#17) 200 0.0001 0.620
3.44'5-TaCB (#81) 11 0.0001 0.0011
3344 5-PeBC (#128) 14 0.1 19
3,344 55-HxCB (#1608) <4 : o.M 0
[T
m
8 23.3.44-PeCB (#105) 1300 0.0001 013
L 2344 5PeCB (#114) 120 0.0005 0.060
£ 123,44 5-PeCB {#118) 3300 0.0001 0.33
'—g. 2°.3.4.4 5-PeCB (i#123) a8 0.0001 0.0088
3 123,344 5-HxCB (#156) 440 0.0005 022
23344 5-HxCB (#157) 100 0.0005 0.050
2344 55-HxCB (167) 170 0.00001 | 00017
2334455-HpCB (#189) 30 0.0001 0.0030
Total Coplanar PCBs 5800 — 2.7
MNotes

1. Actual value of concentration: Coplanar PCBs (pg/g)

2. Sample quantity: 50.24gl

3. Toxieity Equivalency Guantity: 2.3,7.8-TeCDD TEG (pg-TEQ/liter)
4, Toxisity Equivalancy Factaor; WHQ-TEF (WHO/[F‘CS 19498)

5. Detsctlon limits: 4pg/g



Oct-29-01 10:54A Blue Ridge EDL +1 336-9B2-2954

Analysis of Dioxins in
Sludge from parc—cleaning machine
IMaterial: Sludge from parc—claaning machina(after solvent distillation}

Ana!ysiﬁ Method: Gas Chromatcugrabh Analyzing

Results Unit Quantity |Analyzed by Shimazu Techno Research
' PCDDs ng/liter 110 Reported on 16 March 2001
PCDFs ne/liter 16
PCDDs+PCDFs ng/liter 130
PCDDs/DFs TEQ pe-TEQ/I 400
Coplaner PCBs TEQ | pg-TEQ/ 150
lDIOXINs TEQ EETEQ/! 550
Actual valus of TEF TEQ
Constituent concentration | (WHO) {{(pe-TEQ/T)
{ng/1)
23,7.8-TeCDD 0.028 1 28
1,2.3,7.8-PaCDD 0.045 1 45
E 1,2,3,4,7.8-HxCDD £0.05 01 0
3 {1.2,3,6,7.8—HxCDD 0.25 0.1 25
0 [1,2378.98-HxCDD 013 0.1 13
1,2.34.678-HpCDD 7.1 0.0t 77
QCDD 82 0.0001 B.2
PCDDs TEQ — — 196.2
5 2.3,7.8-TeCDF 0.16 0.1 16
E 1,2,3.7.86-PeCDF 0.20 0.05 10
2 - 2.3,4.7,8-PeCDF 0.18 05 a0
8 11.2,3.4,78-HxCDF 0,25 0.1 25
£ |1.2.3,6,7,8-HxCDF 0.16 0.1 16
e (1.2,3,7.89-HxCDF <0.05 0.1 0
8 12134.678-HxCDF 0.33 0.1 33
O 11.2.3.4,6.7.8-HpCDF 14 0.01 14
‘ 1234.789-HpCDF 0.16 0.01 1.6
QCDF 3.0 0.0001 0.3
PCGDFs TEQ — — 205.490
Total TEQ — — 400
—— X —
™ [TeGDDs 50 |
e |PeCDDs 1.7 Notes
_E HxCDDs 2.5 1 Actuat value of concentration: PCDD/DF concentration ng
0 |HpCDD= 14 2. Sample quantity: 10 mi
5 QCDD g2 3. Toxiaity Equivalency Quantity: 2378TaCDD (pg-TEG/N
Eﬂ Totat PCDDs 110 4. Toxieity Equivalancy Factor: WHO-TEF (WHO/IPCS, 1998)
5 a [TeCDFs 4.7 5, Detection limits:
O | & |PeGDFs 3.3 4~5 Chlero-DDs/Dfs: 0.02 ng/
N HxCDF 21 §~7 Chloro- DDs/DFs: 0.05 ng/l
& HpCDF 2.6 8 Chloro—DDs/DFs: 0.1 ne/t
o |OCDF 3.0
Total PCDFs ‘ 18
Total (PCDDs+PCDFs) 130
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Analysis of Coplanar PCBs in

Sludge from parc-based dry cleaning machine
Material:Sludge redidues from parc-based dry-cleaning machine

Analyzed by Shimazu Tachno Ressarch

Rasylt Reported on 16 March, 2001
Actual vetue of TEF TEQ
Constituent eoncentration | (WHO) |((pg~TEQ/I)
{ng/1)
33 44-TeCB (#77) 15 0.0001 15
344’ 5-TeCB (¥81) 0.68 0.0001 0.068
3,344'5-PaBC (#126) 1.0 6.1 100
3.3.44'55-HxCB (#169) 0.2 .0 0
oy
§ 23,34 4-PaCB (#105) 71 0.0001 7.1
x 2344 5-PatCB (#114) 9.7 0.0005 285
5 12344 5-PeCB (#118) 1890 0.0001 19
'—3 2'34.4'5-paCB (#123) 7.8 0.0001 0.78
O 23,344 5-Hx(B (#158) 23 0.0005 11.5
233 4.4 5-HxCB (#157) 5.1 0.0005 2.55
2,344 55-HxCB (#167) B4 0.00001 0.084
2334455 HoCRB {#189) 1.8 0.00{1 0.18
Tetal Coplanar PCBs 330 — 150
Notas
1. Actual value of concentration: Coplanar PCBs (ng/1)
2. Sample quantity: 10 ml
3. Toxieity Equivalency Quantity: 2,3,7.8-TeCDD TEQ (pe-TEQ/liter)
4. Toxieity Equivalency Factor WHO-TEF (WHO/IPCS, 1998)

3. Detection limits: 0.2ng/1

|8




