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Setup Project of Disaster Mitigation Technology and Supporting System for Toxic Chemical
Substances Incidents - Southern Center for Emergency Response of Toxic Substance
Project
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The Southern Center for Emergency Response of Toxic Substance has been setup for
four years while has provided more than 100 on-scene response services.

The center has setup an analytical laboratory for environmental pollution from toxic
incidents since 2003 which provides rapid service to qualitative and quantitative analysis of
incidents. Background water and soil sampling and analysis are also performed for operating
facilities.

For the response of toxic incidents, leaks or accidental releases without fire were the
most common type of toxic incidents yet were the major threat to the environment. The center
has setup since 2004 a complete response equipment for leak control, including pipe leak
stoppers, a cylinder ERCV, 200 liter drum overpacks, tank truck leak stopping pad, portable
liquid transfer pumps, etc.



In addition to the equipment, it also requires proper training . In this year, the center has
setup a training field to simulate the incident site of petrochemical/chemical plant. The
training field will aid the operating facilities to improve the response capabilities and
minimize the impact from the incident.

Finally, the center also completed the following work: a digital recording system is built
to record all news channels. An automatic voice controlled fax-back system is also built.
Three response team communications were also published, unnoticed check were made to the
operating facilities; two joint response trainings were held; two response mobilization
trainings were also held for the local environmental bureaus, fire bridges, police bureaus; and
the 2005 national conference on incident investigation of toxic incidents was also held on
October 17~18, 2005.
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This project completed the contacting procedure on March 30 2005. According
to the contact, the following work items have been carried out and completed:

On the enforcement of southern area field training capabilities for response of
toxic substances, the planning of training course for awareness level, operation level,
technical level, and specialist level has completed. The lease of a training field has
completed, training equipment was also installed. The training program will greatly

facilitate the response capability in toxic incidents.



On the improvement of response capabilities of southern center, the following
items have been completed: a thermal image system has been installed and applied to
actual incidents to prevent the occurrence of explosion and secondary fire. A rapid
field detection of unknown toxic substances is also installed and applied to actual
incidents. The system allows the responders to know the identities of the toxic
substances such that proper actions and precautions can be taken. Three response
teams were organized from toxic substance operating facilities. The response teams
aim to provide help to relevant facilities with less response experiences. A equipment
truck is also leased to facilitate the shipping of large equipment. Foreign information
on environmental hormone and chemical regulatory control were collected regularly
from www.ncbi.nlm.nih.gov and other journal articles.

On the enforcement of response preparedness and practice capabilities of
southern center, the following items have been completed: air pollutant monitoring
has been performed for 29 operating sites with a total of 234 samples; water and soil
sampling and analysis has been performed for 44 operating facilities with a total of
199 samples; 8 drills were held at different counties; 10 national and international
case studies of toxic incidents were performed. Finally, the 2005 national conference

on incident investigation of toxic incidents was also held on October 17~18, 2005.

On the data collection of toxic substance operating facilities of southern center,
the following items have been completed: a database search and transmission system
is built and data pass to the north center with a total of more than 400 sets of data;
revisions of MSDS, response cards, and rescue manuals of listed toxic substances no.
1~54 were made.

On the enforcement of response system and response team capabilities of
southern center, the following items have been completed: 40 operating facilities were
visited and 15 ALOHA dispersion modeling were made; 35 unnoticed check were
made to the operating facilities; two joint response trainings were held; two response
mobilization trainings were also held for the local environmental bureaus, fire bridges,
police bureaus etc. Three response team communications were also published on May,

August, and December this year.

On the 24 hours reponse work, a total of 148 media events were recorded to date
and 32 on-scene response services were provided. Detailed reports will be presented
in the text.
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Sergio N. Kuriyama,
Chris E. Talsness,
Konstanze Grote, and

Ibrahim Chahoud

Toxicology 207
(2005)149-163

ENIE" %fl TR -
PIp = (2- ¢ BlelEl)
Elﬁ (di(2-ethylhexyl)

phthalate, DEHP)%= ¢ |
(d1(2-ethylhexyl)

adipate, DEHA) .V I{ FA‘
PrEpus e N B P ZE

ﬁﬁ>ﬂwgym%

Kirsten Jarfelt,
Majken Dalgaard,
Ulla Hass, Julie

Borch,

Helene Jacobsen, Ole

Ladefoged

Reproductive
Toxicology 19 (2005)

505-515

‘ f q?]ﬁ O AR e i
(i FV R0 AT R (IR
Z’:grli”f(p SFEE R
AT PR (2- ¢4
ol EL ) Eﬁ
(d1(2-ethylhexyl)
phthalate, DEHP) [~ 2t
P

Ralf Preuss, Holger
M. Koch, J'urgen
Angerer

Journal of
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816(2005)269-280
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Sergio N. Kuriyama,
Chris E. Talsness,
Konstanze Grote, and

Ibrahim Chahoud

Environmental Health
Perspectives.

113:149-154 (2005)

R N TR AL
PBDEs,
polychlorinated
dibenzo-p-dioxins,
dibenzofurans

I'J = PCBs FYiR™%

Kim, B.H.,
Ikonomouc, M.G.,
Lee, S.J., Kim, H.S.,
Chang, Y.S.

Science of the Total
Environment, 336:

45-56, 2005

?ﬂi Ty 3 ¥ 2 [ R py
PBDEs ™ %2 %

Agrell, C., ter Schure
A.F.H., Sveder J.,
Bokenstrand A.,
Larssona, P., Zegers,
B.N.

Atmospheric
Environment, 38:

5139-5148, 2004

P IR g T A
I 2355 2 B
B =

Li, Q.Q., Loganath,
A., Chong, Y.S.,
Obbard, J.P.

Journal of
Chromatography B,

819: 253-257, 2005
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Martin, M., Lam, P.
K.S., B Richardson,
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77 | fi9 PBDEs Z] [ 11 | B-J. Bulletin 49: 375-382,
3977 2004
B B P pl R | Wang D, Cal, Z, Chemosphere, 60:

B Jiang, G., Leung, A.,
izt 4 R R \wong M.H., Wong, | 810-816, 2005

FlIPBDEspY ] & W.K.

’J‘ F%E E {a%}l w4t | Skarman E., Darnerud | £nvironmental
S5 PR D F | PO, Ohrvik, H.,
JL{J‘?F\E& N Oskarsson A. Toxicology and

Pharmacology 19:

273-281, 2005

R AU 52 ik | Hayakawa, K. Chemosphere, 57:
5% 1 (deposition) [l f* | Takatsuki, H.,
PBDEs, PBDD/Fs!I'] ® | Watanabe, I., Sakai, | 343356, 2004
MoBPXDD/Fs S.1.

(= )3 PPAR a 1V £ &1 SHil e DEHP % 3 [ BiP 38 1 Jpo s

Phthalates [ ™ (7 F70= 50 BIRPRE 208 570 1 1 (PP)RY [~ 5
fV’”E’TOPP[JH VB PR I HRE yﬁ‘ﬁ'ﬁ‘i‘prli P [l BT
N AJEE‘,; o Phthalates EIFEi‘FI [~ FI Pose BRSBTS [f[ i PPAR ?ﬁ s
Ted Pk 2 gL o TR *E'Eltiifﬂl”’ ’ﬁ?’l di-(2-ethylhexyl) phthalate
(DEHP)™ di-n-butyl phthalate (DBPY=# .V {8 i )] i PaF ol e gL
P55 7k ?ﬁ (* PPAR(a,B8/6,7) - DEHP ¥1# % mono-(2-ethylhexyl)
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phthalate (MEHP)Yfj [~ " 7¢| = 75 PPAR [ %] » ([ 47 [~ PPARa -
DEHP IV = 7% B[P2#T » 2-cthylhexanoic acid (2-EHXA) » #4% = 7 ik ??'Jﬁ
PII ECRE (7H PV P € o DBPCZRST - (O @BHPn) = B B [ =
PPAR .V {4 %] - MEHP * DBP 3 Bl it [ i i) < 0 4 e
% PPARa = PPARy & % & 2 & - 5% #] T E&J PP Fwéﬁjfﬁi[ﬂ
#31 ¥ DEHP % DBP i [~ > [F006 7 (787 PPAR a BN | B
BLPNFSL e [ phthalate V{8 B (B 405 1= PPAR a i 2317 [l # 2 E
P B0 phthalates ?‘ﬁf%% [t e B BT [ 1 P R RLASL A I
I B R

ﬂ

(e B B AR S PIPET (-3 F 13D (di(2-ethylhexyl)
phthalate, DEHP)Z: 1 = F& = 3p§(di(2-ethylhexyl) adipate, DEHA)
VA G P EERE S BB B R S YR P

MR T PIPET (2- ¢ 3L e 5 (diQ-ethylhexyl) phthalate, DEHP)LL
—%Umﬁﬂﬁﬂﬁﬁ%W%@%Wvﬂf%%““ﬁﬁ?ﬁ%%

o IF=s eI 2 PR A fﬂ(dl(Z ethylhexyl) adipate, DEHA) F '] IJJF‘LFH ¥
DEHP Wy v (8 FrPoen o = BART T [ S0 Ag =2 (O B s = &
& Al DEHA F%‘#L DEHP ; AHE*/ VB o B PR Y] Wistar Fﬁ!,—rh
AE o Mapy gﬁ%ﬁ'az - DEHP(300 f% 750mg/kg bw/day)fy
DEHP(750mg/kg bw/day)= DEHA(400 mg/kg bw/day)ﬁ'?xiﬁﬁ IR
BV ANE R =AY 1T :\i%(:fﬁ}l%ﬂ}} L’{Té,%i' & ﬂiF'ﬂ?ﬁﬁiﬁ[ I
FY ¥ BE(anogential distance, AGD)I'] & =" & E{am—ﬁﬁiiﬁ“;” 7] b 0%
DT o gD 2 B B ] (ventral prostate) ~ 1
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T (m.levator anl)E"ﬂﬂF?ﬁ%ﬁ {7 (bulbocavernosus)#* E1 & FF T U5 -
A A R SR R SRR R ) P A Y S B R R
d o RRURIR)R g T S0 4 4 DEHP % DEHA & £
V»Efi GREE > 35 01" kL DEHP = DEHA [iUR# ( # « SRy > o f el

5% (antiandrogenic effect)™ 12 | W5 Z[ Y5p U pl1 = 78 (= %’?J@Tﬁf[
& % s o fi 2 ELR B DEHP % DEHA ﬁiﬁﬁﬁ@ I 7= a8 g
DEHP {7 2 4 B ) % 5 7 55 % & B Oy 3 -

(=)I] Hﬁﬁﬁﬁﬁ“ﬁ"l"?ﬁ ﬁ ’E’Tﬁ’fﬁﬁ%@?ﬁﬂ PR ES B
R pIPET (2-7¢ 3L %1 5[ (di(2-ethylhexyl) phthalate, DEHP) f* 34
w

AR - A PO 1 R AsL R A e AT 55 A7 74 1 (on-line
clean-up HPLC-method) [fTif ik pliz = PR~ (2-"¢ L1 3D)f
(di(2-ethylhexyl) phthalate, DEHP) = %1 = el (& BT » 4 {55 fj[ 1%
mono-(2-ethyl-5-carboxypentyl)phthalate (Scarboxy-MEPP),
mono-[2-(carboxymethyl)hexyl]phthalate (2carboxy-MMHP),
mono-(2-ethyl-5-hydroxyhexyl)phthalate (SOH-MEHP),
mono-(2-ethyl-5-oxohexyl)phthalate(50xo-MEHP) = mono- (2- ethylhexyl)
phthalate (MEHP) - iﬁﬂf[’*\ ol PR (T AR N B D T0%38 5 AL T YT
#* L8 DEHP » 4 PRAFi V[ by E81 Scarboxy-MEPP » 2 £ %
2carboxy -MMHP £~ 482 5 Al plRg & o = 1 (0 314 12 - 1150 i
I SCTeR i g G T N SIS LN
(restricted access material column, RAM)H] il pl 1 ﬁflf’ﬂ TEE TR A
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e AE (back-flush)%f F%J'J‘" 53 BEFTAE (betas] phenyhexyD) & o (] 5 2
H RS (ESDA f\[ ’ﬁ% IFTEE T I R EIR & Sk PO R A
B T EL(imit of detection, LOD)ES 0.25 2 g/L » FI— &5 550
YD EVE A Br(n=19) ] 1 Scarboxy-MEPP 3 7 3] = 0V pl 1 i Bt 85.5
wog/l > EUER FOBPIRE Dtk B :50H- MEHP 47.5 1 g/L >
50x0-MEHP 39.7 1 g/L » MEHP9.8 1 g/L I'} ® 2carboxy-MMHP #% 37 1
g/l o H A LA - N ﬁé:ﬁ‘g DEHP V¥ PR [*) f1 0 &1 2 ﬂi’?ﬁéﬁq%ﬁ
BB o R RIE AT b B g B B DEHP L (BT A

(P)F | BT Bkl F2 DEHP 2 5L [N A [~V %

B GRS REGUS P AR U I
Ur:DEHP - £5— ST (~ PRI () By N TR o 8
b8 DEHP S5 =5 puSy > 25 P72 R P e gl < o3 474k HIR
BRAAGS" CSTBL/6 2* Bt 1%DEHP Al 13 3 51 47§ iy - =5 1
&7 51 DEHP £ FL P9 -5 > g a-FLS =" DEHP #[AfI > 1
L= R e L R R VR Y i R S B o R R R e |
i HPT S RBS ~ Sed e)) 5e o Uy - DEHP {9 2 5 e ZEURS ]
i* F= FOE S 0 O e 5 e B e VY Y - )T RO R AL
PN BT ITRE =1 TR 7 N R P Tl e (S %’ﬁf?‘ﬂ Fl1EL P A pr el

R 1A i o O e B 5 0 EJEJ%J ° Vanin-1 > r%‘éﬁ%é'*’\“éﬁ%i
Bl %g 1.8 2.9 fold V%F%;ow%? 1.0% DEHP [ 3l | EJI?”I/
YRR [ B 5 P (OB BL P [ AR S B DEHP S5 (7 - (1.8 =
3.1 fold HL &V 0.2%% 1.0%.Y DEHP BT+ 11 8 HSDI | [#AU T -

“H
mm
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HSD3bS BELIfl i 4Es B B4 0.2% DEHP » 1.5-fold % P1 £ 24 1 bl

1.0% DEHP > 8.0-fold « F#y » AP E5[HI= DEHP o5y 3 e AE 1] 49
FATEF RN WA HSD3bS A9t - Wi YR SR g [ 1ET R cyp2BY
LA SRR SRS cypTBL B0 i pU IR o 9t RIS RL N
A0 2| K i s b B2 54 PO B2 - ALDH3,GST 6 2 % 1d2 » i _F s - 25 {9
AUBEGE 40 DEHP £~ RY2% & JES 5 W {E o) {5 (5 P o

(55 AV R A o PR I B SRR R
H@I{‘J}%ilﬁ\ SN FI:“TE[ ,;{ﬁﬂﬁj ik EIJE/\?F [ RN E[J [’%ge,,ljp[];l;fgﬁ
[ 2 SRl £ A0 (GHS) » 204 & a5 252 7 4 [~ P GHS e T
HEBp Y =Y

(= )ﬁ?}ﬁﬁﬂﬁ#ﬁ?%@f BDE-99: $f“E~" [RZEME 2 ) 1 v #1551
P

UM E\ﬂj el AT H - [ RV 2,27,4,47,5-pentabromodiphenyl
ether (PBDE-99) ﬂgj HR TR R P g T PRV R R I S B
B G192 K L PR(PBDES) JL— A8 AR N 5 A
P o 1 (PR I T A R o B S P S RIS T HOR S £
T e Rk 2 RIS % 9 7] WIB BRHC PBDE R <O IE A —
(PBDE-99) - ¥f D # ] (juvenile) Fl #EIE &4 11 7% ?f{ f7'%  (basal motor
activity levels) » 5y & I & JH (B2 « Wistar 2 B BBV 57 6 A5
S - LU (S E 'Fﬁfb 60 Y 300 %1 PBDE-99/ H‘E‘E‘;l SR

FREIY 36 M 71N B ESHE A R I e S LY 2 R

5L 7] SV St (S B BDE-99 7 bt ﬁﬁf%ﬁﬂﬂ%ml¥ﬁwﬁ

7

-
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SIS Eﬁ@?ﬂﬁ?df[ o R 5 B

(hyperactivity)f':%ETEHEJEF'*%;" E3 ’?‘}(spermatogenesis)iﬁ’?‘}*ﬁg' K fE AR a
j35a AN RV 7&’1354'“ ffo P&l (60 and 300 ug/kg bw) = * Jﬁgpfjﬁg:ﬁg

I}J ’ HI KA %FIHI SRS AT H R @R 6 P 29
l’f’ » = E Vi B b o PR E Td W?}%TEI*J?J %JJHEESJE" PBDE TilIé[“ H
e P SRR S ) R F'JI@F%H‘ TR R R R

[/}_:} [:[ J'LI]II'-‘\ o

(FHEEB * NPk E S 1 PBDESs, polychlorinated dibenzo-p-dioxins,
dibenzofurans '} % PCBs FViEE

sy Pk R L FEET lﬁﬂ Fj S REPs SopuE s 3k e ]
EE‘ JEY 17?5'“3'&;”’1@[1 (Polybromlnated diphenyl ethers ;PBDEs) » % &t
%
%

- Hﬁ'ﬁ P HY R /P*KF‘%( polychlorinated dibenzo-p-dioxin/furans ; PCDD/Fs)
MR % g f}ﬁi‘i (polychlorinated biphenyls : PCBs) = # -9E = i o7 i @
F’J [t 1y 3k 5 B (™ Rl (MWL) 2 2855 ¥ (n = 13)!) bﬂ[ =% MWIs fif

T pJLH(n—m) & T3k [t PBDEs ~ PCDD/Fs ') & PCBs AU g o S
T Pér el 5 Elﬁf H Tk 1y PBDEs (8.61 - 46.05 ng/g AR EF 5
15 19.33 ng/g qF| H; ["jﬁr 15.94 ng/g ﬁF[@’F) %ﬁlﬁ, jf{\f;[fﬂﬁi?lﬁf
(7.24 - 28.89 ng/g ARV 415 15.06 nglg A ¥ {17 B 14.34 ng/g
) - PCDD/Fs '] % PCB U™ 35 TEQ JE"% £ 20.11 pg/g TiTT, 7
f:—f%;g@mw%;ﬁﬂ(n 73 pglg AT I - e 5 (21.52 pele T
EF)e | op - PCDD/Fs 4 HAE% kL 7.40 ng/g %% )4 PBDEs [i¥
4.1 {f o FFRARLUY BDE 47 ' #ELH PBDEs A% | lJ}F"[?f‘E'(ﬁITJ
A8 r=0912) - iy PCB 153 |’ it %% PCBs ?F"i%@ﬂiﬁ[@ (r =
0.967) « #ER * k1 PBDEs 7% §L it H (% < MWIs [
e ’Qﬁl#?féﬁ?{i"‘lfﬁflléﬁﬁiF’?’Eﬁ £[fiY BDE 183 -
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()BT & 5% (* i PBDEs % 1%

R RISTAT) B I £ 2 uﬂij B 7 (™ K (municipal
solid waste incineration plant MSW) 3 pl1py PBDEs » I'J B E 1 2t Bl
R [l SR 4 T B (urban reference site © URS) [BEE i Pyt -
U ED IS 5 3 Bl 7L A (BFRs)- GRS 7 -0 a2
USSR b %JJES‘ PIFE S X 58 S HRE > J3 7 50 Frad
IR P P e (5 - R #7504 (gaseous phase) M A A
(particulate phase) PBDEs (BDE2S, -47, -66, -100, -154, -153, -183, -209) -
sdi i BDEA47 (TetraBDE) '} ¥ BDE209 (DecaBDE) Hir9[! fﬁ] Y PBDE ([
T BDE209)- ARp(ERY COCET T e SET T pu R AP AL
T 93 GUps FI3T Ge o PR TSR B s Uy PO AL 35
(BDE209)] = 7 MSW f93] :5# 4 » ¥ PBDE » BDE47 I') % BDE209 fi¥
Hik B g W kL 6.3, 2.1 I'J% 10.4 pgm-3  [] URS [ 1k Goied
RIEL 3.5 171 % 6.5 pgm-3 = AIEE 4 I GaAf W B Af) MSW 9
Y PBDE ']~ BDE47 ISEIH 1% ##¢ URS > {f BDE209 27| Al
IR e T BOR VAT MSW iy X PBDE, BDE47 I') »
BDE209 {5 "% # BE -, iy« 4 & — [l € B Rl = 5" MSW - BDE209
FI9t > 5410 PBDEs WL b= A0y o [ F= MSW BDE209 #* ff
TR P LT E URS o AN ] i 1 25 (PR i #47F |19 PBDEs 3R
= B P S e UL B R P R o iy [ T OH SR BDE209 R
fH I Ak ¥ BDE209 VR [ V38T B9 B [ 9 A Y -

(7 )FTIPBR P By TR R 28 '% Fpv ) & 5 5

%35{“?15% [ (Polybrominated diphenyl ethers : PBDEs) » kL~ FEHj 7k
[R5, B9 (brominated flame retardants » BFR) » B i E'Jf?ﬁ%giﬁﬁ{&
il WSROI F R IR B T E e SR
[t B8l % pUPPTAE BT PBDEs it * IR A M i T RSO R B RL
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e N LI PuZ/D [N Pl EIJfFF g pUe D pueel] o A
* A a\F,— PR RUF IV iR R j’“ﬁ‘iﬁ@?"{'ﬂ'ﬁ'}'ﬂﬁ”ﬁﬁ/ 73 fr’?ﬁﬁ
TE32 53 1 PBDE [ﬁJ?ﬁE%”’J@T(congeners) T ?ﬁ PBDE-47 (2,2" 4.4
-Tetrabromodiphenyl ether), PBDE-99 (2,2" ,4,4" ,5-Pentabromodiphenyl
ether), PBDE-100 (2,2" ,4,4" ,6-Pentabromodiphenyl ether), PBDE-153
(2,2" 4,4 5,5 -Hexabromodiphenyl ether), PBDE-154
(2,2" 44" 5,6 -Hexabromodiphenyl ether) UL o I'f B3 b3 2V (

Microwave-assisted extraction: MAE) spiked ‘iF[EJJ,%“E S H1AY PBDEs A Fﬁ'
GC - MS i B =2 AR 3 20 5 2V (Soxhlet Extraction + SE)
Pt s sk 60 70 % 130% Ve pI9 gt MAE  SE RS
W (R B ] 5 13%) « IR0 13C v PBDEs [l UTT it MAE
2RI P P T T A B 16 (R I T PO
THAZ A (W (75 PBDEs [l BT ?ﬁhﬁ%%@DE47tLgﬁymﬁ,
TR sy A PBDE-47 FH P @B PBDEs RIBGEE]
&P (bioaccumulates) 5] = i 53 MTAK HEET BT g 105
A9 PBDEs J5 % 9 PR popidk S F i Lo I -

(o)~ P ~ pupaR: B¢ fY PBDEs Z[FIH S 72

PBDEs kb~ 78 FIFS f ORIl o = 5 470 iRl % 8
(polychlorinated biphenyls 5 PCBs)~ £ » ¥ ©1 55 K5 2BUf /1 W £ g ¥
p;;’ﬂ’@? PR [ [l 3 = > T (sediments)! ] ™ FI R 1 (biota) '] PBDEs
VLR BT SE o (S0 (tetra-I) ¥ penta-) PBDEs 7 FORA T[] K
A 2 lﬁ SR IR (decar) T 7 7 AP T o PBDEs )
E PO (ER] S APIRUTUR VA A o IORR S W TR T
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BRI R P RSP - ) E’”E %ZHI FOTIR T 1
WA 2RI E R > SR PBDEs [0 A R E L - A sk
T T K‘T'?jﬁflﬁl&zu,fp' ’ ” R P E ] fn”E LR o VPR
FIVis 8 @y % 19 PBDES P O BRI RE -~ 8 5 Tk
L

(1O R 88 B G P pr s i B [ 2T 296 4 0 K i1 PBDEs f i &

FRG Pl T R R (Guiyw) {00 - B E O Pl e [
5 Hr(recycling facility) Fff2T -+ 88y '] 3 =0 3V (soxhlet extraction)
* Eﬁ'ﬁ GS/mass 535K FF 0 55 AT+ B YA P~ 4 PBDEs FUELE
HAHBU S 0.26-824 ngfg (IZED) = T RIS S A+ — 1B/t o
TR B2 R HI R 5 s > 53 A Bl PBDEs [l 53 &
W¥s o SRS 8V PBDEs [T EEE PR IANE fF
%% o

(= )T B2 ] s pLET 20050 Brf s b R UPIRR IR

FATI D Rl IR RLAE ) B R Eﬁ e ﬁﬁ%}l%ﬁﬂ 5 0 > Rk
%?ﬁb‘?ﬁ%jﬂ iz ‘%Tf"ﬁfleF' DPARLSR L ) g e S 3ﬁ MRV ST - &
| B 95T 4(GD4) ER 2T 17 S (PND 17) A7 10 g, AR
(equimolar) [V Bromkal 70-5DE §¥ 2,2" ,4,4" ,5-pentabrominated
diphenyl ether (BDE-99) H Aroclor 1254 Gf##]£! 0.80 mmol/kg Fﬁfj)

[ AR &L %‘ #wHT Aroclor » Bromkal PUEL» i M puspELE N E K
97 11 ~ (PNDll)“ 'fFHIF' PSR S piE B D > (N3 57 37 ~(PND37)

TR = S5~ BpEE - RN % - ﬁiﬁﬁ%ﬁiip [
B F’?Ejﬂﬁﬁﬁ%“” WELTE A =AY 11 N(PNDIL1) ') dE =37 18
“(PND18) » EROD i » %[ #= Aroclor [ UDP-GT g - LFE’FPI?JTL
TN = NI AR ijj\igiﬁ” PBDEs I'J » PCBs » [NEH:H
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(microsomal) Vgl = [=H]  (transformation) > ELF=[[ 55 P4pu—T & > £ HL
TUE Y 11N o SR BDE-99 SPRSPURIRLR T2 T L B |y
Bromkal T;'TI'F—L’?‘/F' lﬂkﬁﬁ'\fé‘%ru?ﬁ%zf_ (hypothyroxinemia) °

(4 = )% F1# P i 57 1106 $2 (deposition)f[1p¥ PBDEs, PBDD/Fs ') %
MoBPXDD/Fs

E‘ﬁmfﬂi‘ [ﬁfﬂT BT B3R5 Sk AxakEPIN e 4

53 M EL Y 25 5 fif(Polybrominated diphenyl ethers : PBDEs),
polybrominated dibenzo-p-dioxins/dibenzofurans (PBDD/Fs) '] &
monobromo-polychlorinated dibenzo—p—dioxins/dibenzofurans
(MoBPXDD/Fs) « %87 v (frflad N &= o E"ﬂ?ﬁ ik
Decabromodiphenyl ether : DIOBDE : BDE-209) F=E {4y [l 12 BT
TﬁlE' S BTDTPOSE B R P AT > 10BDE RLIESETS

i f\_ﬁ [ I SCpuptse A B o 4 H 9 {5 2 8512 (semivolatile organic
compounds) T & % Elfig?nﬁ' (gas phase) Z=Fr 4 (particulate-associated
phase) [H]fY 75 [l (partitioning) B Rl RLAE F{U}%iiﬁ[ﬂ—?' ¢@Ig{;§§?
e Y5 R R IR 35 F[fiﬂ T A 3 fF AT il (atmospheric particulate
phase fraction ; fP) [ Vﬁlﬁ I =} Eﬁ ARy PR E{J o
=gt > 7 T‘E'fﬁ]ﬁm[@ﬁ% 42~ > PBDFs ¥ MoBPXDFs 7 fP F* PCDFs FI
ﬁ.'J o [FeR TN [ ’—\ (#41'] % PCDD/Fs [y 7k B(vapor pressure)— 3
SV AL | F[fr’J MoBPXDD/Fs % PCDD/Fs [i037% [ I fll + 1
F%fﬂl’%?’:fiimﬁw TR P (BRI AR A lgﬂfaxéﬁfﬂﬁﬁﬂ~ﬁ‘l %
[ # fif k. MoBPXDD/Fs [ §¥ji./ —-PBDD/Fs [I}~"=" PBDEs [V
% [ CAE  05 RTT 5l PBDD/Fs % PBDEs il - it L
PBDEs % ZI5iei s UT pS RLULSE 405/ PBDEs 1T 5 19 -
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YD 5 PR BRI 1 R SR B
TIOR8
EUEZACE TR IR SIS LR i
- HS 20 BV (TS PIRTE (SR ey iR B
[F=
- BT 30 H oW [ S PORTE (R AR R P 4 BRI PR T
PTEE R
- PR /Hi#f:atﬁ 110 fF
- BEEE R T B R R (RO AP 18

4.1 F5H E (PR (R % 500m TR BT R
Bt

F WD RERE R IS (R R E D Temet PUREEIF &S
HEL 5 5 Y S S i m(FTIR)@?ﬁ%[ [ HAPSITE wﬁ”&*%’ﬁr.r[ % (portable
HAPSITE GC/MS)& /= 2 {* P38 (5 A BLL IR S 17 R I &I
(B0 PJHRLH D o i S BIRD e e

F e GE VB FT-IR kL Temet pJ [V GASMET Dx-4015 > ¥
ST AT PTRVIECE M FERY R PSSR E R ZE AT L o [H AL I A
ORISR A 3 5 PR R %“ﬁ”?’:ﬁﬁﬂ?}*fﬁ'ij’ff
EpuE i”\ ﬁ'[~|[a'ﬂf} EJ”’/ME%;«H TR AR R PR -
FU RS I SR PR IR B E S R R 0) T R
T [J%iﬁ'l”’ﬁﬂuﬂﬁx«ﬂ TORET O pURSAE o KA IR
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AR {5 53 AT R o GIUR R [l o (i’e}ﬁf‘a 4000~400
om’ ] ) PR IESR SEsH  RAR TTIRIED R S R ST A
i FE R E E PR BB R SR S TR A
AL P R R T B RV T R e R O B PILRLF R
g L e 12 Rttt N R e B T o R
FIOTEH S — BRE] 7 7 Tl ATk ok Ao g Eangillo Fl-am 9 A 58 T
Bh oo H @j'ﬁéiﬁi}ii%EW?*%%%?*FﬁFﬁ' UAEEERE (e YT T
P *E.gpﬂig*ﬁﬁ%‘ﬂgw“ﬂ PRSP B 2 35 B B F
BRI (<0, 1om- 1)1 2l 1 AU o R 0 4

_@L

(5T 2 IEVEER] - Dx-4015 & RT AT 33278 17 1 F @ [
A HwHﬁ%w?W}’@%%TE BiF S 4-1 B By B 3R
= £b FTIR §¥ Protable GC/MS f' 53 #+l (= F[?JEIJ/%EH » HE 8 HE .
FE SR I 5 (VOC) ~ A S g 1% 59 (SVOC) ~ ZHifi 3 1% % 1517
(NVOC) ~ ZEfl L [0 50 8 ~ S5 iRpES > H [[1=1F) 25 ATRL Temet
SISTPLE T AR ELER B pl g 2 AT T o AR

4_

IRy ) IHTIHIGE P A BT BRI B R
RIS M T3 AT R R R R R YRR R T AR
BIFEL B o poge B ARL [ HEL i ﬂ 1B @JQFF#IEIJL AN

S ) ot & ?ﬁﬁsj ,» Iy F‘h 2RUECNE @ﬁéf?‘*ﬁ(Stock solution) iy H 1]
RS [ETIRA  fA B AR E F RS 5 - ['I:E{ZJ?EW?T?TQ“?’J) 5
(6L 7 2937 (concentration level) » 7 iR AELEFEREIT ) FIE W ETH
i AFTSEF X el SR > T TR - ﬁ'%%a‘ﬁ'\‘l‘? e R - y=ax+b M
AL A ﬁ'%% FRE o it 2 ST A B0 A o S R A
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BRL T 5! AT ¢
r ffUESAT 0.995 B AE > B AR, B R PR (A B R0
HAH I 5 i -

VR R MBS ST AT B A (R O (R LMDL) 2 L
EE A [L(QDL) i iy X7y 4 =50 A &1 SLpy e (SRS B R VY Ef
LAY %‘ﬂrgug\f&@[ g f“ﬁﬁﬁ:ﬂlmﬁgﬂ?rﬁ Ve

L~ 7 e e & a’”&ﬁﬁqﬁ@ FIv 8 fif ’F?falﬁl TR P s > F] (5]
CARRTRE ) BT R U

2~ F A A B AUE [OR R0 TT Mo MDL V@ i - 1) <QDL
FAadi e

=9t 7 Jmmfgﬂ ﬁ% ’p”;’?ﬁﬁﬁ%ﬁﬁﬂ}kﬂ?’ 3810 W20
7 IS TR S (P 0% T

Pl RS R A R

AT GOMS Y T 85 R (M SR 1178 A
JHF I T G [ 71 P H RN R - g
(" Popv o3 AR o fore 2 plee = UE Y GC/MS =2 T 2 el e Ay o B
SR TPV R O A eUE R A 0 DR R O BV R
& P 56V FR T AT

I

FERGHE T (B RV EREST T ER RY 20 8 (ER Ar > 4
200 ST FRCRE AN o T S R T [ERISRY 20 FE [ AT 4 234
ARSI R E SR 117%
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R R | BORRET Wy &7 i 7t
IR | 45025 F1 | xx (30T O E IR A xx By | SRR
2 T | 4526 | xx 5 PH 0 LS L xx Ry PR %
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4 |fi%| 510 H xx B g 5 E LS LSV R R %
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6. % & DATA

1. fe i 4 5
& p 2 500ppm
CO: 1% 2 4 %8 )
i R
rHERE HELG

110k

6. % & i i%
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< T, F 4k & 7 >
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e
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4.1.1.2 #73° HAPSITE SARRATIT 1 B |1 Attt T
I~ B I 0 B A VAR T T B
R L 0 4.1.3 HAPSITE [ ISR — A s »
5 PG LR BRI F G S Y (S(BPFB) -l B

A P R R EOINER T B T A By e s A e
Ey JH%F[Z/D%& 4.1.4 5. 5 o
% 4.1.3 HAPSITE 2 FIEFE =Y &

o

B E A AR T IERIRE | i MS S
pERy | FBOR PR RS =L BAVR | 227 NEG Pump Bakingout

FIEIER S [P ‘ﬁ FAL gﬁlﬁ(BPFB) F ey 5 R A

Survey ~ Loop #5170 : FVRLL | (Porbe) = ] #2787

%E?Wr?%ﬁ |(Porbe)=® K # T | I [ [ SRS 20 £ 2T 3

HIf BRLEE( TIC<60 million counts) | X7 » S i1 £ 179 BT % -
L Concentrator f5 =V : ’ﬁ"g?ﬁ%ﬁ{ﬁfﬁﬁ UEFE
254 % = 3minTenax Conc cleanout ¥

#  (Max TIC<500,000)

HSS 54 - T FBURT [ S R

5l PR TATA R | R

i+ HSS *ET?&»L purge 7 (=2 5 & -

AR AR e RV R T AR R
RS |2 15 55 S EUR B S ARV | 45C 0 U & %P2 -
(I # 2 % F2 %)
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S B B AR R

% 4.1.4 HAPSITE ['|H £

Tune File Parameters and Calibration Report

Mass Width  Area Low% High% Diff(mmu) Peak% Status

50  0.92 116308 0.5 2.5 0 1.71 ok
55  0.89 216416 2 5.0 0 3.63 ok
69 0.90 709897 8 16.0 0 10.45 ok
93  0.89 1358557 15 25.0 0 20.00 ok
117 091 6792160 100 100.0 0 100.00 ok
167 0.95 4243703 50 70.0 0 62.48 ok
213 0.94 1094352 10 20.0 0 16.11 ok
246 0.84 1948963 15 40.0 0 28.69 ok
263 0.96 835304 5 15.0 0 12.30 ok
282 1.14 871727 5 15.0 0 12.83 ok
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$94050501-4 ND
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W94050502-1 ND
W94050502-2 ND
W94050502-3 ND
2y
_ W94050502-4 ND i
b2 " I8 4-2
$94050502-1 ND i
53 gk
$94050502-2 ND
$94050502-3 ND
$94050502-4 ND
W94051201-1 ND
%y
W94051201-2 ND i
D-3 gﬁ =& IL‘\’%&‘I o
| $94051201-1 ND F'Tﬂ 4-2
A LTRSS
$94051201-2 ND
W94051801-1 ND
o W94051801-2 ND it
3 AT fiF 8 4-2
$94051801-1 ND ,
73 ik
$94051801-2 ND
W94051802-1 ND
o W94051802-2 ND i
o M i 4
$94051802-1 ND iy
53 gk
$94051802-2 ND
W94051901-1 ND
W94051901-2 ND i
D-5 |~ PO IR I 54 4-2
$94051901-1 ND 7
53 ik
$94051901-2 ND
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SRR T LI e
W94051902-1 ND
%Y
. W94051902-2 ND i
be e i 68 4-2
S94051902-1 ND o
53 gk
$94051902-2 ND
W94052401-1 ND
%Y
| W94052401-2 ND i
S A I8 4-2
$94052401-1 ND
53 Tk
$94052401-2 ND
W94052402-1 ND
e 4L
B W94052402-2 ND i
A-6  |PTEES T OPTEL TR R Ui 46 4.2
$94052402-1 ND
PR TR
$94052402-2 ND
W94052701-1 ND
W94052701-2 ND
¥
137 = 8 7RI $94052701-1 ND =
cs [0 - ik
M $94052701-2 ND JiFos 4-2
: DR
$94052701-3 ND
$94052701-4 ND
W94060701-1 ND
W94060701-2 ND
%Y
. W94060701-3 ND i’
AT B R fF e 4
W94060701-4 ND Fif 8 4-2
53 Tk
$94060701-1 ND
$94060701-2 ND
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W94060702-01 ND
| 5940607021 ND i
AB RS BT Fit 48 42
$94060702-2 ND e
73 AT
5940519022 ND
W94060901-01 ND
o W94060901-02 ND i
B-1 =& I ik 4-2
W94060901-03 ND
o3 Tk
W94060901-04 ND
W94060902-01 ND
o
W94060902-02 ND i &%
B'2 E :3?“ I‘_‘é‘;‘[ '\ %4_2
F W94060902-03 ND ik
AR TR
W94060902-04 ND
W94092001-1 ND
- W94092001-2 ND i
< R i 42
$94092001-1 ND }
AR TR
$94092001-2 ND
W94092001-1 # 22.03(pg/L)
. W94092001-2 ND i
! h i 48 4-2
$94092001-1 ND i
73 AT
5940920012 ND
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W94092201-1 ND EJ‘%%‘
b-7 * 6 4-2
W94092201-2 ND YA
W94092704-1 ND
i 5 Y
o W94092704-2 ND f
Bl =& I 4k 4-2
W94092704-3 ND e
PO RRTRE
W94092704-4 ND
W94092702-1 ND
e 4L
W94092702-2 ND &%
E-2 =& |“‘§5‘[ o
F $94092702-1 ND i &4 4-2
73 AT
$94092702-2 £;:122(mg/ke)
W94092701-1 ND
44'_E¢, Flesn. g W94092701-2 ND f
E-3 |7 , = 4
) $94092701-1 ND e
POR TR
$94092701-2 ND
W94092703-1 ND
- W94092703-2 ND i’
B4 S I 38 4-2
$94092703-1 ND ,
AR LRRTRE
$94092703-2 ND
W94092901-1 ND
W94092901-2 ND i
D-9 e fif % 4-2
$94092901-1 ND ,
POR TR
$94092901-2 ND
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W94092902-1 ND
- %Y
[ Fﬁi W94092902-2 ND i
D-10 1,3-° = 4% o
5 $94092902-1 ND Iy 4
73 Fr 7 k
$94092902-2 ND
W94101301-1 ND
W94101301-2 ND i
A-9 P LR AL
$94101301-1 ND Iy 8 4-2
sk
$94101301-2 ND
W94101302-1 ND
y W94101302-2 ND i
A-10 S 8 4-2
f $94101302-1 ND Lk
o3k
$94101302-2 ND
W94102101-1 ND ey
C-8 R ORI BT &85 4-2
W94102101-2 ND PR
W94102102-1 ND
W94102102-2 ND F
C-10 g I £ 4-2
$94102102-1 ND )
73 Frh
$94102102-2 ND
W94102701-1 ND
%ﬁ*ﬁ;%‘
o W94102701-2 ND i
B-3 = %ﬁ I £ 4-2
$94102701-1 ND ,
o3k
$94102701-2 ND
W94102702-1 ND fiee
B-4 e i 884 4-2
W94102702-2 ND 5
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S94102801-1 ND E‘Tiﬁj@é
A-11 LY Iy 8 4-2
S94102801-2 ND 53 AT
W94102801-1 ND Eﬁaﬁj@é
A-12 Nk& fik s 4-2
W94102801-2 ND 55
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R T . o u e e L
VAT A T SRR e
PIELRLIGE F E B 14.0%
1,37 IR
$940123-1 |73 LAl
IR By
i e PR 5 4 R 5.6%
S $940123-2 |13+ M1 AL bif 5 4-2
1,2 ,3-= PIRELRLUS Bk 5T AT
S ’
UKL 5
5940123-3 4 4 El 35.85 mg/L
W940502-1 [BLE #']5 10.1 mg/L iz
C-41 2 S5 T I s105022 | B 9.9 el i g 4-2
W940502-2  [BELE T4 9.9 me/L j
R me 534
W940509-1 |ND
W940509-2  [ND
i & ¥
, W940509-3 [Tl 4% 10000 me/L I
F-Hi 3 PO : i 64 4-2
W940509-4 i3l 4% 10000 mg/L
AR iR
$940509-1 |[ND
$940509-2  [¥ifl 4 10000 me/L
W940519-1 |EIT|%  46.02 mg/L
W940519-2 |EIT|®  33.15 mg/L
W940519-3 |EIT|%  32.18 mg/L
W940519-4 |EI[%  30.12 mg/L =
D-1 4 BIT % -
W940519-5 |EIT|®  7.66 mg/L
$940519-1 |[ND
$940519-2  |[ND
$940519-3  |ND
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W940619-1 |54t 4% 10000 mg/L
W940619-2 |553f1 XH 10000 mg/L
W940619-3 |ND
W940619-4 |ND il
o 58 4-2
E-4i 5 w W940619-5 |53 4% 10000 mg/L F'T
73 P
W940619-6 |41 4% 10000 mg/L
W940619-7 |51 4 10000 mg/L
$940619-1 |54t 4% 10000 mg/L
$940619-2 |53t 4T 10000 mg/L
FIR f HE 152 %
R EE12.3 %
- =
WO40626-1 | i w Th 360 o
SR EE 9.2 %
FI o HE 15.0%
R EE12.0 %
WO40626-2 | s w T gr 3519
= PIE R 8.8%
FIR F EE 0 83%
R EE 6.7 %
- =
WO40626-3 |- pis 4 741 20,8 9% 3
Do 6 N SR T 5.0 % I
‘ iEE PR EE 82 % bif 4. 4-2
i HE 6.6 % 53 Tk
WO40626-4 | s TE 101 9
SOPIE R 4.9 %
pIs 4B 3.2 %
R TE 2.8 %
- =
$940626-1 | i 4 ofk gy %
SR R 21 %
pIs +HE 2.9 %
R LE 2.7 %
- =
$940626-2 | w4 Lkl g6 %
SRR ER 1.9%
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W940708-1 ND e
D-Ht 7 P bt 4 4-2
W940708-2 ND S5
g PIE 409 (mg/L)
W940825-1 ¢H 0.3 (mg/L)
g el = PIELE 3.2 (mg/L) %éﬁ:%
AT 8 o F B IR 406 (mg/L) e A
W940825-2 eR 0.3 (mg/L) fiFss 4-2
g Rl = PIELR 301 (mg/L)| S5 A
W940825-3 |4 EE PIH 87%
L I - I‘» :%
s s iy | WO40901-1 [ LE R 6K 0.59(mg/L) i
B-Hi 9 . = E“ [ &84 4-2
E P S =1
f W940901-2 ND 5
L E = J"Lf:gl
W941019-1 |4 EE FI% 0.15(mg/L) fi J
C-Hi 10 Fris P &84 4-2
W941019-2 |4 EE PI% 0.22(mg/L) PEr
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