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The EPA/NKFUST Southern Center for Emergency Response of Toxic Substance
(ENSERTYS) project has performed more than 60 cases of on scene emergency response
services since its setup three years ago.

The Center have setup a laboratory of environmental analysis of toxic incident to provide
prompt sampling and analysis of polluted water and soil. The laboratory will also benefit the
rapid analysis of unknown pollutants. The annual work on sampling and analysis of toxic
chemical operating facilities and incident sites will also be continued.

Accidenta release is the most common type of toxic chemical incident. Release without
afireisalso not in the work scope of the fire brigade and have the most significant impact on
the environment. Thus, it is the one of the major responsibility of the EPA yet in the past it has
been largely ignored. One of this year’s primary objective is to setup a complete release
control system, including pipeline leak stoppers, cylinder leaking control vessel, 200 L drum
leaking control overpack, tank truck leaking control pad, potable liquid removal pump, etc.
These equipment will also be used in the annual drillsin each county for practice.

The other work of the center includes a digital recording system to monitoring all news
media, an automatic fax back system to deliver necessary information through the fax. The
Center has help local EPA officers in performing no-warning response testing, onsite visiting



and training of toxic facilities. The Center also published three issues of “Short
Communication”, held two training courses for the joint response teams, two training courses
for local EPA, fire protection bureaus and military units, and one incident analysis
conference.
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Abstract

This project contract initiated at January 20" 2004 and has completed the
following work:

In toxic chemical release control, a toxic chemical release control system has
been setup and 10 drills were held in different counties, ensuring the local EPA office
and relevant staffs fully aware of the function of the system.

A dispersion model incorporating fire and explosion models was developed and
consequence modeling was performed for 40 toxic facilities.

The center has setup a media new monitoring system and will continue to

monitoring and recording incident news.

The Center also completed the setup of a closed-cell FTIR system for online air
monitoring and performed background monitoring of 30 facilities operating with toxic
substances, each with twenty measurements and total of six hundred measurement and
spectra.



The Center also setup a laboratory of environmental analysis of toxic incident to
provide prompt sampling and analysis of polluted water and soil. The laboratory also
has built up of anaytical methods for 96 toxic substances and performed the analyses
of environmental background for 50 toxic facilities each with 5 set of environmental
background data.

In the information system for toxic substance, the Center has built a search and
automatic fax transmission system for toxic substances database. The response
resources from atotal of 1000 facilities operating with toxic substances were collected
and built into aresource list. The response information for listed No 1 to No 54 toxic
substances was also updated and error-corrected.

Training materials for level-one responders were updated by specidists in the
emergency response. The standard operating procedures for disaster cleanup for EPA
officers, fire fighters, on-scene coordinators were devel oped.

The Center has help loca EPA officers in performing no-warning response
testing. A total of 32 testing were done. The Center also helped local countiesin drills
of toxic substance incidents. A total of 11 drills has been done this year. Both work
outperform the required work.

The Center has published three issues of “Short Communication” in May,
August, and November, respectively. Each issue printed 1500 copies. The Center also
held two training courses for joint response team, two courses for local EPA, fire
protection bureaus and military units. In November 19 and 20, the Center held a joint
symposium on toxic incident investigation. The symposium focused on the causes and
prevention of incidents occurring in the responsible area of the Center. These training
work al completed on schedule.

The Center has completed 42 onsite visiting and training of toxic facilities.
Aloha dispersion model is also used to assess the potential impact of toxic substance
releases.

The Center also collected national and international cases of toxic substance
incidents. 10 national and international incidents were collected and analyzed.
Chemical weapon information from WWI, WWII, and terrorist attacks were also
collected. Other international information on environmental hormone and chemical
regulatory were also collected. Mgor information source: www.nchi.nlm.nih.gov.
Articlesin the international journals were also collected.



To date, the EPA/NKFUST Southern Center for Emergency Response of Toxic
Substance (ENSERTS) project has provided 20 cases of onsite emergency response
services, 13 cases of non-emergency services, 101 media monitoring cases.

In summary, the annual work for ENSERTS has completed al on schedule. In
the future, the Center will strive to improve the strength of emergency response, in
particular in the release control and containment, in order to help more effectively the
governmental agencies in the emergency response of toxic substances incidents.
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(Fingas, M., The Handbook of Hazardous Materials Spills Technology,
McGraw-Hill, 2000)
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A. and J. F. Louvar,

1990
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Q, =TrAC, ZEEE + gth (1)
| &r 2

r (kg/m®)
A (m?)
Pg (Pa gauge)
Co (=0.61)
g (=9.8 m/s?)
h - (m)
(1)
Q, = rAco\/zaegcpg +ghe2- rgG A", 2
r g A
h? (m)
t (s)
(2)
Q. =rAC, \/za@crpg " ghf% 3)

3.1.2
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DP | ops 21LU7 W

r d &
DP (Pa)
Dz (m)
d (m)
f
L (m)
W (shaft work)(J)
& (kg/s)
f Re
f :1—6 if Re<2000
Re
e e 10°6°U
f =0.0013758+ 2200005 + =2 g if Re>2000
e £ Res g
3.1.3
(flashing)
f =1- exp[Cp(T, - T,)/DH ]
fv -)

Cp (JIkg K)

(4)

(5a)

(5b)

(6)
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CH
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(K)
(K)
(J/kg)

(<10 cm)
(1) (3)

Q. = AC,./2r ,(P- P¥)

(Pa)

_DHA | 1
Vi CpT

9

Qn

(m®/kg)

10 cm

(7)

(8)

(9)



)
(Pa)
Po (Pa)
R (=8.314 J/kg-mol K)

(Qm )choked = c:0 APO \/g gg + 1; RT

Poge 82 0"
R gg +1g
3.1.5
MKAP =t
Q,=
RTL
K (m/s)
P (Pa)

(10)

(11)

(12)
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K =Kog

(=18)

L1/3
aM

Q -0

M

(=0.0083 m/s)

(13)



Pasquill-Gifford
Pasquill-Gifford

°
°
3.2.1
X
X=ut
’ € 12y 6
<C>(X, y,zt)= B )QO expé = sl: u
p S8 ySz 8 yﬂH (14)
} € 1a-H U € 1ow+H o %
[ expé = T U+ expé = =0
i B 28 S, g @ S. o
Q. (kg)
t
X, Y, Z (m)
<C>(x Y, zt) t X, Y,z (kg/m®)
H: (m)
u (m/s)
Sx, Sy, Sz X, Y, Z (m)
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(A,B) s,=s,=0.14x"? s, =053x"" (15a)
(C,D) s, =s,=0.06x"*, s, =0.15x"" (15b)
(E.F) s, =s,=0.024x>*, s, =0.05x"" (15c)

3.2.2

€ 1@y 6
(C)x y.2t) = expé % -
S,S U & 28,5 (16)
1 € 1g-H ol € lay+H o ¥
1 &Xpe 5 = U+ expe o 5
i & >: of 8 Sz ﬂ%
Qm (kals)
Sx; Sy, Sz X, Y, Z (m)
A s,=s,=0493x**; 100<x<300, s, =0.87x";
300<x<3000, logs , =-1.67+0.902log x +0.181(log x)* (172a)

B s,=s,=0337x"*; 100<x<500, s, =0.135x"%;

500<x<20000, logs , =-1.25+1.09log x +0.0018(log x)’ (17b)
C s,=s,=0195x""; 100<x<10° s, =0.112x**" (17c)

D s,=s,=0.128x""; 100<x<500, s, =0.093x"*;

-32-



500<x<10°, logs , =- 1.22+1.08log x- 0.061(log x)* (17d)

E s,=s,=0.091x""; 100<x<500, s, =0.082x"%;

500<x<10°, logs , =-1.19+1.04log x- 0.07(log x)’ (17e)

F s,=s,=0067x""; 100<x<500,; s, =0.057x>°

500<x<10°, logs , =-1.91+1.37logx- 0.119(log x)* (17f)

3.2.3

Turner/Pasquill-Gifford
1995 6

3.1

MmO T >
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3.2 Pasquill

3.2

(m/s) = 5/10 — 4/10
<2 A | B | B N N
2-3 B B C E F
35 B | c | C D E
5-6 c | b | D D D
~6 c | b | b D D

3.3

3.3.1

(1)



(2)
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3.1

. Dispersion v1.0

TEFEH

mEE ] we |
% g <] e O

¢ & ka):
PESEK fm f;g;%m?}

ERRRRE (ko /om2): 1 R [cm]:'j_—'

BRI m] |-

=00k [or e

FRGET e SHERpRRE (]
[EFE (m/s): 12 Rl
=)
STPIERE: JfERE

R (ka/m3): 885.000
BUFOFmE(Pa) 1.257410™4

stEHeE

PEFHRT

B

Ethyl Benzene [Z.3, 00100-41-4]
Styrene 24, 00100-42-5)
p-disthyl benzene Et = 2.3, 105-05-5)
Toluene (A, 108-88-3)
Hydrogen [E3R.. 1333-74-0)
Ethwlene [Z4, 74-85-1)
Yirgl Chioride [FR.Z4% . 75-01-4)
1.3Butadiene [1.37T 24, 106-95-0)

Chlorine [&,, 7782-60-5]

Acmylonitrile [FIHERRE, 107-131)

Methyl isobutyl ketone (FREH TER. 108-10-1)

iz ek {8

3.3.2
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3.2

|1.3-Butadiene [1.3-T Z#4. 106-93-0] b
| Chlorine [&,. 7782-50-5]

| Acolonitile [FIEREE . 107-13-1)

| Methyl isobutyl ketone [FREE8 TEA. 108-10-1)

|Ethylene oxide BRS,ZJ%, 75-21-8)

| Butyl acrylate [FIIHRES TEE. 141-32.2)

y| Chioride [@,Zﬁﬁ 75-01-4) w7

EHHE
TERN | wemnnsE | et | menaEe | peegs |

ﬁi%ﬁﬁ
¢K%ﬁw
CASHE: J
TLY[rnadm3]: J|:|
TEEEEE R (Kg/m3); o
EREEE R (0/ems) |p

HFE: |n
L
=
DISPERSE
TNT TNO
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3.3
(kg/m?s) (kW) (m) (m) (s (KW/m?)

Al 1984 ton 243.198®. 559266298200
A2 250 kg 0.07/9439. 62®B. 55
A3 200 L 0.07/9363.320. 5
A4 160 |t oOn. 07/9 30750 4.6
A5 50 tlomM.07/9 2099020. 616 25000
A6 40 tlom. 075 2370/021.849 20000
A7 250 |[LO.06|7420.03.173 250
A8 1300| t®nN08/51884p%68. 92 650000
A9 1600| ton 12241602 5. [486. 73233996880 0000
A1lQ 44 tlom.07|52499/022. 414 22000
Al1l 1200| K. 07/42149062. 741 600000
Al 2 50 gl 0.07/9523. 184 524 189
Al 3 2000| t®.n06|72222001L1. P
Al 3750| ton 300.|4BF. 43A825.|1@Z5000
A15 2800 ton 0.07/524930012
A16 1000 KL 0.07/91050008. 5
Al7 5000 KL 0.06/737080M0/ 15
A18 690 ton 0.07/9 8175/0 7.5
A19 500 ton 155.(4%3%. §832582250600
A20 20 ton 54, 2/6145. 03A9.0B®0PO




33 ()
kgns) | kW) | (m) | (m) (9 | (kwm?)

A2l 400 m3 144 .\527. 27156 9 . 55®0 0
A22 2333 ton 257 .1263. 6224708188
A23 150 ton 0.071454850 4. 8

A24 530ton 0.07161015006. 5

A25 250 L 0067, 493. 5403. 5

A26 200 m3 0.087420.1020. 5

A27 3000 ton 279.(348. 631723 . ABMV 0
A28 500 ton 0.07196140/0 6.5

A29 65 ton 0.071521200 3.5

A30 9.5ton 0.076589 1.9

A3l 9.6 ton 0.1 4584 1.6

A32 5200 ton 334 .|3585 126. |60
A33 1000 m3 195.1048. 2284166.0D0%
A34 560 m3 0.0782320 7

A35 3560 ton 0.0744339p013.

A36 300 ton 131./5%463 167. 416800
A37 1900 ton 0.072209p0011

A38 5000 ton 0.07647080014

A39 1000 ton 0.0761537P008

A40 600 ton 0.0879450/0 7.5

00
500

000

000
DO

00
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5.1

FTIR

FTIR
FTIR
FTIR
FTIR
Gasmet FTIR
QA/QC

FT-IR

FT-IR

FT-IR

FTIR
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5.1.1

FTIR

FTIR 145

5.1



FTIR

5.1 FTIR
v
v
‘, l
v
v
v v
2

A 4
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(1)

30

CALCMET Hardware
Status
interferogram center  interferogram peak height

interferogram peak height

(2)

lppm
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(3)
CALCMET RS232

(4)

FTIR

FTIR
VOC

(5)
FTIR
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FTIR

(6)

(1)
(2)
(3)

-52-
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5.1

FTIR

%

hPa

L/min

m/s

1.07L

A92110101-01

A92110101-02

A92110101-03| A92110101-04

A92110101-05

A92110101-06

A92110101-07

A92110101-08| A92110101-09

A92110101-10
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A92110101-01

92 92

1101 11 1

01

-01

(7)

5.2

FT-IR

VOC

20

16

320



FTIR

5.2.1
30
30 22 5.2
FTI R
100%
5.2
1 A-2 4 12 16 A-10 5 3
2 A-3 4 20 17 A-11 5 10
3 C-4 4 22 18 A-1 2 5 10
4 C-6 4 23 19 A-1 3 5 10
5 A-4 4 26 20 B-1 5 11
6 A-5 4 26 21 D-10 |10 20
7 C-7 4 29 22 D-11 |10 20
8 C-8 4 29 23 A-1 8 11 5
9 D-4 4 30 24 A-19 11 5
10 A-8 5 3 25 A-2 0 11 5
11 A-9 5 3 26 A-21 11 5
12 D-1 4 1 27 D-7 5 28
13 C-2 4 2 28 F-6 6 2
14 D-2 4 9 29 F-7 8 15
15 C-9 5 21 30 F-8 10 14
10
2 20 5

20

-55-
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20

30 617
5.3
FTIR ( )
5.3
A-2 ppm
A93041201|{A93041201{A93041201|{A93041201|A93041201
-01 -02 -03 -04 -05
CO, 1074 485 405 454 534
CoHy4 22.1 24.3 16.8 26.2 26.9
CoHs 10.6 10.6 11.3 14.8 13.9
A93041201|{A93041201{A93041201|{A93041201|A93041201
-06 -07 -08 -09 -10
CO, 756 762 780 585 590
CoHy4 25.5 25.4 25.8 26.5 25.5
CoHs 13.5 14.3 13.6 15.3 15.3

-56-




FTIR

5.3 ()
A-3 ppm
A93042001|A93042001|A93042001|A93042001 |A93042001
-01 -02 -03 -04 -05
CO, 618 637 672 539 923
CoHy4 18.5 21.1 21.7 27.6 21.6
CsHs 2.75 3.1 2.2 2.9 5.6
CsH10 20.1 21.7 22.2 22.4 21.7
A93042001
-06
CO, 763
CoHy4 21.2
CsHs 1.4
CsH10 85.6
5.3 ()
C-4 ppm
A93042201|A93042201[A93042201|A93042201|A93042201
-01 -02 -03 -04 -05
CO, 528 516 678 729 776
NO 1.3 1.4 1.7 1.6 1.8
CoHy4 18.2 18.8 19.8 19.7 20.7
CsHs 14.6 7.8 12.5 6.9 11.1
CoH, 6.3 6.3 6.4 7.5 7.6
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5.3

()

C-6 ppm
A93042301[({A93042301|A93042301|(A93042301|A 93042301
-01 -02 -03 -04 -05
CO, 548 418 490 525 463
CoH4 10.6 15.5 15.8 15.8 16.3
CsHg 12.5 11.2 6.1 15.9 5.8
A93042301{A93042301|A93042301(A93042301|A93042301
-06 -07 -08 -09 -10
CO, 548 463 525 510 490
CoH4 15.1 14.8 16.3 16.2 16.0
CsHg 5.8 15.3 23.1 6.1 7.5
5.3 ()
A-4 ppm
A93042601[A93042601|A93042601|(A93042601|A 93042601
-01 -02 -03 -04 -05
CO, 441 443 738 512 643
NO 0.5 0.5 1.2 2.4 1.2
A93042601[A93042601|A93042601|A93042601|A 93042601
-06 -07 -08 -09 -10
CO, 495 654 534 428 558
NO 1.0 1.1 1.8 1.9 1.7
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5.3

()

FTIR

A-5 ppm
A93042602|A93042602| A93042602|A93042602|A93042602
-01 -02 -03 -04 -05
CO, 479 492 460 450 488
NO 2.9 2.3 3.1 1.6 1.5
5.3 ()
C-7 ppm
A93042901|A93042901|A93042901|A93042901|A93042901
-01 -02 -03 -04 -05
CO, 403 486 546 545 499
5.3 ()
C-8 ppm
A93042902|A93042902| A93042902 | A93042902 A 93042902

-01 -02 -03 -04 -05

CO, 471 491 466 445 421

C4H 10 13.1 8.5 15.2 12.6 12.5
C,H4 13.3 13.3 13.5 13.3 13.3

A93042902|A93042902| A93042902 | A93042902|A93042902

-06 -07 -08 -09 -10

CO, 456 495 481 506 456
C4H 10 14.9 14.5 14.8 15.7 14.0
C,H4 13.1 13.1 13.1 13.5 13.4
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5.3 ()

D-4 ppm
A93043001{A93043001|A93043001(A93043001|A 93043001
-01 -02 -03 -04 -05
CO, 417 395 409 401 405
NO 1.2 0.96 0.9 0.84 0.7
CsHg 12.7 15.3 17.3 16 17.2
A93043001{A93043001|A93043001(A93043001|A 93043001
-06 -07 -08 -09 -10
CO, 368 359 389 384 396
NO 0.51 0.65 0.58 0.5 0.73
CsHg 16.2 8.9 13.8 15.2 9.3
5.3 ()
A-8 ppm
A 93050301 {A93050301|A93050301(A93050301|A 93050301
-01 -02 -03 -04 -05
CO, 419 479 422 402 454

A93050301|A93050301 [A93050301 | A93050301

A93050301
-06 -07 -08 -09 -10
CO, 370 433 439 384 374
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FTIR

5.3 ()
A-9 ppm
A 93050303
-01
CO, 402
5.3 ()
A-10 ppm
A 93050302 |A93050302|A93050302 | A93050302
-01 -02 -03 -04
CO, 389 385 472 419
5.3 ()
A-11 ppm
A93051001{A93051001|A93051001|A93051001|A93051001
-01 -02 -03 -04 -05
CO, 526 463 443 432 517
A93051001{A93051001|A93051001|A93051001|A93051001
-06 -07 -08 -09 -10
CO, 469 474 465 445 486
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93

5.3

()

A-12 ppm
A93051002|A93051002|A93051002|A93051002 | A93051002
-01 -02 -03 -04 -05
CO, 563 484 470 535 465
CsH10 11.1 10.7 8.8 10.5 8.6
CoHy4 10.8 11.2 11.0 12.1 10.8
A93051002|A93051002|A93051002|A93051002 | A93051002
-06 -07 -08 -09 -10
CO, 1057 489 461 591 516
CsH10 11.3 10.2 11.2 9.0 11.1
CoHy4 8.8 10.1 11.5 11.3 11.8
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FTIR

5.3 ()
A-13 ppm
A93051002|A93051002|A93051002|A93051002 | A93051002
-01 -02 -03 -04 -05
CO; 517 473 477 492 472
NO 3.9 3.7 3.5 3.5 3.3
CaoH4 11.8 12.0 11.2 10 11.3
CsH1o 11.4 8.3 10.3 7.3 9.6
A93051002|A93051002|A93051002|A93051002 | A93051002
-06 -07 -08 -09 -10
CO, 498 477 568 790 565
NO 3.3 3.5 3.7 4.4 3.8
CoH4 11.0 10.9 10.8 9.4 7.5
CsH1o 11.4 10.1 8.2 10.1 8
B-1 ppm
A93051101|A93051101
-01 -02
CO, 545 594
CsHs 8.1 7.8
CsH1o 12.7 13.5
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5.3

(

)

D-10 ppm
A93102001 |A93102001|A93102001|A 93102001 |A93102001
-01 -02 -03 -04 -05
CO, 348 463 478 490 482
NO 3.5 3.2 3.8 3.9 3.5
CzH4 11.2 11.0 11.1 10.5 11.5
CaH1o 11.0 8.5 10.2 7.8 9.3
A93102001 |A93102001|A93102001|A 93102001 |A93102001
-06 -07 -08 -09 -10
CO, 494 468 535 670 500
NO 3.1 3.2 3.4 5.1 3.2
C2H4 10.5 10.2 10.5 9.3 7.4
CaH1o 11.1 10.3 8.9 10.2 8.7
5.3 ()
D-11 ppm
A93102001 |A93102001|A93102001|A93102001 |A93102001
-01 -02 -03 -04 -05
CO, 478 470 467 482 479
NO 2.6 2.9 3.1 3.2 3.5
CzH4 11.2 12.1 12.2 13 11.3
A93102001 |A93102001|A93102001|A93102001 |A93102001
-06 -07 -08 -09 -10
CO, 488 487 468 470 465
NO 3.1 3.7 3.8 4.3 4.8
CzH4 12.0 11.9 10.6 10.4 9.5




FTIR

5.3 ()
A-18 ppm
A93110501
-01
CO, 607
CsHs 0.69
5.3 ()
D-19 ppm
A93110502
-01
CO, 548
NO; 1.2
5.3 ()
D-20 ppm
A93110503
-01
CO, 516
NO; 1.2
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5.3 ()
D-21 ppm
A93110504
-01
CO; 490
NO; 0.87
5.3 ()
D-1 ppm
18 39 18 50 18 59 19 09 19 19
CO; 488 467 458 458 505
NO 0 0.07 0.2 0.52 0.81
NO; 1.3 1.2 1.2 1.1 1.5
CHy4 1.6 1.5 1.5 1.5 1.5
Ethane 3.9 7.3 4.4 6.7 6.8
Propane 0.46 0.16 0.19 0.37 0.1
1,3-Butadiene 0.98 0.93 0.92 1.1 1.2
Benzene 0.22 0.17 0.06 0 0
Tolueene 0.92 2.1 0.6 0.81 0.13
Styrene 0.96 0.91 0.98 0.95 1.1
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FTIR

5.3 ()
C-2 ppm
14:10~14:40|14: 40~15:10|15: 10~15:40|15: 40~16: 10
(VEM) N.D. N.D. N.D. N.D.
16:10~16:40|16:40~17:10|17: 10~17:40|17: 40~17:50
D. N.D. D. D.
(VEM) N.D N.D N.D
5.3 ()
D-2 ppm
17:305~17:3 17:35~17:40|17:40~17: 45|17:45~17:50
(DCM) N.D. N.D. N.D. N.D.
5.3 ()
C-9 ppm
09:16(;09:3 09:31~09: 40 | 09:41~09: 50
Co, 468 533 494
coO 13.4 34.7 21.9
(DCM)|  N.D. N.D. N.D.
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5.3

()

D-7 ppm
18:20~18:30|18:33~18:44|{18:51~19:05| 19:25~19:30
CO, 372 394 387 410
C4H 10 17.8 19.7 24.5 15.0
C/H1s 4.8 4.9 4.5 268
CsH1s 16 17.5 64 14.5
CoHog 5.1 11.1 30 6.3
CioH22 15.6 18.6 72 12.5
5.3 ()
A-22 ppm
04:14~04:24(04:25~04:34|04:35~04:44(04:47~04:56|04:57~05: 06
CO, 413 423 510 527 1371
CO 0 0 2.7 17.9 40.8
CHa4 2.5 2.7 3.0 2.7 2.3
CyHs 0.75 15.2 20.8 164 312
CsH1s 0.76 0 31.2 31.8 27.7
05:07~05:16|05:17~05:26|05:27~05:36|05:37~05:48
CO2 1369 2761 2800 2963
CO 49.0 59 63 66
CH4 2.0 1.9 1.6 1.8
C2H6 421 446 453 504
C8H18 56 53 56 81
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FTIR

5.3 ()
C-15 ppm
23:08~23:17 23:18;23:2 23:28~23:37 |23:38~23:47 23:488~23:5
co, 430 412 426 471 1498
co 11 N.D. N.D. N.D. N.D.
CHa N.D. N.D. N.D. N.D. N.D.
CoHe N.D. N.D. N.D. N.D. N.D.
CaHe N.D. N.D. N.D. N.D. N.D.
CaH1o N.D. N.D. N.D. N.D. N.D.
5.3 ()
C-16 ppm

17:02~17:04 |17:05~17:07 (17:08~17:11|17:12~17:15|17:16~17:19

CO2 530 612 694 576 598

NO; N.D. N.D. N.D. N.D. N.D.
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5.3

FTIR
Dx-4015 Dx-4015
FTIR

NVOC

35

FTIR
VOC

NVOC
5.3.1

Gasmet FTIR
5.3.2

13 100%

-70-

Temet GASMET
332
85 VOC SVOC
50 Temet
SvOoC
13
54



FTIR

5.4

1 6 0

2 70 1, 2, 4
3 72

4 76 1,1, 2,
5 77 1, 2

6 81

7 8 6

8 93 1, 4

9 98

10 101

11 105 ?

12 106

13 107
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6.1

15

-73-



93
6.2

-74 -






93
6.3.1

6.3.2
(1)
(2)
(3)
6.3.3

6.1

(Judgmental sampling)

6.1(

6.2(

(M)

200

1+1

pH<2(

-76-




0.45mMm
pH<2)
(1+1)
500 14
300 4 14
,40ml
14
25mg : (
40 ml;2 , 2 1:1
pH<2 1
4
14
. (
250ml;2 4
6.2
(9)
100 () 180
(Ag) 100 () 180
(Hg) 100 () 4 28
14
125;2 4
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14
250 4
(
6.3.4.
6.2
6.2

[
.
[1.

(1) -W-n ;

w n n
(2) -S-n ;
S n
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V.

VI.

6.3.5.

6.3.6

6.3
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6.3

6.3.7

6.3

-80-

6.4



6.3

O 0O o0o6o0o6o0ga0n0a0ngao o

O 0O o0o6o0o6o0ga0n0a0ngao o

(GPS)
)

-81-



93

6.4

00000000000 OOaO O

i o o [

0.45um

-82-



6.3.8

6.4

(NIEA W101.51A)

pH

pH

2L

pH<2

pH
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(1)

(2)

(1)
(2)
(3)
(4)

VOC

VOC

VOC

pH

AN AN AN AN AN N/

SN N N N N N NS



6.4

pH

-85-



6.5

I pH meter Model ?
pH
1. 5.NaOH topH 12 9. 0.45um
2.H2SO4topH 2 6.Na2S203 10% HNO3 pH 2
3.HNO3topH 2 7. 25mg

4HCltopH 2 8. 10.




6.3.9
-NIEA S102.60B
-NIEA S103.60C

( Nonaquypdawsse | i quNAIPL)

(DenNsAePL DNAPL)
(Light NARINAPL)
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10 15

6.6

6.5

-88 -




6.6

1.
2.H2SOstopH 2
3.HNOstopH 2
4HCltopH 2

5.NaOH topH 12
6.Na25203 10%
7. 30mg
8.

9. 0.45um
HNO3spH 2

10.

-89-
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6.3.10
(1) Field Blank
(2) Equipment Blank
(3) Trip Blank
?
6.3.11

-90-



6.6

-01-



6.6




6.4

6.4.1

118

SOP

7-1-1

7-1-2

7-1-3

7-2-1

7-2-2

7-2-3

7-2-4

/IDAD

7-2-5

1-3

7-2-6

/IDAD

7-2-7

/IDAD

7-2-8

/IDAD

7-2-9

7-2-10

4 4

/IDAD

7-2-11

-03-
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7-2-12

7-2-13

7-2-14

7-2-15

7-2-23

7-2-16

7-2-17

7-2-18

7-2-19

7-2-20

7-2-21

7-2-22

6.4.2

©o N Ok WE

SOP




6.4.2.1

0 0.9999g =+0.2mg
1 9.9999g =+0.2mg
10 150g +0.5mg

0 9.99g 0.01g
10 99.99g +0.05¢
100 300g +0.1g

pH

-05-
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0.0IN KCI

0.01IN KCI
4
5
4+1
6
7 RO
RO
RO
RO
18.0MQ -cm 25
8

TUNING
(M/Z)

-06-



10

11

)

DAD

10%

-97-
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6.4.2.2

6.7

SHIMADZU
3160

Agilent
GC6890

Agilent
LC-DAD/MS

Agilent
ICP-MS

Precisa 125A

ARNO

METTLER
E2

pH

SUNTEX
SP-701

DURAN

10%

-08 -




FORTUNA 10%
DURAN 10%
6.4.3
6.7

|

L

— ¢ fe— (e fe— [ fe

sample

A 4

Digestion

¢ )

A 4

Sample

preparation

+

v

Instrumental

Determination

Data

Processing

Preconcentra
tion
Separtion
Enrichment

( )
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6.4.4

6.4.5

6.4.5.1

-100 -



6.4.5.2

106(M) 103(K) 10-1(d) 10-2(C)
10-3(m) 10-6(m)
ppm(10-6) mg/L( mg/mL)  ppb(10-9) mg/L
ppm  mg/kg  ppb  ng/kg

0.5 mg/L
500 ny/L 10,000 mg/L 1%
2
(Error)
(Uncertainty)
“ %
(Significant figures)

10.15¢g

-101-
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10.1521g
[13 O"
0.01015kg “Q"
“1015”
10.150g “ Q"
1.015x104
1.0150x104
3
(Rounding off)
1
1
5
1

6.4.5.3

-102 -

“ 1"

10150



6.4.5.4

6.4.5.5

10 QC sample
11

12

-103 -
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-104 -

6.8
|
|

!

I

|

QC




6.4.6

5.2.3
6.4.6.1
(Systematic
errors) (Random errors)
1
2
(Trip blank)
(Field blank) (Equipment blank)
3

-105-
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6.4.6.2.

- 106 -

0.995

6.8



6.8

0.995

10

10

10

10

10

10

10

10

- 107 -
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6.4.6.3

6.10

6.9

6.9

MDL. PQL

- 108 -



6.10

r 0.995

N
LCL R% UCL —= ——LCL R% UCL
Y
X

R% X%
P% LCL
UCL

-109 -
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6.4.7

¢ )(2)

6.11

6.11

(1)

-110-




6.4.8

24

6.4.9

-111-
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1. recision
C-C, .
RPD = (|:11 Cz} 100%
2
RPD
Cy
C,
(Accuracy)
(1)
(2)
(3)
R% =100% " %
Cy
C,

aC. - Co
R%=100%'g L —

(]

S

Cs

-112 -



Ci
Cs

(Compl eteness)

%C =100% " gg

%C
\%
T

6.4.10

6.9

-113-
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6.9

-114 -




6.5 /
6.5.1
250 6.10
100%
6.10
X X X X 2 10
X X 4 1
X X 4 2
X X 4 9
X X 4 12
X X X X 4 12
X X 4 20
X X X X X X X X X 4 22
X X X X 4 22
X X 4 23
X X X X X X 4 23
X X 4 26
X X 4 26
X X 4 26
X X 4 26
X X 4 29
X X 4 29
X X 4 30
XXXX () 4 30
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6.10 ()
X X 5 3
X X 5 3

X X 5 3
X X 5 10
X X 5 10
X X 5 10
X X 5 11
X X 5 11
X X () 5 14
XXXX ) 5 14
XX 5 21
XX 5 28
XXX 7 12
XX 7 17
XX 7 26
XX 7 31

XX 8 4
XX XX 8 22
XX 9 29
XXX X 10 18
XXX X 10 20
XXX X 10 20
XXX X 10 28

- 116 -




6.10

(

)

XX 10 28
XX 10 28
XX 1 5
XX 1 5
XX 1 5
XXX X 1 5
XXX X 1 22
XX XX 1 22
6.5.2
80
» (M) — 13 (
(- 6 )
(VOC) - 200°C 33
)
» (SVOC) — 200°C 300°C
300°C 20 ( )
» (NVOC) - 300°C
5 ( )

> (G) -

- 117 -
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> (O) - 2 (
6.5.3
6.11 6.12
6.11
W930210-1 ND
W930210-2 ND
c-1 W930210-3 ND
W930210-4 ND
W930210-5 ND
W930401-1 8,913 p g/L
i 59 ug/L
W930401-2 9.170 pg/L
D-1 96 u g/L
( MD1 ) W930401-3 16,304y g/L
W930401-4 3,013 p g/L
W930401-5 6,205 p g/L
W930402-1 ND
C-2 W930402-2 ND
$930402-1 ND
43.4p g/L
W930409-1 1214 giL
i 978u g/L
W930409-2 5.73201 g/l
i 708u g/L
W930409-3 11,3760 g/L
D-2 187u g/L
W930409-4 3150 g/l
W930409-5 ND
W930409-6 ND
W930409-7 1,199,000pg/L
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6.12

W93041201-1 ND
W93041201-2 ND
W93041201-3 ND
W93041201-4 ND
W93041201-5 ND
A-1
S93041201-1 ND
S93041201-2 ND
S93041201-3 ND
S93041201-4 ND
S93041201-5 ND
W93041202-1 ND
W93041202-2 ND
1.-3 W93041202-3 ND
W93041202-4 ND
W93041202-5 ND
A-2
S93041202-1 ND
S93041202-2 ND
$93041202-3 ND
S93041202-4 ND
S93041202-5 ND
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6.12

W93042001-1 ND
W93042001-2 ND
W93042001-3 ND
( 2 |w93042001-4 ND
W93042001-5 ND
A-3
$93042001-1 ND
$93042001-2 ND
4007 S93042001-3 ND
1,3 S93042001-4 ND
$93042001-5 ND
W93042201-1 ND
W93042201-2 ND
W93042201-3 ND
S93042201-1 ND
$93042201-2 ND
c-3 $93042201-3 ND
S93042201-4 ND
S93042201-5 ND
S93042201-6 ND
$93042201-7 ND
S93042201-8 ND
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6.12

(

)

W93042202-1 ND
W93042202-2 ND
W93042202-3 ND
W93042202-4 ND
c-4 W93042202-5 ND
S93042202-1 ND
$93042202-2 ND
S93042202-3 ND
S93042202-4 ND
W93042301-1 ND
W93042301-2 ND
W93042301-3 ND
W93042301-4 ND
W93042301-5 ND
C-5
S93042301-1 ND
S93042301-2 ND
S93042301-3 ND
S93042301-4 ND
S93042301-5 ND
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(
W93042302-1 ND
W93042302-2 ND
1.2 W93042302-3 ND
W93042302-4 ND
W93042302-5 ND
C-6
$93042302-1 ND
$93042302-2 ND
$93042302-3 ND
S93042302-4 ND
$93042302-5 ND
W93042601-1 ND
W93042601-2 ND
1.3 W93042601-3 ND
1,4 W93042601-4 ND
W93042601-5 ND
A-4
S93042601-1 ND
S93042601-2 ND
1.2 S93042601-3 ND
S93042601-4 ND
S93042601-5 ND
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6.12

S93042602-1 ND
A-5 S93042602-2 ND
S93042602-3 ND
W93042603-1 ND
A-6 W93042603-2 ND
W93042603-3 ND
W93042603-1 ND
A-7 W93042603-2 ND
W93042603-3 ND
W93042901-1 ND
W93042901-2 ND
C-7 W93042901-3 ND
W93042901-4 ND
W93042901-5 ND
W93042902-1 ND
W93042902-2 ND
W93042902-3 ND
W93042902-4 ND
W93042902-5 ND
C-8
S93042902-1 ND
$93042902-2 ND
S93042902-3 ND
S93042902-4 ND
S93042902-5 ND
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6.12 ()
W93043001-1 ND
W93043001-2 ND
W93043001-3 ND
W93043001-4 ND

D-3 S93043001-1 ND
S93043001-2 ND
S93043001-3 ND
S93043001-4 ND
S93043001-5 ND
W93043002-1 ND
W93043002-2 ND
W93043002-3 ND
W93043002-4 ND
W93043002-5 ND
D-4
S93043002-1 ND
S93043002-2 ND
S93043002-3 ND
S93043002-4 ND
S93043002-5 ND
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6.12 ()

W93050301-1 1.z 7,1111%%*
W93050301-2 ND
W93050301-3 1.z 28?6173{%/1
W93050301-4 ND

A-8 W93050301-5 ND
W93050301-6 ND
W93050301-7 1z 67%%7153// LL
$93050301-1 ND
$93050301-2 ND
W93050302-1 ND
W93050302-2 ND
W93050302-3 ND
W93050302-4 ND
W93050302-5 ND

A-9 S93050302-1 ND
$93050302-2 ND
$93050302-3 ND
S93050302-4 ND
$93050302-5 ND
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6.12 )
W93050303-1 ND
W93050303-2 ND
A-10 W93050303-3 ND
W93050303-4 ND
W93051001-1 ND
W93051001-2 1,042y g/L
W93051001-3 ND
W93051001-4 ND
A-11 W93051001-5 ND
$93051001-1 ND
$93051001-2 ND
$93051001-3 ND
$93051001-4 ND
$93051001-5 ND

-126 -




6.12 ()

W93051002-1 ND
W93051002-2 ND
W93051002-3 ND
W93051002-4 ND
W93051002-5 ND
A-1 2
S93051002-1 ND
S93051002-2 ND
S93051002-3 ND
S93051002-4 ND
S93051002-5 ND
W93051003-1 ND
W93051003-2 ND
W93051003-3 ND
W93051003-4 ND
A-13
W93051003-5 ND
W93051003-6 ND
S93051003-1 ND
S93051003-2 ND
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6.12 ()
W93051101-1 ND
W93051101-2 ND
B-1
W93051101-3 ND
W93051101-4 ND
W93051102-1 ND
W93051102-2 ND
B-2 W93051102-3 ND
W93051102-4 ND
W93051102-5 ND
W93051401-1 ND
W93051401-2 ND
W93051401-3 ND
D-5 W93051401-4 ND
W93051401-5 ND
S93051401-1 ND
S93051401-2 ND
W93051402-1 ND
W93051402-2 ND
W93051402-3 ND
D-6
W93051402-4 ND
S93051402-1 ND
S93051402-2 ND
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6.12 ()

W930521-1 ND
W930521-2 ND

C-9
W930521-3 ND
W930521-4 ND
W930528-1 ND
W930528-2 ND
W930528-3 ND

D-7
W930528-4 ND
W930528-5 ND
W930528-6 ND
W93071201-1 ND
W93071201-2 ND
W93071201-3 ND
S93071201-1 ND
S93071201-2 ND

A-1 4

S93071201-3 ND
S93071201-4 ND
S93071201-5 ND
S93071201-6 ND
S93071201-7 ND
W930717-1 ND

D-8
W930717-2 ND
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6.12

W93072601-1 ND
W93072601-2 ND
W93072601-3 ND
W93072601-4 ND
W93072601-5 ND
E-1
S93072601-1 ND
S93072601-2 ND
S93072601-3 ND
S93072601-4 ND
S93072601-5 ND
W930731-1 ND
C10 W930731-2 ND
W930731-3 ND
W93080401-1 ND
W93080401-2 ND
W93080401-3 ND
B-3 W93080401-4 ND
W93080401-5 ND
S93080401-1 ND
S93080401-2 ND
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6.12 ()

W930822-1 100Q@/ (ML)
W930822-2 100Q@/ (ML)
F-1 W930822-3 100Q@/ (mL)
S930822-1 100Q@/ (ML)
S930822-2 100Q@@/ (ML)
W93092901-1 ND
W93092901-2 ND
E-2 W93092901-3 ND
W93092901-4 ND
W93092901-5 ND
< ND
B-5 S931018-1 < ND
< ND
$93102001-1 ND
S93102001-2 ND
D10/ 1,3 S93102001-3 ND
L2 S93102001-4 ND
S93102001-5 ND
W93102002-1 ND
W93102002-2 ND
D-11
S93102002-1 ND
S93102002-2 ND
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6.12 ()
W93102801-1 ND
W93102801-2 ND
D-1
S93102801-1 ND
S93102801-2 ND
$93102802-1 ND
D-1 S93102802-2 ND
S93102802-3 ND
W93102803-1 ND
W93102803-2 ND
D-1
S93102803-1 ND
S93102803-2 ND
S93110501-1 ND
A-1
S93110501-2 ND
W93110502-1 ND
A-1 W93110502-2 ND
S93110502-1 ND
S93110503-1 ND
A-2
S93110503-2 ND
W93110504-1 ND
A-2 W93110504-2 ND
S93110504-1 ND

-132 -




6.12

(

)

S93112201-1 ND
S93112201-2 ND

A-2 2 S93112201-3 ND
S93112201-4 ND

S93112201-5 ND

W93112202-1 ND

W93112202-2 ND

A-2 3 W93112202-3 ND
S93112202-1 ND

S93102803-1 ND
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6.13 118

( )

1 20% | 100%10 100+20 9 5 %0.0140 (mg/L)
2 20% | 100%10 100420 9 5 % 0.0140 (mg/L)
3 20% | 100%10 100420 9 5 % 0.0140 (mg/L)
4 20% | 100%10 100420 9 5 % 0.0140 (mg/L)
5 20% | 100%10 100420 9 5 % 0.0140 (mg/L)
6 20% | 100%10 100420 9 5 % 0.0140 (mg/L)
7 20% | 100%10 100420 9 5 % 0.0140 (mg/L)
8 20% | 100%10 100420 9 5 % 0.0116 (mg/L)
9 20% | 100%10 100420 9 5 % 0.0116 (mg/L)
10 20% | 100£10 100420 9 5 % 0.0116 (mg/L)
11 20% | 100£10 100420 9 5 % 0.0116 (mg/L)
12 20% | 100%10 100420 9 5 % 0.0140 (mg/L)
13 20% | 100£10 100420 9 5 % 0.0140 (mg/L)
14 20% | 100%10 100420 9 5 % 0.0140 (mg/L)
15 20% | 100£10 100420 9 5 % 0.0140 (mg/L)
16 20% | 100£10 100+20 9 5 %0.0140 (mg/L)
17 20% | 100%10 100+20 9 5 %0.0140 (mg/L)
18 | y | 20% | 100210 100+20 9 5 %0.0140 (mg/L)
19 20% | 100£10 100+20 9 5 %0.0140 (mg/L)
20 20% | 100%10 100+20 9 5 %0.0140 (mg/L)
21 20% | 100%10 100+20 9 5 %0.0140 (mg/L)
22 20% | 100%10 100+20 9 5 %0.0155 (mg/L)
23 20% | 100%10 100+20 9 5 %0.0165 (mg/L)
24 20% | 100%10 100+20 9 5 %0.0155 (mg/L)
25 1,3- 25% | 100%10 100+20 9 5 %0.0425 (mg/L)
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6.13 118

(

)

( )

26 |44 - 20% | 100%10 100420 9 5 % 0.0500 (mg/L)
27 20% | 100%10 100420 9 5 % 0.0200 (mg/L)
28 20% | 100%10 100420 9 5 % 0.0100 (mg/L)
29 2,4- 10% | 100£10 100435 9 5 %0.8173 (mg/L)
30 b- 10% | 100£10 100435 9 5 %0.2716 (mg/L)
31 15% | 100£50 100450 9 5 % 0.9405 (mg/L)
32 15% | 100450 100450 9 5 % 0.8432 (mg/L)
33 15% | 100£50 100450 9 5 % 0.5874 (mg/L)
34 1,2,4- 10% | 100£10 100435 9 5 % 0.6240 (mg/L)
35 1,3- 10% | 100£10 100435 9 5 % 0.6620 (mg/L)
36 1- 15% | 100£50 100450 9 5 %0.4172 (mg/L)
37 2,4,6- 10% | 100£10 100435 9 5 %0.5726 (mg/L)
38 | 2,4 15% | 100450 100450 9 5 % 0.9233 (mg/L)
39 |4,4- (2- 15% | 100£50 100450 9 5 % 0.0742 (mg/L)
40 15% | 100£50 100450 9 5 % 0.5310 (mg/L)
41 10% | 100£10 100+35 9 5 %0.5230 (mg/L)
42 15% | 100450 100£50 9 5 %0.3278 (mg/L)
43 15% | 100450 100450 9 5 %0.7982 (mg/L)
44 -1,3- 10% | 100£10 100435 9 5 %0.5620 (mg/L)
45 10% | 100£10 100+35 9 5 %0.5830 (mg/L)
46 10% | 100£10 100+35 9 5 %0.5910 (mg/L)
47 15% | 100450 100£50 9 5 %0.6410 (mg/L)
48 10% | 100£10 100+35 9 5 %0.6510 (mg/L)
49 ( ) 15% | 100£50 100£50 9 5 %0.9824 (mg/L)
50 ( 10% | 100£10 100+35 9 5 %0.3755 (mg/L)
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6.13 118

(

)

( )

51 10% | 100£10 100435 9 5 % 0.4265 (mg/L)
52 10% | 100£10 100+35 9 5 % 0.6290 (mg/L)
53 15% | 100£50 100450 9 5 %0.6780 (mg/L)
54 10% | 100£10 100+35 9 5 % 0.2247 (mg/L)
55 15% | 100£50 100450 9 5 %0.3418 (mg/L)
56 - 15% | 100450 100450 9 5 %0.1782 (mg/L)
57 15% | 100£50 100450 9 5 % 0.6210 (mg/L)
58 (2- 15% | 100%50 100450 9 5 %0.6127 (mg/L)
59 15% | 100450 100450 9 5 % 0.5478 (mg/L)
60 15% | 100£50 100450 9 5 %0.9071 (mg/L)
61 15% | 100£50 100450 9 5 %0.9270 (mg/L)
62 15% | 100£50 100450 9 5 % 0.6435 (mg/L)
63 15% | 100£50 100450 9 5 %0.1475 (mg/L)
64 20% | 100%10 100+20 9 5 % 0.0520 (mg/L)
65 20% | 100%10 100+20 9 5 % 0.0320 (mg/L)
66 20% | 100%10 100420 9 5 %0.0680 (mg/L)
67 20% | 100%10 100420 9 5 %0.1000 (mg/L)
68 20% | 100£10 100+20 9 5 %0.1000 (mg/L)
69 1,1- 20% | 100%30 100420 9 5 %0.0258 (mg/L)
70 20% | 100%30 100420 9 5 %0.1276 (mg/L)
71 20% | 100%30 100420 9 5 %0.6682 (mg/L)
72 20% | 100%30 100420 9 5 %0.0580 (mg/L)
73 20% | 100%30 100420 9 5 %0.1675 (mg/L)
74 20% | 100%30 100420 9 5 %0.6267 (mg/L)
75 20% | 100%30 100420 9 5 %0.4560 (mg/L)
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6.13 118

(

)

( )

76 (2- -1 20% | 10030 100420 9 5 % 0.5749 (mg/L)
77 20% | 100%30 100+20 9 5 % 0.0298 (mg/L)
78 20% | 100%30 100420 9 5 %0.8721 (mg/L)
79 20% | 10030 100+20 9 5 %0.0132 (mg/L)
80 20% | 100%30 100+20 9 5 %0.1270 (mg/L)
81 1,1,2,2- 20% | 10030 100+20 9 5 % 0.0167 (mg/L)
82 1,2- 20% | 10030 100+20 9 5 % 0.0125 (mg/L)
83 1,3 20% | 10030 100+20 9 5 %0.1571 (mg/L)
84 1,4- 20% | 10030 100+20 9 5 %0.7432 (mg/L)
85 20% | 100%30 100+20 9 5 % 0.0082 (mg/L)
86 20% | 100%30 100+20 9 5 %0.1675 (mg/L)
87 ( 20% | 10030 100+20 9 5 %0.0186 (mg/L)
88 20% | 100%30 100+20 9 5 % 0.0654 (mg/L)
89 20% | 100%30 100+20 9 5 % 0.0458 (mg/L)
90 20% | 100%30 100+20 9 5 % 0.0580 (mg/L)
91 20% | 10030 100420 9 5 %0.8840 (mg/L)
92 20% | 10030 100420 9 5 %0.0532 (mg/L)
93 20% | 10030 100+20 9 5 %0.0747 (mg/L)
94 20% | 10030 100420 9 5 %0.0828 (mg/L)
95 20% | 100%30 100420 9 5 %0.0321 (mg/L)
96 20% | 100%30 100420 9 5 %0.0158 (mg/L)
97 20% | 10030 100420 9 5 %0.0898 (mg/L)
08 20% | 100%30 100420 9 5 %0.0528 (mg/L)
99 20% | 100%30 100420 9 5 %0.5240 (mg/L)
100 20% | 100%30 100420 9 5 %0.1500 (mg/L)
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6.13 118 ()
( )
101 1,2- 20% | 10030 100+20 9 5 % 0.0296 (mg/L)
102 20% | 10030 100£20 9 5 % 0.0110 (mg/L)
103 20% | 10030 100£20 9 5 % 0.0515 (mg/L)
104 20% | 10030 100£20 9 5 % 0.0715 (mg/L)
105 20% | 10010 100£20 9 5 %0.2417 (mg/L)
106 20% N/A N/A 9 5 %1.0000 (mg/L)
107 N/A N/A N/A N/A | 10.000 (mg/L)
108 N/A N/A N/A N/A | 0.5000 (mg/L)
109 N/A N/A N/A N/A | 0.0010 (mg/L)
110 N/A N/A N/A N/A | 0.5000 (mg/L)
111 N/A N/A N/A N/A | 0.0500 (mg/L)
112 N/A N/A N/A N/A | 0.1000 (mg/L)
113 N/A N/A N/A N/A | 0.1000 (mg/L)
114 N/A N/A N/A N/A | 0.1000 (mg/L)
115 N/A N/A N/A N/A | 0.1000 (mg/L)
116 N/A N/A N/A N/A | 0.1000 (mg/L)
117 N/A N/A N/A N/A | 0.1000 (mg/L)
118 N/A N/A N/A N/A | 0.1000 (mg/L)
N/A
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TOMES Plus

7.2 1~54
] NFPA
001-01 141 196
2002a
NFPA
2002a
1.3 1.8 g/mL@20 CHRIS
. . m
g 2002

(1)
(2)
«C )

(3)

2004 Emergency

Response
(1) Guidebook
(
)

(2)

ChemKnowledge
1. Volume
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62, 2004

141 196

NFPA
2002a

(1)
(2)

(3)

(4)

(1)

(2)

(3)

2004 Emergency
Response
Guidebook
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ChemKnowledge
Volume
62, 2004

(5)

ChemKnowledge
Volume
62, 2004

141 196 (

)

NFPA
2002a

1.3 1.8 g/mL@20

CHRIS
2002
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2004 Emergency

Response
Guidebook
002-01
(3)
(4)
2004 Emergency
Response
Guidebook
(1)
(2)
2004 Emergency
003-01
Response
(3) Guidebook
(4)
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004-01

(4)

(5)

(6)

(4)

2004 Emergency
Response
Guidebook
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(4)

(5)
(6)
2004 Emergency
005-01
Response
Guidebook
(4)
(1)
2004 Emergency
006-01
(3) Response

Guidebook
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007-01

10%

ChemKnowledge
Volume
62, 2004

008-01

10%

ChemKnowledge
Volume
62, 2004

009-01

ChemKnowledge
Volume
62, 2004

(1)
(2)

(3)

(5)

2004 Emergency
Response
Guidebook
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(1)

(2)
2004 Emergency
010-01
Response
(3) Guidebook
(4)
(1)
(2)
2004 Emergency
Response
(3) Guidebook
(4)
011-01
2.

ChemKnowledge
Volume
62, 2004
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012-01

(3)

(4)

(7)

(8)

(4)

2004 Emergency
Response
Guidebook
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013-01

(3)

(4)

(5)

(6)

(4)

(1)

2004 Emergency
Response
Guidebook
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ChemKnowledge
Volume
62, 2004

(3)
014-01 (6)
2004 Emergency
(4) Response
Guidebook
(5)
)
1. ChemKnowledge
016-01

Volume
62, 2004
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(1)
(2)

(3)

(4)

(5)

(1)

(2)

(3)

2004 Emergency
Response
Guidebook

017-01

ChemKnowledge
Volume
62, 2004
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(3)

(4)

(4)

(4)

2004 Emergency
Response
Guidebook
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018-01

(1)

(2)

(4)

(1)

2004 Emergency
Response
Guidebook
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(3)

(4)
(%) 2004 Emergency
019-01
Response
Guidebook
(6)
(4)
(7)
4.
ChemKnowledge
022-01

Hunter-Russel |

Volume
62, 2004
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(1)

(2)
(3)
2004 Emergency
Response
(5) :
Guidebook
(6)
023-01 (4) 2004 Emergency

Response
Guidebook
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(3)

(1)
024-01 2004 Emergency
Response
(2) .
Guidebook
(1)
(4)
3 2004 Emergenc
025-01 3) gency
Response
Guidebook
3 2004 Emergenc
026-01 3) gency

Response
Guidebook
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1.1)

ChemKnowledge
Volume
62, 2004

027-01

(3)

2004 Emergency
Response
Guidebook

028-01

(3)

2004 Emergency
Response
Guidebook

029-01

(3)

(1)

2004 Emergency
Response
Guidebook
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ChemKnowledge
Volume
62, 2004

030-01
(3)
2004 Emergency
Response
(5) :
Guidebook
(1)
031-01 2004 Emergency
a- Response
(1) Guidebook
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032-01

(3)

2004 Emergency

6

() Response
Guidebook

(4)

(3)

(4)

033-01 2004 Emergency

- (5) Response
Guidebook

(6)

(4)
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(3)

(4)
034-01
- (5)
2004 Emergency
034-02 Response
- (6) Guidebook
(4)
(5)
(
)
035-01
2-? 2004 Emergency
035-02 Response
2-? Guidebook

(methylene blue)
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035-03
2-?

ChemKnowledge

2 (a-?
Volume
4~10%)
62, 2004
(2)
1-2ml/kg/dose 1%
(1V)5
ChemKnowledge
Volume
62, 2004
15%
30%
(1)
(2)
«C )
2004 Emergency
Response
Guidebook
(2)

(1)
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036-01

036-02

036-03

036-04

036-05

036-06

()
036-07

()
036-08

(2)

2004 Emergency
Response
Guidebook
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037-01

5.
(NTP)
037-02
(IARC) ChemKnowledge
Volume
037-03
62, 2004
037-04
037-05
(4)
037-06 ChemKnowledge
Volume
30-60g 60-100g
037-07 62, 2004
30g 250mg/kg
(5)
2004 Emergency
038-01

(5)

(6)

Response
Guidebook
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040-01
1-?

(methylene blue)

2004 Emergency
Response
Guidebook

ChemKnowledge

2. (a-?
Volume
4~10%)
62, 2004
(2)
1-2ml/kg/dose 1%
(1V)5
ChemKnowledge
Volume
62, 2004
15%
30%
(1)
(2)

(2)

2004 Emergency
Response
Guidebook
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(1)

041-01

(3)

(4)

(5)

(6)

(4)

2004 Emergency
Response
Guidebook

- 175 -




93

(3)

(5)
042-01 2004 Emergency
(6) Response
Guidebook
(4)
ChemKnowledge
(5)
Volume
62, 2004
043-01
(1)
(2) 2004 Emergency
Response
(3) Guidebook

(4)
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(2)

044-01 2004 Emergency
(5) Response
Guidebook
(1)
(2)
(3)
045-01 2004 Emergency
(4) Response
Guidebook
(1)
(2)

(5)
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046-01

046-02

046-03

046-04

046-05

046-06

046-07

046-08

046-09

2004 Emergency
Response
Guidebook

(3)

(3)

2004 Emergency
Response
Guidebook
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(3)

2004 Emergency

047-01
Response
(3) Guidebook
(4)
048-01 2004 Emergency
Response
(5) :
Guidebook
050-01 2004 Emergency
Response
(5)

Guidebook
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(5)

(1)
041-01 (7)
5 2004 Emergency
Response
Guidebook
(3)
( )
(4) 5%
(Sodium carbonate) 5%
(Sodium phosphate
tribasic)
ChemKnowledge
(1)
Volume
62, 2004
052-01 15-30
2004 Emergency
(3) Response

Guidebook
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(4)

(1)
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A-4 | 4 26 A C-6 4 23 D
A5 |4 26 D C-7 4 29 A
A6 |4 26 C C-8 4 29 A
A7 |4 26 C C-11 7 22 D
A-8 5 3 D C-12 7 22 A
A-9 5 3 B C-13 | 7 23 A
A-10 | 5 3 A C-14 7 23 B
A-11 |5 10 A D-3 4 30 A
A-12 |5 10 D D-4 4 30 A
A-13 |5 10 C D-5 5 14 A
A-14 |7 12 A D-6 5 14 D
A-15 |7 12 A D-9 7 28 A
A-16 |7 20 A D-10 | 10 20 A
A-17 |7 20 A D-11 | 10 20 A
B-1 |5 11 A E-1 26 A
B-2 |5 11 A E-2 7 26 A
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m
A-2 1 19840 tons 1900
A-2 2 4000 L 717
A-3 250 Kg 230
A-4 1 200 Kg 188
A-4 2 200 Kg 71
A-5 200 Kg 29
A-8 200 Kg 25
A-9 1 200 Kg 14
A-9 2 200 Kg 44
A-10 44% 6000 Kg 18
A-11 160 tons 67
A-13 250 Kg 16
B-11 250 Kg 29
B-1 2 250 Kg 48
C-3 5000 Kg 126
C-41 200 tons 1700
C-4 2 37% 700 tons 146
C-6 200 tons >10000
C-7 37% 10 tons 22
C-8 37.8 tons 1500
D-5 1300 ton 241
A-14 900kg 2000
A-15 900kg 2000
A-16 900kg 2000
E-11 500 m* 2800
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E-1 2 250L 204
D-10 1 2000ton 3400
D-10 2 3750ton >10000
D-11 50g| 13
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(lung irritants)
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)
(choking
agents)

LC50
6000
mg-min/m?®
3200
mg-min/m?®

(systemic
toxic agents)

(nerve
agents)

VX

TABUN, GA
sarin, GB
Soman, GD)

LD50
GA 100
mg-min/m?®
GB 100
mg-min/m?®
GD 70
mg-min/m?®
VX 50
mg-min/m?®

LC50
GA1000 mg
GB700 mg
GD50 mg
VX10 mg

)
(blister

agents)

LC50
1500
mg-min/m?®
10,000
mg-min/m?®

LD50
100 mg/kg
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MINICAMS (50 ppbv)
Monitox Plus (0.25 TWA)
Draeger tubes (0.02-0.6 ppm)
ICAD (25 mg/m3)

M18A2 (12.0 mg/m3)

M90 (>50 ppm)

M93A1 Fox (115 mg/m3)

)
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agents)

(AC)
M256A1 (7.0 mg/m3)
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ICAD (250 mg/m3)
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M90 (30 mg/m3)

(CK)
MINICAMS (130 ppbv)
Draeger (0.25-5 ppm)
® MO93A1 Fox (46 mg/m3)
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toxic
agents)

® M256A1: GB, VX (GA, GD
)
M272: GA, GB, GD, VX
MINICAMS: GB, GD, VX
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M18A2: GB, VX VX
M21: GA, GB, GD
M90: GA, GB, GD, VX
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CAM: GA, GB, GD,, VX GA
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(nerve
agents)
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40

06/13/04

41

06/15/04

81

42

06/15/04

43

06/15/04

44

06/18/04

45

06/20/04

46

06/21/04

a7

06/26/04

48

06/26/04

49

06/28/04

50

07/02/04

51

07/08/04

52

07/12/04

53

07/13/04
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54

07/17/04

55

07/1704

56

07/18/04

57

07/28/04

58

07/31/04

59

07/31/04

60

08/ 0

2/ 04

61

08/ 0

2/ 04

62

08/ 0

2/ 04

63

08/03/04

64

08/14/04

65

08/16/04

66

08/18/04

67

08/20/04

68

08/21/04

69

08/21/04

70

08/24/04

71

08/27/04

72

09/01/04

73

09/02/04

74

09/05/04

75

09/ 0

7/ 04

76

09/ 0

8/ 04

77

09/ 0

9/ 04

78

09/10/04
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79

09/11/04

80

09/12/04
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93

81 |09/24/04

82 |10/07/04

83|10/ 0|7/ 04
84110/ 111/ 04
8510/ 1|11/ 04
86 |10/ DU

87110/ 114/ 04
88 |10/15/04

8910/ 1|7/ 04
90|10/ 1|18/ 04
91|10/ 2|13/ 04
92|10/ 3|0/ 04
93|11/ 0|2/ 04
94111/ 0|6/ 04
95|11/ 10/ 04
9% |11/ 1|12/ 04
97 |11/ 1|7/ 04
98|11/ 118/ 04
9|11/ 19/ 04
100(11/ 2|2/ 0 4
101(11/ 3|0/ 0 4
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13.4

93 12 7

20 ( 13.3) 5 12

1 1 1
13.3 93
/

1 |02/10/04
2 |04/01/04
3 |04/02/04
4 |04/09/04
5 |05/13/04
6 |05/21/04
7 |05/28/04
8 |06/02/04
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93

06/10/04

10

06/17/04

11

07/17/04

12

07/31/04

13

08/15/04

14

08/22/04

452.5

15

10/14/04

16

10/18/04

17

11/13/04

18

11/19/04

19

11/28/04

20

12/05/04
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XX

FTIR
FTIR
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250

24

40
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4 2 2

10

(Awareness Level) (Operation Level)
(Specialist level)

(1)

(2)

(4)
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