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™ 150~180%

-
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Carbendazim®] # I 4.22 mg kg !, Dimethomorph”}

A

g, ol %

=1
AR

Qo-l

=
=

A AR ATE, A
Isoprothiolane©]

7.54%,

Ak
=

1

s

A EFol A

o

=

1
s

Al FoA+= Tricyclazoled o] 20.72% <]
1 Yo% Procymidine

ko,

o 1 ggos

1422 §of

X

2014 Hid =9

Bix

=
Azoxystrobin 4.74%, Pendimethalin®] 4.65%2] <=o]1o™, 1% o]

FlutolanilAl 7} 3 22.09 mg kg ' 2 w]$ =7 7

¥
o
Ak

al

=




2.85 mg kg ', Tolclofos—methyl®] 2.06 mg kg ', Pendimethalin®] 1.98 mg
kg™!, Fosthiazate’} 1.61 mg kg !, Procymidone®¢] 1.49 mg kg ' 181
Isoprothiolane®] 1.3 mg kg '& H|WH =& FHF5ZS Y. a8y
woFel HEY AmTHE Ude® ¢ HFgho R Carbendazimo] 0.63 mg
kg !, Pendamethalin®] 0.42 mg kg ' Z18]3 Dimethomorph”} 0.39 mg kg ',
2 Y & AFTes BHioy, & 2AM AR g Ha ARES
EE Al 0.1 mg kg o3k FEE BojFa gk

A5 A FolA+ Endosulfan (total)o] 26.27%% AEWEE Uelo] 7}
= 2kaL, Imidacloprid7b 20.72% 5 YERWRITH 1% olde] AEWies B of
A= Chlorfenapyr’} 5.41%, Chlorpyriphos?} 3.79%, EPNeo] 2.89%,
Ethoprophos”} 1.95%, Indoxacarb 1.61%, Lufenuron 1.35%, Cypermetrin
1.33%, Cadasafos 1.29%, Tebupirimophos 1.24%, Buprofezin 1.21% 18]l
Cyhalothrin®] 1.07% <& °]t}.

A=A JEFo|AE Cadusafos?t L 0.78 mg kg 'ol AZE Az At
AZ4F0] 0.25 mg kg ' YEF D Carbofurane HI HAEE%7)F 3.32
kg loll WA 0.28 mg kg 'Z WA £ FE FFFE e
T3 Chlorpyrifos® H3 4.81 mg kg ‘o HF 0.47 mg kg 'S HY I,
Endosulfan (total) 3 8.37 mg kg ‘ol H¥ 0.70 mg kg '= 7F4 3
At L AFTS HER AT

652 Au[A7F AEH7]= sley o]59 HE WEE 1.0% mIRbolATh

] 0
o

¢

i~

"

3L, Dicofol A=
mg kg !, Tetradifane Hi 0.30 mg kg 'FadA AE&HYoY ofF dx
Alge] =gtEo] AEFHA7] il 2 v+ lvkar dehE

ANzA= AESH 23 AR = Alachor7} 3.31%, Butachlor7} 3.02%,
Oxyfluoren®] 2.06%% HE=&< B}, A=H A8 st o IFrTE
2 Alachlor7} 0.20 mg kg™, Butachlor7} 0.19 mg kg™, Oxyfluoren®] 0.22
mg kg 'S HYom Hi FHFFES Alachor’t 0.86 mg kg !, Butachlor?}
1.08 mg kg™' o] 71Ete] okAl 5& 0.1 mg kg ' o]&t & o]tk

©]% Bromopropylate = #H 1 0.81 mg kg ‘o] A=Y

1-2. A&A EY F FEF&

S B4 F FRE ARFES 4% EY 490 235999
ol AT AFsAA F 2EE A A3 D o] EFAA 2AT GAP
WA ABoR FAE ATE FAA FaE wUHY 242
}g Ed st



¥ 3. g 544 T 55 2AHY

2002 2003 2004 2005 2006 2007 2008 2009 2010 27
= 125 125 125 125 125 125 127 127 127 1131
Els 82 82 82 82 82 82 86 86 86 750

I 51 51 51 51 51 51 51 51 51 459
&84 54 54 54 54 54 54 54 54 54 486
AksAA T FEE A

1999 2000 2001 2002 2003 2004 2005 2007 2008 A
gt 600 600 600 1800

FAA A 600 600 600 1800

A JAEA S 600 600 1200

SR TA 600 600

E3olA 2w sAFRE 20029%FE 201097bA4 9d7r =, vk 9 W

R R E— EH}:}QE 200235 20077FA1= 31274 A, 2008 5-E 20104
A F 2,5148 9 Algol s 1o ®4olA B 5y st

%La 20081 Alole] 20061 3S A3 9dzE 1573

4 994 el ri-dEdA,
BUHARA N EAA, BADANTERA W DHELFUEEA 5 ERES
Prhsol ML Ee Aok 544 540008 RHOR FFE AR AN

U $A8A T s FFE v EG9UIEd dxd HE =E
ko] 7% 2002del ol i 202.85 mg kg !, Y#o] 101.86 mg kg '%
$271%¢ 200 mg kg ¥ 100 mg kg & th— ZF Joizt B9-5 AQlst
e g ok E FEow s

HHE SRS 9o & 2002 o}do] 327.50 mg kg™', YA o] 190.68 mg kg '
2 EY¥ed $d7l=S 99lal, 200333 20040l YA $-y 7

100 mg kg & BA Holxg ¥ oflygl 2003d% AgolMe YA B

A7l 300 mg kg 'S Wo] 342.10 mg kg 19 HugkS vEd A
F glo] YA A fElvet EFeAVIEAE WolAE e AlE7h o
& EAEE s 4 5

ey Fpelih £484 BdRAMAAN TEd e s4X EFL
A7 ES 2Hete ARE GAT FE A

g, At id s A B9 20079 ofde] Hal 2855 mg kg 7HA

ZAF H3loy -87]152 300 mg kg ol3t® Sk F o]l
T =R B9kl AL 200049 FEl7F H 305.81 mg kg 'E



429.10 mg kg !
2004 3ol =

#a 557.48 mg kg', HlAE 62.00 mg kg, ofde
TR .

g zag Aw

2

[e3)]

o
F2d 78 7IEE 2948 AR sl HEY
m 3 7

HN o

=
g kg'', & 402.88 mg kg '® EF297]
Qi o} 1789.00 mg kg ' 18 Y
oA NI| 2L 2Tl AR E% 8ol 4 9

]

)

>,_,[U

2073.00 mg
AT}, 2008 %=
e Hi AEFE7 FElE 284.00 mg kg !, wol] 329.65 mg kg ', HlA&
2954 mg kg ' EAGLALHIIES I Az7t dgon ojde
1547.85 mg kg™ ', UAL 1156.50 mg kg '= EXFQAUA7|FES 275t
A= AEH7E S

4

el Fazed =% Eookoﬂ gk A& RUE "ol dasittal B
53] YAz ojdgtafo] =& Eko] #d tiFe] Ao m s 2
=3

THEA QA A FAAANAE 200193 2005 EF FEdwo] EYL
A7)1# S 233 A8 dom, 2001delE Crffol EZe oS =
#}3H= 13.15 mg kg 'S YER A% 2, 200560 ofdo] ES ¢
A 7]22 900 mg kg 'S =73 1105.00 mg kg 'o FFS HS ALE

FolZ e At 20103 2011 G4 1 (2~4 km)h w4 9 (2
km) &7dA EFel i3k =AM A= &

2010 % 2011 #HFAF 2~4 kmoll A& %Z—;‘?ﬂ EYG T s/ 4%
Z 476479 N# F Jt=F 2158 (4.51%), T2 187 (0.38%), & 247
(0.50%), Hl& 2967 (6.21%), YA 335, (0.48%) 183l oFA 46%(
0.97%)° A&7} 2715 Z23Fslar, =3 52 8% (0.17%), B4 427
(0.883%), U 64 (0.13%) 18] o} 24 (0.04%)° Alue HA7ES
Z33 Aoz e

A wi A 9 2 km o]We] 584 EXAE VTS 23 A Es
Ao, 63549 A8 F Jt=H 174 (2.68%), 72 24 (0.31%), H|

A (0.47%) 18] ofA 24 (0.31%)AA $H7|wS 2dshe 3oZ 24}
= AT

VI



¥ 5.2010 2 2011 #3332k A+ (2—4 Km) SAANEY = F54 ek

] A8 71+ 234 (WE) P E 235 (HE)
=) 215 (4.51%) T+ 8 (0.17%)
T2 18 (0.38%) H] A&~ 42 (0.88%)
B 1} Al
= 7 4,764 2 24 (0.50%) yA 6 (0.13%)
H] 2 296 (6.21%) o} 2 (0.04%)
A 23 (0.48%)
ol 46 (0.97%)
¥ 6. 2011 miHA ¢l 2 Km ol ARA EY F T4 e
e A8 71 235 (&) fA7E 235 (H]E)
I B 17 (2.68%)
i 535 | 2 (0.31%)
H| 2 3 (0.47%)
ol 2 (0.31%)

VII



T 7. 3 kMo BAA AENE

B sk A o sk Hul A4 sk Ase A sk A A st B

6 (® 6 (@ 26 (B 2 (B 1 (%)

SMT 1 16.67 5 83.33 16 61.54 20 74.07 3 42.86
SMTZ 4 66.67 5 83.33 21 80.77 27 100.00 6 85.71
STZ 4 66.67 6 100.00 18 69.23 26 96.30 7 100.00
ENFLO 4 66.67 0 0.00 7 26.92 25 92.59 2 28.57
Penil C 3 50.00 4 66.67 10 38.46 23 85.19 1 14.29
TRL 0 0.00 4 66.67 1 3.85 26 96.30 6 85.71
ERY 1 16.67 1 16.67 2 7.69 6 22.22 0 0.00
OTC 1 16.67 2 33.33 3 11.54 11 40.74 0 0.00
CTC 5 83.33 5 83.33 9 34.62 26 96.30 2 28.57
AMOX 0 0.00 2 33.33 0 0.00 8 29.63 0 0.00
STR 0 0.00 2 33.33 4 15.38 0 0.00 0 0.00
FLO 4 66.67 5 83.33 24 92.31 25 92.59 0 0.00

SMT; sulfamethazine, SMTZ; sulfamethoxazole, STZ; sulfathiazole, ENFLO; enrofloxacin, Penil C; penicillin,
TRL; tylosin, ERY; erythromycin, OTC; oxytetracycline, CTC; chlortetracycline, AMOX; amoxicillin, STR;
streptomycin, FLO; florfenicol

Tlel M= = 304, 2 308 9 AHESS 29856 te 2AAY =E
Ao 89~625 g kg lel WeololA W 137 pg kg!, wEES 7
16.5~645 pg kg™'o] WY ol it 203 ug ke lolom, AHPELS A
6.7~667 pg kg 'o] WM Hit 83.4 pg ke 2 EAMH AT

1-4. g8} Auje7g 3 a2 &

4
¥
N

o=l Am@d T felede) e TR GeAe e e =
Abakel 2 sl
A ZRES
5ol A5 AfEFe fU198A wol e BUEY Adt F Bl
A

VI



Pendimethalin,
Dimethoate,

Iprodion,
Procymidone,

ol <]l

Metalaxyl,

Carbendazim,

Cypermethrin ¢ &

Chlorpyrifos,
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17 44
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Fag g2 AR T
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7 255.8~284.0 mg kg '® $-#rtete]
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=
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2717} wekon, Fwe] 4

$2lupersl

1
s

HH

A o

°©

$euhebs) A}

s

rH
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C. PAHs9

¥ 376.16

o

|

AL

9] el A

H
=

42~3077 pg ke '¢

o

R

AA o] A% PAHse] HFE

ol
o7
o
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,H o AXAL 176~206 ug kgt
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A5 1846WHE 19861744 Abelol A 97d ] Al
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o+ 736 ug kgT'e
Z
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|
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o

T

A B

AL 112 pg ke '2 G
i 264 pg kel FES WERR QAT 2Eu G A

1000 wg kg ' oo &
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349
180
6,000
600
60
2,100
120
5,000
1,500
2,000

s mg kg

(23]
24
30
1,500
150
30
1,200
45
1,800
600
800

179
12
450
75
12
600
15
900
300
800

349
60
2,000
200
20
700
40
2,000
500
800
30
12

2]
10
500
50
10
400
15
600
200
400

149
150
25
200
300
100
400

10
4
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300
50
180
1,020
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120
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21
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20
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45
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s5e) Aol Bl ol utet 7Ee W A4sL U A9 Bo
B3] 534 Eg] tAe Fvk ntet $U% 5o ielehE 2ol
we e o 4 A
obel Lol 91Fe] EY F HhAF/EL wolFy At
9. yehd £ F R0 A E (9] : mg kg )
E|R=RE E|R=RE T
5 e T ik
Aldicarb 100
Aldrin 0.02 2.5 0.0025 <0.001-0.05
Aluminium phosphide 30
Arsenic 80
Atrazine 0.05 0.00005
Azinphos—methyl 0.06
Chlordane 0.05 10
DDD 3 0.1
DDE 2 0.1
DDT 2 0.1 <0.001-0.05
Diazinon 0.07
Dieldrin 0.04 0.5 0.0005 <0.001-0.05
Disulfoton 3 10
Endosulfan 4 2.5
Endothall 2000
Endrin 20 2.5 0.001
Fenitrothion 10
Heptachlor 0.2 2.5
Heptachlor epoxide 0.08 2.5
Hexachlorobenzene 2.5
Lindane 0.5
Malathion 0.02
Methomyl 2000
Methyl parathion 20
Parathion 500
Parathion+parathion—methyl 10
parathion—ethyl 0.04
Simazine 0.003
TBTO 0.1
Thiobencarb 0.02
Thiram 0.006
Toxaphene 0.06
Triazofos 10
Trifluralin 10
a—HCH 2.5 0.0025
B—HCH 1 0.001
v—HCH 0.05 0.00005

Xl
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E 10, Y ES F falEE 7E (5oF BEFD (9] mg kg )
ol Qe 3= dgere %9 ] At wF z9a
e}
° T ° 7 7
$9 WA Lo A 2 wgss sx oA =4 09 Az 0 egw BRowmye o . BR oww
S - NE NE e E T loam/ oE 2 NE & e o= 5 e
clay . sand 71 71
silt
37} 28 100
67t 2 & 5 15 005 (4% 25 20 2 - - 0.4 1 5
T+ 2 150 450 130 1 60 40 20 500 30 13 500 63 100 120~0 100
" 0.1 10 2~
d 200 600 005 oL 500 85 8 530 0.1 40 50 400 70 600 80
(8% ~40 200
Y 2 100 300 70 35 35 210 15 70 50 15 30 10 3510 30 50 60 550~0 35
ity 10 - 500 850
R 0.5 3 200 5 2 - - 5
ot 42 42 250 130 20 2o 120
100
HE 160 160 625 750 300 ~30
00
W2 E 1.1 11 30 4
AAEZd W
22121 A (BTEX) 2000
EAES 400 800
A 3
0.01 1-5
b 25 75 001 GU, 10 29 29 55 04 1 05 01 20 10 26 20 12 20 15
S =5 PPN
=T S AT
P 500 2400
A 001 Gu, 3 0.7 0.7 100 1
e 4 12 0.005 g%y 1 0.3 0.3 10 5 100 70 40 1 01 ~O(50142 3 6.6 1 003 1
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ol Qu . e 5o ] Ade  &F P
o 5 o 34 bl
$9 WA Lo A 2 wgss sx oA =4 09 Az 0 egw BRowmye o . BR oww
7% 7% e 71& = 71& 7% 71& 7% “ loam/ v 7)1 ol 7% 7)1 % °e = e oI
clay : sand 7+ 71E
silt
o} & 300 900 300 140 140 720 2 200 150 60 - - - 1000 130 200 égg 350
Al <k 2 5 0.00001
QFE] & 3 3 15 20
7121 3}3HE 10 -
WAl 1 3
=24 20 60
o il Al 50 150
ERE| 15 45
e - - 15 20
4 19 - 900 5
I = 5 4 12 0.01 (%(,’;_) 3 0.8 0.8 12 15 1 04 05 03 Eg% 5 1.4 3 1 0.4
AYE 125 9 9 240 40 ig 30
A8 (E) 600 100 100 380 100 60 30 500 50 1.3 1000 64 o~ 120
~23 1000
g5 1 1 15 01 1
R EEEE =R .
(PCE)
FESE - - 600
EEEEEE S
(TCE) 8
o = 4 10
FegeeEs |,
H A d
W % (a)3}o] &l 0.7 2
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F1004 B v =7 R o 74 & Hol Ao+ A
FEveE 7Y AT7IES FEske

7w, & EYRAMAD V2o R fEod
A B0l ol MES HRU|EE HAT
7= 22 7S AAska Sk

ZJde yr|FS EAEE HE (Clay), ¥E (Loam/Silt) 2 A}E (Sand)
2 gatete] g goEA EY 5EAS 1udEsigla, dntae SE 57

Abetel 524§ feAEA HiIEE A G0 Sl (19%) 47
so] glovt, $eutete] A48 BTEXY TPHE S fRogelA Fest 3

22 gl Aol SAolu
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2—4. H&T 727
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2 &2 e-F  (Trihalomethane), ThE=algWadE5ess4F (PAHs)S ©Be
Fraff=dEe] 235 A Aol SAelth 3 A dax F FUIERE X
o] 9oy fuetel o] FHAS FAL AlEE A¢E =EAh
53] 9= Afv "dFES AR S VTR IRt 849 ¢
AR E 71T R 585 VTS AAse AR =AU, gEbA 2
EAE 7FoR e s9E&F FEVES MEAYE FES opAw
FAOO A AAIGE 7S Fad 7 ledl, ofg &l F533ith

F 12 BE FAY @S 93 A
. o . Degree of Restriction on Use
Potential Irrigation Problem Units :
None Slight to Moderate Severe
Salinity (affect crop water availability)?
ECy dS/m <0.7 0.7~3.0 >3.0
TDS mg/L <450 450~2000 >2000
Infiltration (affect infiltration rate of water into the soil. Evaluate using ECy and SAR together)3
=0~3 >0.7 0.7~0.2 <0.2
=3~6 >1.2 1.2~0.3 <0.3
SAR =6~12 and ECy >1.9 1.9~0.5 <0.5
=12~20 >2.9 2.9~1.3 <1.3
=20~40 >5.0 5.0~2.9 <2.9
Specific Ion Toxicity (affect sensitive crops)
. . surface irrigation SAR <3 3~9 >9
Sodium(Na) 5 P 5
sprinkler irrigation me/L <3 >3
) A surface irrigation me/L <4 4~10 >10
Chloride (Cl) 5 .
sprinkler irrigation me/L <3 >3
Boron(B) mg/L <0.7 0.7~3.0 >3.0
Miscellaneous Effects (affect susceptible crops)
Nitrogen (NO3—N)® mg/L <5 5~30 >30
Bicarbonate (overhead sprinkling only) me/L <1.5 1.5~8.5 >8.5

pH

Normal Range 6.5~8.4

Al :5mg L™ As:01mg LY Cd:0.01mge LY Cr(VD): 0.1mg L™, Cu:0.2mg L7,

Pb:50mg LY, Ni:02mg LY, Zn:2.0mg L7}

1 Adapted from unversity of California Committee of Consultants 1974.

2 ECy=electrical conductivity
3 SAR=sodium adsorption ratio

4 For surface irrigation, most tree crops and woody plants are sensitive to sodium and chloride
5 NOs;—N=nitrate nitrogen reported in terms of elemental nitrogen(NH;—N and Organic—N should be

included when wastewater is being tested
6 me/L=milliequivalent per liter(mg/L-equivalent weight)

XVIII



s
l
N
ojo
) ,Tu

goez A7 dZed dA7dE= (EC)S

(Total Dissolved Solids; TDS)E 7]+=o =2 A&7

Jo
—_

bl Abg

S

A A

obzel AA Aw (Na)#t

=
=

SAR¥} ECete] #A

arestal i

o
=

W

o

==
1o

H
=

20]2 (Cl1)9
(NO3;—N)<9] HHAX A|A|

o
=

[e)
FE

3}
k=]

718 A9k NH,—No|

}i 9lEd NOs—N

S

23]

Fol 5 mg L™'ol3ke] A

AL

3}
=]

] 9132, 5~30 mg L7'¢] A%
)

bl Abgol
_(ID__

o =
- ©
%

1
s

3lo
A

of Al

= A
]
“

—_
10

i =wel 574~

3|

,mﬂ
i

=
o
0

—

x
A

1o

W
of thah =AF Aol 9]=ro] AL

w
o

] A

%

!
B
fife)
!

my

2 3}

o7
o

bar, obgel 919 7]

S

H]jﬂ_

)

S

o)
o

3
R

&+
ol
o7
o
el
op
5%

ox

o

2. =He 44 <

el
z]T_

R

TR

4r

B
—_
fife)

o
o

ﬂo
B

Z]T_

j
b
BH

o1

=0

5. 7Ule E

¢+

el

TR

Z]T_

O

sle} 27

e TRl

2 As

XIX



il
il

B!

el Bvo g4 8

o
5 5

2

el

Al R B ofs)

oy
~I
Ho
o
o

)

1}, FAOY]

B
fife)
o-

o

gl A Al

o
T

il oot 2ol A

3|

g 9

Hd e

o
1l

IS5

o

A =gl o

Ho

SF A=A B o]

e

XX



mr

g W FlEZ e de

I.

#o AEY el FF

21

W
G

1-1. 59| 544 &
1-2. 9719 57474 ES

35

35

2-2. =9 §4A & 46

I-3. fFal&

61

;\{___]

61

FAA ] F

R

3—1.

61

65

73

3—2. PAHs® 5744 B4 =

74
78

3—2—1. 2] A EY T PAHs?

N

=
T

3-2-2. 9|79 FH4A EY T PAHse 3t

86
91

¢+
ojo

Ho

95

o
of
K
)
T

A& 719 Atd HE

?_]__

97
97

Z]T_

102
102

Z]T_

N
R

)

4r

i~

102
106
119
119

Z]T_

0
i

2—-1-1. 3¢ &

Z]T_

R

4r

2-2. 7245 B 0 A

2=2—1. AA Zt=re] ES3AG7+ &

130

XXI



222

228
229

229
235
244
252
255
277

I e Vol e = el

)

3-1-3. &9

.
el

K

ojo
T

i
&+
¢+
ojo

Ho

277
284

1

315

o] ©2]uie}

=z
LN

324
327

¢+

il
H

ﬂo
W

329
329
331

3l 7}

_(‘)4

%

332
332

Ad B AR

336

343

343
347

?l,

=¢ % 7E A
7]t e 9% 2=

1. 347
2. &%

V —
V —

350

!
ud

e

XX



11

14
20

NN NR N

&+

20

N

—— = —

A A
M
W T
T T T
BN N
MR R
Nlo Nfo N
90 50 0
o
X X X
" T '
Ho Ho Yo
o) o o)
T I T
oo
— N ™
[
[
AN AN AN
o e

-
it

22
23

24
25

26

2-1-11. %,

-
It

27
28

—_—

29

30
31

32

—_— —  —_— —

—_—— — — —

2—1-17. Kihiihi A9 E%

-
It

33

2—1—18. Mabira €9 &

-
It

33
34
36
37
38

Ton

4r

39
40

o

Ton

4r

o N

L
;OU ~y

4r 14

41

41

Ton

4r

41

o

Ton

4r

AF ol (2~4 km)

—
[e]

2011

w1l
=

2—2-9. 2010

-
it

43

o

Ton

4r

XX



44
46
47
50
ol

2—2-10. 2011 wlgA] A<+ 2 km oY

2-2—-11. =7 E 5 M
2-2-12. =78 B 5 7}

2—2-13. 2] EY =

-
it
-
It
-
It
-
It

o)

2=2-14. =78 B4 & ¢

2-2—-15. =7}
2-2-16. =7}

-
It

53
55
o6
o8
62
63
64
65

&

2-2-17. =7 E% F+ Y

2—2—18. =7[d &

J\:‘JL_
J\:‘JL_
J\:‘JL_
J\:‘JL_

pu—

N

7hell M o] &4 A

2—3-5. HA F7FelA
2—3—6. HA F7FlA

=
[€)

67
68
70
71
73

= |
&=

J

A

Py A o

[}

A 2

[}

FAle] By

A 2

[}

A

T,

7} (Non—HACCP)ell A

7} (HACCP)oll A

=

o

=

o

PAHsH 9 5457144

o}

=1l

o}
2—-3-10. E%o] &

=l

2—3-9. EPAY]

2—3-7.
2—3-8.

J\:‘JL_
J\:‘JL_
J\:‘JL_
J\:‘JL_
J\:‘JL_

74
75

TH

)

)

I

efj el

€]

-
It

77
78

o
uE
XA

J

Al B A ¢ PAHs

79

i
B
XA

J

< PAHs

=0

[e]

o] FAA B
HEW x99 PAHs9

2-3—-16. "= 44 E
2—3-17. /Ayt

2—-3-18. 23

<

E2-3-14.

80
81

AR
-
e

2—3-15.

-
It

83
84

85

o
o -

=

RN
=
T

J

R

= o~
7T

%= PAHs9] z+

Elg| o &4 A2 PAHs
Tarragona County® PAHs

%

=
-

ol

-
it
-
It
-
it

(-
e

#¢] PAHs %t

86
87

%] o] PAHs %+
XXIV

2—3—20. 2001

-
It



<
Do
|
S
|
o

e = < < -~ -

W W W wWw w w w
|

[N T N T N T S S e e
|

W N = e W NN =

Bkl BRI
W W

Eel BRI B
W W w
A
L& o

—2-10.
#3-2-11
E3-2-12.
#3-2-13.
E3-2-14.
3#3—2-15.
#3—2—-16.
E3-2-17.
#3-2-18.

b koo = o= 24

CHAFAET A8 o] g8

59 EF F 6 fRAe] aRsE
2484 EF F g faRA] ARFE
2459 54 £4 FHEA

0 E9ET F FEE 99

Fo AN F AFEF FHNEAL F)

QeEel P4 EF F wopdie] 2uA

BEs A e sl Bys)E

F 9 ause] EFBYIFE

F 09 =a

Fogd S/ L EFed oArE

. Fresh—to—dry conversion factor for fruits and

aboveground vegetables
Cancer Slope Factor
Summary of empirical bioconcentration factors

for metals

. Soil—to—Plant Transfer and Plant Uptake Factors

for Inorganic COPCs

. Octanol—Water Partition Coefficients (Kows) and

Plant Uptake Factor for Organic Chemicals

. Current list of OHM with derived Plant Uptake Factor
. 9= DEFRA/EACNA ZANE Zh=re] E4F 4544 54

HAFA 2T A o g5 e FEE

YT

)
g7
WAL A 2T ASS o] §-85e] m

EYd7IE

FAAFE SAES JANE - FaE

FAAF QUEF HBIFE - AurstetEd

FAAF SAEY PIF - 5o

MPA=F Ass 0 ARG B JE - TR
MPA=F Ass R oA 2 /F

— AwsEA

HPAET A5t 2 o dEdge] Bel /)F - FoF

XXV

88
89
90
91
92
98
100
101
101
102
103

107
109

110

114

115

118

128

131

132

135

137

138

141

143

144
148



3#3-2-19.
3#3-2-20.
E3—-2-21.
E3—-2-22.

E3—2-23.

E3—2-24.

3E3—2-25.

E3—2-26.

E3—2-27.

E3—2-28.

R
Al sF A e,
Al sF Ae,
IEREEIINEE
QARG AAINF -
SEREFARREE
QPG HMI)E -
SEREFARREE
QARG AAINF -
CEESIOEE
AES MHI|E -
EE B ESRES

oAE} Ay|E -

%= ICRCL ¢
9= DEFRA®] =44

d

J-u

]

1-0
ul

=
=
=

-2l

-

(] (]

(]

o o off to off to no fo e lo O O Om

=
[€)

TINEHE - TES
T7EY7E - dhtkslE A
TS H7IE - EeF
AEY Hd7|E
lgeinete )

AEY Hd7|EH
et )

AEY Hd7|EY

g]l:

AEY Hd7|EH

g]l:

FEY 7=
A

=
% (Trigger Value)

O

sl

(SGV, Soil Guideline Values)

XXVI

#3-2-29. ME@HE EF/HAES} Astgd gt BT+
E3-2-30. UEste E/EHES} A3 st
B3R S5
¥3-2-31. JEE= A2 FdEAFo 23 EYo Ao vk
E37|Ed AA7E
3E3-2-32. 5YlA e 7t AERE EXEE
¥3-2-33. 55U FAGE EY-AA ARANM ZAFE
3E3-2-34. 5YlA A E EG AT AR 2AE
3#3-2-35. dvta WA Q] EGVE, AT,
vl 4= 2 Cut—Off 715
#3-2-36. HHtte] EFA7E AF
¥3-2-37. 59 EFXAIE (19999 o] %)
3#3-2-38. T % wAASY EYIA7|E (19924)
3£3-2-39. 29"l EYHT|F
3E3-2-40. =9l EYHT|F
¥3-2-41. ¥ sHA oG5 edHdt V|E
E3-2-42. L AITHA] EYSHA T
#3-2-43 7l H o= EYA=EE T
¥3-2-44, Z7PE EYoAEAY 4

150
151
167

171

184

191

195

197
199

200
201

205

207
208
209
210

211
213
216
218
219
220
221
222
224
225



226
228
230
231
231
253
258
259
260
261
263
263
266
267
267
269

Al
-1
Al
-1

3—3-9. Shellfish waterol] o
3-3-10. FEZEF9 BA}

3—3-7. EUY o] FA
3—3-8. EUY o] FA

1)

It
it
s
s
b4
b

Z]T_

270
271
272
272
274

3-3-12. F=d=
3—-3-13. F=2¢}

-
It
-
It

)

To-

274
277
278
279
280
281
282
283
285
287
295

-
it

Z]T_

Z]T_

—

l

71

T AL FAF

}

9
pl

g =7hA A
XXV

of
1o o

=y
=%

_]

3

=S
=

A
L

_]

[e)
T

3—3-27. =]
3—3-28. )<

3—3—29.
3—3-31. "= H

-
It
-
It
-
It
-
it



297
297

, HAD

298
298
301
302
306
307
316
324
326
327
327
332
333
334
334
337
337
337
339
340
342
342
346
346
347

=
O
S
- &
E S
_ZT.E M .ZTI ‘Oly
GRS oF B . = Jo do T
L == Mo o & " Te YR O%
N i i} it SRE mT
s a N N Z]T_ Z]T_ = wt ~ ® = w4 _
o AR AR NN e ERNC) o T R
S A AR W BT or = A AT woaK E 2ol
0 XA KA =0 Ho CoeS il jo- B <
r wlArL En_ En_ A o X Gt . =K o7 ~
S = — o of ol ~ o o EO Nlo - =° o N Y
S X do Mo Mo N AR AR X ar W Mo o (.
vM Arofo o o = or T X K Jjo 7R T} Njo 1 Ho 1 = Jn ﬁ 4r B | KM |
TG A go o O AT o R TR S 2
g fpde T T LI P 0 LT LH & RGNS
S el e e R R Rl o
fdernn TEeoeh cropl PT BERoaenpn -
Z 0 oo oo AT%%J%S @J@J%% m_%%%%oz%@omoﬂuﬂ%
S o= 2 XFG g ey, WY TNZoM o T
— Nfo do #o & ap T WD o Hoomw w4 A I X
I N I i LN e g o onn e
I i A LI T Y A A A I o A
PERRR BT T TR ddm 0 T
T R il R el R S N M N i M IV b
do T JE JE Uk T orh oou on T ooy R B oo = N NP e N =~ 90 90 NI ol of X g0 po
. . S o o Mo Wb oM Mo = OF MR PP i do
S mEemn&d s T I ad 8 F8 N0 FS Ao
b5eh p5d 4 SRR RLL LLLRL DR111
|
< < < < < <F < <F <t
B A S < B B g B s s R e g

XXVII



mr
ol

236
237
238
239
240
241
243
245
247
248
249
250

193-3-1. v

S| ‘].

A

g

Ao tAEA A/

193-3-5.

1H3-3-10. AUt 7 =AAES BEehy] 9F TRES

T
a

7N

il

A

g

&3}

1¥3—-3—-12. Trigger values®]

XXIX



I—1. A
. A el 27

— ZHHHQ_%] O]

UEHn_mo,UIL
‘lwrll.roﬂ A
Q@E @IZ_lmH
% o B BET o
A .= 2 _
o = ) AT LT
ooy X = o T ) X ok ! 1] S
. w T o o e o T e Tor 70
#o‘;lﬁyv.bf o oF OLEJ. W ° E ol M i —
g, .. L R e o2E e
Mﬁﬂ mﬁ Mrzﬂﬂ ﬂﬂ.ﬂ% o i 7T i
) ]E lae) =
%ﬂ%w.%%¢ ?ﬂk%%ﬂ g B
_J@L%%mrm_xgm 70 G E X + o T oW B
o 0 o w B ~ T W Mo = W B — i
IoH ~ { 10° iﬁ On_ s l X N o 3 T o) HL,._ S
E% ﬂifé o 5 W9 w4 o
\qoum_xﬂg%wﬂ ol E%ﬂoi%k T %ﬂol
i LT R PrTet Ty wrho
T oo o b o TR oW N hE D )
ol R E oy PETITT ol T =
_Jaﬂ_{ogx]nn ko A0 e o T =% 7 X
o = 2 J. =) oF xU_]r_ae oR ER
%wﬁqﬂ%ﬂo = R m%.ﬂ%ﬂa% i e
X %Pﬂ%ﬂ X 0! o ™ 7 " Ea%nun
S oy X W o - Ho = N
@0 oy m ol o= o o=y X o of ot o] — oW < o)l
IS xR o o X0 —~ Lf 8o E_L ,mwo ® X .
‘T H i oo od Qo el g 2 w B X0
P > L.L.JIX = 2 o =3 JoH —_
s — gl -~ X Q ol H _610 iELloL
a%géﬂéw:%% o SERT wooo o LB
mﬂﬂéﬂaﬂimﬂ = oﬂﬂ%mmﬂa w3 Eﬂaﬂ\
z o ar e~ alil _ = = L2y e X T ¥ v B
3 Ak e - oF = =7 <~ X oy X uvmﬂﬂwﬂ
T ﬂﬂ%ggf TR ) b A
s Ew s o L = 5T T e D n T
@mﬂﬂ%ﬂ%%g @%JEM& o ﬁu@@
= i . o K ol
W of X g __ M w X op T o o woE o) o oy
R e ﬂ.ﬂ%wwli Pgrfiur;o W o oy
\me_@nﬁ?ﬂ SR o WJL1uﬂ% J%.ﬂ o) oF
%H%%alﬂf g = 1:1mﬂ s
73 5N B o i o A o 2 T Mg i =
bl —_— OT_L —_— My ) 10M1J7A
of o K = 3l A= X T Ho Ay ol Th ok < wh
L@Hﬂ1u. T 32 7 4F %T%Ltaﬂo
_ =@ g Tamiig o < oL ®
| [ ﬂ.oﬂv.‘_ﬁo, e WHPEE_/]oF =
1 b= @ar.ﬁ.i_g_ £ R =
HLtjmelnyMoq,ANul}_/mﬂbz
ﬁE‘IAPO ,lﬂ,ul1rﬂ_ul7 =
ok ol W 0 o) — EEHJI
7@%@?%.&1 =
7,_HHOTH_T_A,HVI
duﬂmﬂ



[e)

At wheEbA

9
pl

Fopa R

sfef o

S

A

=

=

o] o 7HA

o

1=

T AL o

)
l
fife)
of

el
T

)

o
To

Ql
s

s
]

1
s

o] 7]

fruo] A Bl F99 FE ok mebA

1

<
=

B

l
110
of
e

=i
=

Dioxine

9
pl

bt

sfofop

S

de HE

o

PAHs (Poly Aromatic Hydrocarbons),
PCBs (Polychlorinated Biphenyls)
Zuetol A = 7]E

Aol A 2] ZE Ay 7}

[e)

3

f=dolnz

3|

o
T

Els

TR

Dioxine+ 2} Co—planar PCB

7F Ak

T Mo

X
TR
o]

)

—_
110

=l
o
X
iz

==
1o

—_
fife)

el

ot

9
pl

of Aok %

=
T

B



4. FAA F FEHHF= 20113 7€5EH FAAY AR SEHEHIA T
durgolt} X5 &OoZ ALRF FYAEE 70~80% AEy HHoR wE
Ho] A2 F7|Ael A FAZF Hesitta Ho

olelgr xA50] o|FolATE 1 Avtel wel AEAL F o A B
e 5 gl bl BEE Aow wekA,



=) 9] 9

T

o

o

o ol AAHHA G

bl
z]t

—

+

B

k

o
2

o
=

<
T

ot o]

acetone (FH+%

T

9
pl

1

of 2}

o17]ell 30 mLe] &=

ot
T

9
pl

&F A}

=35

SHA 7]

S

2
WA 24 A Al A}

Zg}~Ho| @il acetonitrile

}o] 308

)

5

°©

z
7}

Zgla3d &7

A}
“w

=

=

ZARR 2 kg FEL A

41 =) 50 mL

3 thA] 30%

e

<
T

A7}

iy

B Al

Nztwl 7] o] & 7] 3L

=]

R

el
=

ol

o]

T

el
TH

S

= dichloromethaneg 50 mL A&

1

=82 p—hexane %

bl 2
3}

°©

7}

bof A}

=

°©

1:1 (=)=

=

=

= forisil &} silica

WAz A 7Ith o 7)o 5~10 mL¢ n—hexane
duby o

=
¢

&=
1 A 7|53 AgnfEaRS d8

olo

e, Al

Jemz At

#o]
1tk

q

A7 A

GC4 HPLC

=]
RN

<2l 717

-
5

ok A48 A

o



e T3 AFEAstEd, ddAdR AeE Y AT FoE AgAs A4
sto] AESHAT g Ee Fofo] =23d AlgE GC/MS Y LC/MS E&=

1-1. 39 53X EF T AFFF A&
1980d ol = Il ME E¢fo] WFshs #7
shalslA] o] Fo] Atk vF % (1982)& = 954, W 597, ¥ 4331 1y
Al ARl ES 398 T & 236 A wAAE YR fUIdaA F
AFraes ZAFY e, a—BHC, y—BHC, PCNB, Heptachlor, Aldrin,
Heptachlor epoxide, A—Endosulfan, Dieldrin, p,p'=DDD % p,p'—=DDT 5|
AZHAT g = H T (1987)2 THAY =EY 108HS FAbst
p,p'—DDE7} 67.6%¢ HEES HIow, y-BHC’} 54.8%, vy—Chlordane
50.9%, a—BHC7} 47.1% <oldout IF45+E 0.001~0.002 mg kg ' 5
o7 - Fe How Wi ATk
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#2-1-1. 57U 44 EY 5 A1 A (Fungicide) A& (9] @ mg kg 1)
ZAA = ‘99 ‘00 ‘01 ‘02 ‘03 ‘04 ‘05 ‘06 ‘10 ‘11 @
pesticide % A3 AEW =
= ora 180 170 170 150 150 150 150 150 173 1115 | (%
CESAERS 1 60 /162188
AZOXYSLIODIn |y 2 ) 2 () 0.58  5.38 | 4.74
P w9 | A4 [ 001 [ An | 057 | W@@s) [ ol04 | AA 0.002
CESRERS 1 3 /2;*05
Bitertanol | .2 1 (4 059 <LOD <LOD <LOD <LOD <LOD  <LOD 027 | 0.18
® w el | A4 [ o018 | Axm | 015 | Bwr) | 0084 | aAA B 0.076
CESRERS 27 /122788
Boscalid A2 (%) <LOD  2.42 2.10
% | w9 | A4 [ ooz | Ax [os03 | ®@ay | 017 | @AM B# | 0.001
A% Aas 39 /131915
Carbendazim | 4 20 () 350 | 3.50
x w el | A4 [ ooz | Am | 422 | ®eas) | o632z | A Bw 0.010
AE AN=F : : : 1270
Carpropamid HAENZ=(%) <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
o ELEEER IEEN B BEEEE
CESRERS 4 2 2 2 9 3 18 /245%8
Chlorothalonil | 2 w2 (g) | <top  2.35 1.8  1.33 <LOD <LOD 1.33  6.00 173 161 | 1.56
B Wl | A4 [ o007 | Axm | 053 | mzey | 0131 aAA BF 0.001
A% Nes 1 : : 1/2378
Cyprodinil | #EW%(%) 0.59 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 0.04
x w el | A4 [oo0z | Axm | o002 | Bwra) | o000z | @AM FF | <0001
AE AN=F : : : 2385
Dichlofluanid AENZ=(%) <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
ok LEEER IEEN BEEEE BEEEE
AE NmF : 1 : 3 4/2558
Diethofencarb HENE=(%) <LOD 0.59 <LOD <LOD <LOD <LOD <LOD <LOD <LOD 0.27 0.16
x © wel | A4 [ 0017 | Ax | 0.05 F#3) | 0039 | AA B#E | <0.001
A% Aas 10 4 66 /283078
Dimethomorph | ) -y ¢ () 5.88 <LOD <LOD <LOD <LOD <LOD <LOD 2.31 592 | 3.36
x w el | A4 [ o023 ] Axm | 285 | ®een) | 0397 | A 3w 0.005
AE NmF : : 6 6/2385
Diniconazole AENZ=(%) <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 0.54 0.25
x © Wel | A4 [ 009 | Axn [ 012 | ®w#@  [o105] dA #@w | <0.001
AE NmF : 2385
Edifenphos AENZ=(%) <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
ok LEEER IEEY S BEEEE




¥F2-1-1. W9 54A B = 24 (Fungicide) ASE 5 (9] : mg kg )
AR E ‘99 ‘00 ‘01 ‘02 ‘03 ‘04 ‘05 ‘06 ‘10 ‘11 @
pesticide % A3 HENE
PN 180 170 170 150 150 150 150 150 173 1115 | (%
Az NEs 24 15 12 2 18 /273185
Fenarimol | o2z (%) | <cob 1412 <LOD 1000 <LOD  8.00  1.33  12.00 <LOD | 2.98
% | a9 | A4 [oooa [ A [o276 | g0 | 009 | @A @F | <0001
A% Aws 3 3/2205
Fenbuconazole | HAEW=(%) 1.76 <LOD <LOD <LOD <LOD <LOD <LOD <LOD 0.14
e el | A4 [ o018 | Ad o042 | Bwr@ | 003 | @AM PF | <0001
A% Aws 1 1 2/943
Fluazinam HENEZ(%) 0.59 0.67 <LOD <LOD <LOD  <LOD 0.21
% | w9 | A4 (o053 ] Ad [o111 | Bwe)  |oosz| AA PF | <0001
A% ARG : 1 1/2388
Fludioxonil HENE=(%) <LOD <LOD <LOD <LOD <LOD <LOD <LOD 0.58 <LOD 0.04
S W [ A4 [ 013 | Ag [ 013 | ®ww@w | 013 [ A ®#@ | <0001
A% ARG : : 1270
Fluoroimide AENE(%) <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
R LREER IEER B BEEEE
HE A BT 16
Fluquin— S ! 0 /1288
conazole HENZ(%) 0.58 1.35 1.24
s | W [ A4 [ oo [ #a [ 11 | wwm [ o2 [ wamww | o001
A% Ans . 1468
Flusilazole HEWNZ(%) | <LOD <LOD <LOD
o ELEEER IEER B BEEEE
A% ARG : ~ ~ 6 | 6/2558
Flutolanil HAENZ=(%) <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 0.54 0.23
® W | A4 | 1658 | A [ 2200 [ @i [ 1934 | A BF | 0015
3 | 31115
Fosthiazate 0.33 0.26
S W | A4 | 161 | Aw | 161 | #@#@3) | 161 | AA BF | 0.004
A% ARG 1 ~ : 1/2205
Folpet AEWNE(%) 0.59 <LOD  <LOD  <LOD <LOD  <LOD <LOD <LOD 0.05
s [ as | A4 | oos | Ad | 008 | @@ | 008 | @A @E | <0.001
A% A=F | 13 12 4 11 6 11 22 1 9 /285958
Hexaconazole | omc () | 722  7.06 <LOD  2.67  7.33  4.00  7.33 1467 058 081 | 348
v % | #g | A4 [o0003 | #Au | 074 | mwae) [oa22 | aA @@ | 0.026
A% N85 | 30 1 17 1 3 /253285
Iprobenfos | awme(e) | 1667 059 <LoD  <LOD  11.33  0.67 <LOD  <LOD 027 | 2.18
® W9 | A4 [o0003 | Aw [o245 [ #@#m [ 0061 | AA BF | 0.008




-1

72-1-1 AR B9k F 2H4tA| (Fungicide) AE v (H¢] @ mg kg )
‘99 ‘00 ‘01 ‘02 ‘03 ‘10 ‘11 A

pesticide AEW =

180 170 170 150 150 173 1115 | (%

n 1 3| om0

Iprodione 6.47 <LOD  0.67  <LOD 0.27 | 0.73
wel | ®4 [ 0007 | Hd [ 0114 AA A7 | <0001

36 21 11 54 24 /213?885

Isoprothiolane 20.00 12.35 6.47 <LOD  36.00 215 | 7.04
el | A4 [ o004 | Am | 1314 AA A 0.018

3 2 3 | 9/2378

Metalaxyl 1.76  <LOD <LOD  <LOD 116 027 | 0.38
wel | A4 [ o011 | Am | 0.509 A4 BF | <0.001

7 s

Myclobutanil <LOD  4.12 <LOD <LOD  <LOD <LOD 0.63
= sl | A4 | 0004 | Am | 0.034 AA WE | <0.001

A% AR 2 1 7/2205

Nuarimol HENEZ(%) 1.18 <LOD 0.67 <LOD <LOD 0.32
x © wsl | AA | 0004 | Az | 0.051 A4 HF | <0.001

AE ANmF 1 1/2205

Ofurace AENE(%) 0.59 <LOD <LOD  <LOD <LOD 0.05

x w el | A4 [ 0.059 | Ax | 0.059 AA HF | <0.001

AE NmF : 1 1/1270

Oxadixyl AEWE(%) | <LOD  0.59 <LOD <LOD  <LOD 0.08

x © Wl | A4 o126 | Am | 0126 A4 HdE | <0.001

] ! ! 12215

Penconazole <LOD 059  0.67 <LOD <LoD | 0.18
Wl | @4 | 001 | Am | 0.089 AA W#E | <0.001

10 7 31 6 /§§§5

Pendimethalin 556 412 18.24 <LOD <LOD 054 | 4.65
Wel | A4 [ 0004 | A3 | 1981 AA A5 0.002

3 | 3/1288

Penycuron <LOD 0.27 0.233
sl | A4 [ o1a [ Am | 014 A4 BF | <0.001

85 3 9 48 /215538

Procymidone <LOD  50.00 1.76  6.00  <LOD <LOD 430 | 7.54
el | A4 [ 0.004 | Am | 1497 AA A 0.003

1/150

Propiconazole 0.67
Wl | A4 | o014 | Am | 0.014 AA W#E | <0.001




-1

#2-1-1. 59| 5A4A EY F A4 (Fungicide) A& (9] @ mg kg )
ZAA = ‘99 ‘00 ‘01 ‘02 ‘03 ‘04 ‘05 ‘06 ‘10 ‘11 A
pesticide = 73 AEWE
= o 180 170 170 150 150 150 150 150 173 1115 | (%
Az ARs 9 9/2085

Pyrazophos | AEW%®(%) | <LOD 5.29 <LOD <LOD <LOD  <LOD <LOD 0.43
% | w9 | A4 (o003 | Axm 0037 | Hwe | 002 | AA BF | <0001
Az Aus 6 | 6/1288

Pyraclostrobin | HAEW=(%) <LOD 0.54 0.47
- w9 | AR | 002 [ A3 | 0.264 B#2) | o142 | AR W | <0.001
AE RS 2 2/1288

Pyrimethanil | &Y %=(%) 1.16 <LOD 0.16
% | owe | A4 [oo10] Aw | 002 | wF@ [ 002 | @AM ®@# | <0001

A% Aas 1 4 8 /215358

Tebuconazole | 2wy | <Lob 059 2.35 533 <LOD <LOD <LOD <LOD <LOD <LOD | 0.51
x © el | A4 [ o006 | Axm | 0909 | B#G) | 0320 | AA FF | <0001
Az Aus 6 | 6/1288

Thifluzamide | AZWE (%) <LOD  0.54 | 047
P el | A4 [ 004 [ Axm | 04 | BEF® | 016 | AM PF | <0001

A Aua 14

Tolclofos— | 0 T ! ! 121 jo378
methyl AENZ=(%) 0.59 <LOD <LOD <LOD <LOD <LOD <LOD 0.58 1.08 0.59
x © el | A4 [ 001 | Am | 206 | B#r®) | 0204 | @AM PF | <0001

B ! /2§78

Tolyfluanid | -2 (g 0.59 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD | 0.04
x © wsl | A4 | 0068 | Ax | 0.068 B#(1) | 0068 | AA FE | <0.001

#e s 2 2385

Triadimefon | o2y c4) | <top 118 <LOD <LOD <LOD <LOD <LOD  <LOD <LOD | 0.08
x © el | A4 [ o005 | Axm 0013  B#r@) | 0009 | AA FF | <0001

AT A ! /22105

Triadimenol HAENZ=(%) 0.59 <LOD <LOD <LOD <LOD <LOD <LOD <LOD 0.05
x © Wel | A4 [ 0063 Ax [ 0063 | WR@W [ 0063 A @i | <0.001

A% Aas 231 /1213115

Tricyclazole AENE (%) 20.72 | 20.72
¥ = W | A4 | oo | Ax [o4s7 | ®F9 [ 0077 [ A BF | 0.003

A% Aas 14 1 /213585

Vinclozolin | 1o c () | <Lop 824 <LOD <LOD <LOD  0.67 <LOD  <LOD <LOD | 0.63
P el | A4 [oooz | Axm | 0043 |  BF@® | 0025 | AA FF | <0001

% 47 kA




Al F A7F0 HAE HPgoew, 20110l 139 ZAE Tricyclazole A
ol 1115% % 23140] #HEH 20.72%9 HEWNEE YeElfo 7 =t
om I UYHOS®E+  Procymidone  7.54%, Isoprothiolane  7.04%,
Azoxystrobin 4.74%, Pendimethalin 4.65% <=°|th 1% ©]d9 HEHWEE
H<el °kA|Z+= Carbendazim (3.50%), Hexaconazole (3.48%), Dimethomorph
(3.36%), Fenarimol (2.98%), Iprobenfos (2.18%), Boscalid (2.10%),
Chlorthalonil (1.56%) 1€]iL Fluquinconazole (1.24%) 2 YEl%T} F 47F
o AtAl T HERE 1% o] 1350 AT

2 FlutolanilAl7F & A& 4 2558% % 63l¢] A==, olF 2
Mol A Z+2F 16.58 mg ke 'F 22.09 mg kg ¢ w9 =2 AF FFES YER
Atte A2 v Soldrta & 5 vk
1 ¢ = Carbendazime] 331 4.22 mg kg™, Dimethomorph”7} 2.85 mg kg ™',
Tolclofos—methyle] 2.06 mg kg™!, Pendimethalin®] 1.98 mg ke, Fosthiazate
o] 1.61 mg kg, Procymidone©] 1.49 mg kg™t Isoprothiolane®] 1.31 mg kg
! Fluquinconazole©] 1.10 mg kg ' & 1.0 mg kg™' o]4S Yellloy} H74
© 2% Carbendazim©] 0.63 mg kg ', Pendimethalino] 0.42 mg kg ',
Dimethomorph7} 0.39 mg kg ', Tebuconazole®] 0.32 mg kg ' 183
Metalaxyle] 0.19 mg ke '2 #E AR T FFAFHS vebdon 1 99
FEL HE 0.1 mg kg™! o]} ol

10



¥2-1-2. 9] 44 EY F A xA (Herbicide) HE I (9] @ mg kg )
Agds | 99 '00 'Ol '02 03 ‘04 05 '06 10 Il | .y
pesticide % A4 AENE
o 180 170 170 150 150 150 150 150 173 1115 | (%)
A% Aas 3 16 27 27 6 /273%5
Alachlor | sz ucia) | <Lob 176 941 1800 <LOD <LOD 18.00 <LOD 054 | 3.31
B wel | A4 [ 0005 | Axm o861 |  #Hwan | o0208 | AA B <0.001
A% NEs ~ ~ 2558
Bifenox AEWE(%) | <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
x| ws | A4 | IEER RS BEEEE
A% Ass | 39 1 6 9 2 8 1 6 /273285
Butachlor | - wc(g) | 2167 059 353 <LOD 600 133 533  0.67 054 | 3.02
x| w9 [ A4 | o001 [ Axm [ 108 | #Wwao [ o0195 | @A PF | 0.001
A% NEs : 1090
Dichlobenil | HEWE(%) <LOD <LOD <LOD <LOD <LOD <LOD <LOD
2B LEREER IEEN RS BEEEL
A% NEs ~ ~ ~ 2385
Dimepiperate | A&W%=(%) | <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
BB LEEER IEEN S BEEEEL
A% NEs 8 ~ ~ 8/1270
Dirrlneetf;fl_ A&WE(%) | <LOD 471 <LOD <LOD <LOD <LOD <LOD <LOD 0.63
x| W | A4 [o0007 | Hxm o067 | #i@ | 0037 | @A @F | <000
A% NEs 2 3 ~ 5/1270
Ethalfluralin | #E&W%=(%) | <LOD 1.18 1.76 <LOD <LOD <LOD <LOD <LOD 0.39
B el | A4 [ o014 | Axm 0174 |  F#@ [ 0059 | A B <0.001
A% NEs 1 : ~ 1/2205
Mefenacet | AZWE(%) 059 <LOD <LOD <LOD <LOD <LOD <LOD <LOD | 0.05
= wel | A4 [ 0006 | Hx: 0006 |  F#() | 0006 |  AA B <0.001
A% NEs ~ 1 ~ 1/2215
Bﬁgﬂ;ﬁfg; AEWE(%) | <LOD 059 <LOD <LOD <LOD <LOD <LOD <LOD | 0.05
B Wl | A4 [oas2 | Am o052 | @@ | o0as2 | AA B <0.001
A% NEs 1 11 1 1 4 /21325
Metolachlor | 21z (q) | <Lob 059 647 067 <LOD 0.67  2.67 <LOD <LOD | 0.75
B wel | A4 [ 0015 Axm o064 |  FE(D | 0034 | AA B <0.001
A% NEs 5 ~ ~ ~ 5/2385
Molinate AENE(%) 2.78 <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 0.21
semeke) | 89 | AA [ 0009 [ Hxm [o0.027 | @R [o0018] AA BF <0.001
A% s 1 5 7 /213%5
Napropamid | 42y c(q) | <Lop 059 2.94 <LOD <LOD <LOD 4.67 <LOD <LOD | 0.55
sEmghe) | B9 | A4 [ 0003 ] H; [o161 |  BE) | 0037 | A B <0.001
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¥2-1-2. 9] F4A B T AxA (Herbicide) HE % (9]t mg ke )
Awd= | '99 00 'Ol '02 '03 '04 05 '06  '10 'Ll |
pesticide % A4 AEHE
T e 180 170 170 150 150 150 150 150 173 1115 | (%)
2% Nes | 21 1 50 1 3 /273685
Oxadiazon | -vicie) | 1167 059 <LOD <LOD 33.33 067 <LOD <LOD 0.27 | 3.19
sEmgke) | 89 | AA [0004 [ Hxm [o211 | @@ [ o076 | A B <0.001
A% Ns 26 /122665
Oxyfluoren | o= ¢ () 17.33 <LOD | 2.06
sEmghe) | 89 | AA [0011 [ Hxw [o430 [ W |02 | A @ <0.001
A% Ans 2 ~ 2/2065
Piperophos | A& %=(%) 1.11 <LOD <LOD <LOD <LOD <LOD <LOD 0.10
semeke) | 89 | AA [ 0004 [ Hm [o0.018 | @R [o0011 | AA BF <0.001
A% Ay ~ ~ 1 1/1120
Pretilachlor | #&W%=(%) | <LOD <LOD <LOD <LOD <LOD 0.67 <LOD 0.09
sEmghe) | 89 | AA [ 0007 [ Hx; [o0007 [ @E@) [ 0007 | A @i <0.001
A% Aas : : 2235
Prometryn | #&W%=(%) | <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
sE(mgke) | W9 | AA IEEN EESEE BEEEEL
A% Ay ~ 1295
Propanil AEWN=(%) | <LOD <LOD
FE(mgke) | WS | AA IEER BEESE BEEEEE
A% Ans : : : 2385
Pyributicarb | #&W%=(%) | <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
E(meke) | 89 | AA IEEN BEESE BEEEE:
A% Ay 1295
Simazine HAEWN=(%) | <LOD <LOD
sE(mgke) | W9 | AA IEEN S BEEEEL
A% Ay 1295
Terbutylazine | A&W%=(%) | <LOD <LOD
e LEELR IEER B BEREL
A% Ans 6 1 ~ 7/2385
Thiobencarb | HER%=(%) 3.33 0.01 <LOD <LOD <LOD <LOD <LOD <LOD <LOD 0.29
sx | owsl | A4 [oo11 | #Axn (o088 |  #w3) | 0041 | @A F# | <000
A% Ans ~ ~ ~ ~ ~ 2385
Trifluralin AEWNE(%) | <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
B ELEEEN EEN BEOE BEEEE:

% 23 kA

12




7ol A7) 7E
T+ ®¥bd Alachlor7}
o= 3.02%,

O

23857 T 79" o ® 3.31%, Butachlor7} 23853" % 72
Oxadiazon®] 23857 % 768 2% 3.19%, Oxyfluorene 1265 2
2.06%= HEtRH. olE 4Fa AF e AxA AEY HENEE
grollon, 1% 1052 HES oy HEsHA mnke] FFEo|dth
AEdE AlRE AR 3 HAZAFIFES dAZ ke, Alachlor?b
0.20 mg ke ', Butachlor7} 0.19 mg ke ', Oxyfluoren 0.22 mg ke ' So] 0.1
ng ke 'S 27EE Aoz e O™ Methabenthiazurondl:= @ 1480 0.15
mg kg~'o] AEHo] 0.1 mg ke 'S 2HEE AoT Ve

gy giRR AzAlE Hu AFFTEE 2R 22 e B 4 glu
HADAFHZS Alchlord] 29+ 0.86 mg k™', Butachlor 1.08 mg kg '] 2%

0.5 mg kg o] dS UERRS W ORS00 mg kg ' o]3F oAk

q % 267ow

1% "]
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#2-1-3. U 9] H4A] EY F AFA (Insecticide) HE % (2] : mg kg )
AlPd e '99 '00 '01 '02 '03 '04 '05 '06 '10 '11 A7
1c1 a2t =
pesticide ;;ﬁ 180 170 170 150 150 150 150 150 173 1115 | @
A% Aws 3 | 3/1115
Acetamiprid Eli‘g%;k) 0.27 0.27
¥ w el | A4 [ o0z [ Axm | 002 | ®#@ | 002 | @AM BF | <0001
A% RS 2385

Acrinathrin | 3% %(%) | <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD

ok LEELE IEER B BEEEL:

A% Aws 5 | 5/1115
Aldicarb AEN=(%) 0.45 0.45
¥ wel | A4 [ o0z | Axm | 002 | ®m@E@W | 002 | AM®F | <0001
A% e . 1295

AZinptI}llO?_ AZNE(%) | <LOD <LOD

- S ELREER IEER B BEEEL:

A% Nws : : : : 2 3 | 5/2558
Bifenthrin | #%W=(%) | <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 1.6  0.27 | 0.20
x © Wl | AR [ 0034 | Axm 0132 |  H#B [ 0099 |  AM BF | <0.001
A% RS | 14 4 : 10 2 1 /235158
Buprofezin | »zwe(a) | 778 235 <LOD 667 <LOD 1.33 <LOD <LOD 058 <LOD | 1.21
x w Wl | A4 [oo0z | Axm o212 | H#©® [ 0031 | AM BF | <0.001
A% Aas 20 3 9 1 /235%8
Cadusafos | 4zuwe(q) 1176 1.76 <LOD <LOD 6.00  0.67 <LOD <LOD <LOD | 1.29
x © Wl | A4 [ o004 | Axm | 078 | @@ | 0259 | @AM BF | <0.001
A% Aws 3 | 3/1115
Carbaryl AHENZ(%) 0.27 0.27
¥ % wel | A4 [ 003 [ Ax [ 003 | @mEMW | 003 | AM=@F | <0001
A% Aas 4 2 2 1 5 4 27 /245558
Carbofuran | 4-yw(%) | <Lop  2.35 1.8 133 <LOD 0.67 3.33 <LOD 231 242 | 0.8
x © Wl | A4 | 001 | Am | 332 | W2 | 0283 | AA P 0.002
AE AN=F 1 . 1/1443
Carbosulfan | #&W=(%) | <LOD 0.59 <LOD <LOD <LOD <LOD <LOD <LOD <LOD 0.07
P Wl | AA [ o156 | Hxm 0156 | W) | 0056 | @AM BF | <0.001
A% RS 38 6 25 18 7 23 12 /21555
Chlorfenapyr | & v (%) | <LOD 22.35 353 16.67 <LOD 12.00 4.67 15.33 1.08 | 5.41
% | a9 | A4 [oo003 | Hxm | 048 | ®Wwan | o079 [ @A mF | <0001
A% Ame | 2 9 5 12 2 14 7 10 36 /295758
Chlorpyrifos | sowmcig) | 111 529 294 800 <LOD 1.33 933 467 578  3.23 | 3.79
P wel | A4 [ o001 | Am | 481 | Wr@0) | 0479 | AA P 0.007
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#2-1-3. U 9] H4A] EY F AFA (Insecticide) HE % (2] : mg kg )
Agum | '99 00 01 ‘02 '03  '04  '05  '06  '10 11 | a4
pesticide % 49 AEHE
N 180 170 170 150 150 150 150 150 173 1115 | (%)
A% RS 1468
Chlopyrifos= | 2 2wc (%) | <LoD <LOD  <LOD
methyl
ok LEELE IEER B BEEEL:
A% RS 9 | 9/1288
Clothianidin | A&R%=(%) <LOD 0.81 0.70
- el | AR | 002 | Axm o048 | H#EB [ 0033 | @AM BF | <0.001
AZE AN g T 17
Cyhalothrin e e ! ! o /1588
(total) AENE(%) 0.67 0.67 <LOD 1.35 1.07
w x We | A4 | 001 | Hxn [ 045 | @) | 0088 | AA " | <0001
CESERS 10 3 11 1 9 /235458
Cypermethrin | - w(%) | <LOD  5.88 <LOD 2.00 <LOD <LOD 7.33 <LOD 058  0.81 1.33
x w Wl | AA [ 0007 | Axm |o0z46 | W0 | 0082 |  AM BF | <0.001
A% RS 1 1/1288
DDT AZNE(%) 0.58 <LOD | 0.08
- Wl | A4 [oo12 | Axm o012 | H#M  [o0012 | @AM BF | <0.001
A% RS : : : : : ~ 2558
Deltamethrin | #&W%(%) | <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
S ELEELR IEER B BEEET;
A% ARs | 3 1 4 7 9| e
Diazinon | iovicie) | 167 059 235 <LOD <LOD <LOD 4.67 <LOD <LOD 0.81 | 0.94
¥ w Wl | A4 [ o001 | Axm [o0096 | W0 | 0025 |  AM BF | <0.001
AZE ANE . . . . . . . . 2385
Dimethoate | #&¥W%(%) | <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
ok LEELE IEER B BEEEL:
. A% RS : : : ~ 2385
Dglilne;}lllgé_ A%WE(%) | <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
ok LEELE IEER B BEEEL:
A% Aws | 18 111 91 68 25 32 105 8 88 126 /2657528
Endosulfan
(total) AZWE(%) | 10.00  65.29 53.53 45.33 16.67 21.33 70.00 533 50.87 11.30 | 26.27
P Wwel | A4 [oo0z | Am | 837 | Wwass) | 0702 | AA P 0.043
CESAERS 4 6 21 2 36 /263985
EPN AENE(%) | <LOD  2.35  3.53  14.00 <LOD <LOD <LOD  1.33 3.23 | 2.89
% | w9 | A4 [ 001 [ Axm 0197 | ##GD | 0056 | @AM B#F | <0.001
A% RS 3 1 : ~ 4/1270
Esfenvalerate | A&W=(%) | <LOD 1.76 0.59 <LOD <LOD <LOD <LOD <LOD 0.31
B Wl | AR [ 0009 | Axm 0033 |  H#3 [ 0021 | @AM BF | <0001
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¥2-1-3. =9 54X Y T AFA| (Insecticide) A= (9] : mg kg )

Awds | '99 '00 'l '02 '03  '04 05 '06  '10 'Ll | g4
pesticide = A4 7&%?1&
N 180 170 170 150 150 150 150 150 173 1115 | (%)
2% Nee |- 31 1 : : 9 9 /2%058
Ethoprophos | -y c(g) | <toD  18.24 059 <LOD <LOD 6.00  6.00 <LOD <LOD <LOD | 1.95
w x W | A4 0003 | Hxn [o1ss| W) | 0052 | A " | <0001
HE AEF : : : : : : : : : 9 9/2558
Fenitrothion | #&W%(%) | <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD 0.81 0.35
¥ w el | A4 [ 001 [ v o002 | ®#® |o0013| @AM PR | <0001
AE NEF . . . . . . . . 2215
Fenobucarb | #&W%(%) | <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
S ELEEER IEER B BEEEL:
Az Ny : : 2 ~ ~ 2 1 : 5/2215
Fenpropathrin | &R %=(%) | <LOD <LOD 1.33 <LOD <LOD 1.33 0.67 <LOD 0.23
x w wel | A4 [ o013 ] Ax: [o0107 | BREG) | 004 | @AM BF | <0001
HE AEF : 2215
Fenthion AENE(%) | <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
S ELREER IEER B BEEEL:
HE AEF : 3 3/1445
Fenvalerate | #&W%(%) | <LOD <LOD 0.27 0.21
x| w44 [ o1 [ An | oaa | @@ | 014 | A@A @E | <0001
2% ARE |1 1 : : : - 9 o545
Fipronil | =ve(%) | 056 059 <LOD <LOD <LOD <LOD 6.00  <LOD <LOD | 0.46
- wel | ®4 o003 | Ax [o0a3| wF@ [ 002 | A ®#E | <0.001
HE AEF : : : : 2215
Flucythrinate | AEW%E(%) | <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
S ELCREER IEER B BEEEL:
HE AEF : 1270
Fluvalinate | #&%W%(%) | <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
N ELEELE EEN BEOE BEEEE:
HE AEF 3 3/1115
Fosthiazate | H&ER=(%) 0.27 0.27
- M9 | A4 | 161 | Axn | 161 | ww | 161 | A @@ 0.003
AE NEF . . . . . . . . 2205
Furathiocarb AENZ(%) <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
S ELRELR IEER B BEEEL:
EER 231 | BL
Imidacloprid | 2y ¢ () 20.72 | 20.72
FE wel | A4 [ 001 | Axm | 117 | @70 | 0096 | AA BF 0.007
A% Aas 18 /111% :
Indoxacarb 2S5 (%) 1.61 1.61
¥ W | AR [ 0007 | Axm | 003 | H#6) | 0015 | @AM BF | <0.001
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#2-1-3. 77U 544 EY 5 A5 A (Insecticide) A& (9] : mg kg )
AgdE | 99 00 'Ol '02 '03 '04  '05  '06 10 'Ll |
pesticide = 33 AENE
o 180 170 170 150 150 150 150 150 173 1115 | (%)
A% Aus 2558
Isoprocarb AENE(%) | <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
R LHEELR IEEN BEOE BEEEE
A% Nas 15 /11151 ;
Lufenuron | 2 v ¢ () 135 | 1.35
e el | A4 [ 001 [ Axm | o011 | ®#m [ 0053 | @AM BF | <0.001
AZE AEF 2385
Malathion HAEWE(%) | <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
S ECREER IEER EEETSEE BEEEE:
AZE AEF : . 1 . 1/2385
Mecarbam AEWM=(%) | <LOD <LOD <LOD 0.67 <LOD <LOD <LOD <LOD <LOD 0.04
e wel | A4 [ 0056 | A | 0056 |  BF(1) | 0056 | AA BF
AZE AEF : : 1270
Metgf&ido_ A%WE(%) | <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
S ECREER IEER EETSE BEEEE:
AZE AEF 3 1 4/2558
Methidathion | #%W%=(%) | <LOD 1.76 <LOD <LOD <LOD <LOD <LOD 0.67 <LOD <LOD | 0.16
e Wl | AA [ 0005 | Axm o528 | @) | 0249 | @AM BF | <0.001
AZE AEF 3 3/1115
Methomyl AENE(%) 0.27 0.27
e Wl | AA [ o425 | Am o425 | @) | 0425 | @AM PR | <0.001
AZE AEF : : 1270
Mono = A%W%(%) | <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
crotophos =
S ECREER IEER EEETSEE BEEEE:
A% Ams 5 4 1 9 /215%8
Parathion | w2y | <top 294 235 <LOD <LOD 067 <LOD 1.33 <LOD <LOD | 0.47
e W | A4 o008 | Hxm [o736 | W) | o026 | AA "W | <0001
A% Amne 1 1/2215
Phonthoate | AEW=(%) | <LOD <LOD 0.67 <LOD <LOD <LOD <LOD <LOD 0.05
semegke) | W9 | AA [ 0009 | Ax; [ 0009 | @@ [ 0009 |  AM B#F | <0.001
A% e 2 2/2065
Phosalon | #%W%(%) | <LOD <LOD 1.33 <LOD <LOD <LOD <LOD | 0.10
- Wl | AA [ o204 | Axm o227 | W@ | o216 | AM PR | <0.001
A% a4t 950
Phosmet AEWN=(%) | <LOD <LOD <LOD <LOD <LOD <LOD
S ELEELE IEER | mwO | BEEET;
A% e ~ ~ 3 | 3/2065
pi)ahlfj&m AENE(%) | <LOD <LOD <LOD <LOD <LOD <LOD 0.27 | 0.15
® M9 | A4 [ 020 [ Axm [ 020 | #@w [ oz20 | A w@w
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#2-1-3. 77U 44 EY 5 A5 A (Insecticide) AE I (9] : mg kg )
'99 '00 '01 '02 '03 '04 '05 '06 '10 '11 A7
pesticide AEHE
180 170 170 150 150 150 150 150 173 1115 | (%)
1295
Pirimiphos— <LOD <LOD
methyl
LCRIEEN EEN Bt () AA
: : 2085
Profenfos <LOD <LOD <LOD <LOD <LOD <LOD <LOD
L CREEER IEER BERS A B
s ! 2035
Prothiofos 471 1.76 <LOD <LOD <LOD  2.67 <LOD | 0.01
wel | A4 [ o002z | Axm |o0z216 |  H#E6) 0.053 | A4 B#F | <0.001
~ ~ 2235
Pyraclofos <LOD <LOD <LOD <LOD <LOD <LOD <LOD <LOD
IERIEEN IEEN S QA A
¥ > 3| ons
Pyridaben <LOD 1.76 <LOD 3.33 <LOD <LOD <LOD <LOD 0.27 0.46
el | =4 | 00z [ Am [ o568 | BRG) 0.164 | @AM B#F | <0.001
6 | 6/1115
Pyridaly 0.54 0.54
FERE LR RIEERET 7 (4) 2.1 A 0.008
17
Pyrida— 1 /2385
phenthion <LOD <LOD <LOD <LOD 11.33 <LOD <LOD <LOD <LOD 0.71
el | #®4 o004 [ Am [ o012 @R 0.008 | A4 B#F | <0.001
3 | 3/1115
Pyriproxyfen 0.27 0.27
Wl | AA [ 0034 | Axm 0034 |  FROD) 0.034 | A4 B#F | <0.001
~ ~ 1120
Quinalphos <LOD <LOD <LOD <LOD <LOD <LOD <LOD
e | A4 | IEER B3t A B
9 | 91115
Tebufenozide 0.81 0.81
wel | A4 [ 003 [ Ax (o212 |  BREOB) 0.101 | AA BF | <0.001
! 15| e
Tebupirimfos 058 1.35 | 1.24
49 | A4 0005 | Am | 075 | @20 | 0095 | #A BE | <0.001
4 4/1288
Tefluthrin 2.31 <LOD 0.31
Wl | A4 [ 0018 | Am [o0201 |  FRW@) 0.102 | A4 B#F | <0.001
~ 1 2 6 | 9/2558
Terbufos <LOD 059 <LOD <LOD <LOD <LOD <LOD <LOD 1.16  0.54 | 0.35
wel | A4 [ o009 | Axm | 06 | @\ | 0183 | AM @F | <0001
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$o-1-3. @uUl9] =47 Bk 2 34 (Insecticide) AZ 5= (9] : mg kg )

AFPAE '99 '00 '01 '02 '03 '04 '05 '06 '10 '11 A
pesticide = A4 AENE
°,ot; 180 170 170 150 150 150 150 150 173 1115 (%)
B
AE ANRF 3 3/1288
Thiacloprid | AEW=(%) <LOD 0.27 0.23
= W9 \ A \ 0.02 \ FHa \ 0.02 \ Ht(1) \ 0.02 \ A Ht <0.001
HE ANEF . . . 1 . . . . . 1/2385
Triazophos | #&EW=(%) | <LOD <LOD <LOD 0.67 <LOD <LOD <LOD <LOD <LOD 0.04
% | owsl | A4 (0057 | Axm 0057 | @@ | 0057 [ @A BF | <0001

% 65 Al

FEAl= & 65F°] A=EHATY. HERWIEE EW Endosulfan(total) o] &
2558 A& T 67240 HAEE 26.27%2 HEWNLEE p_giz Imidacloprid
7} 1115% & 23140 AEH] 20.72%= ¢ =2 7

olE YAE Afstae AFES 18 =& {2 ofd Zioi 5
AEHE 1%E 95 SAE A3 EA Chlorfenapyr’F 5.41%, Chlorpyrlphos
7} 3.79%, EPN©| 2.89%, Ethoprophos’} 1.95%, Indoxacarb’} 1.61%,
Lufenuron®]  1.35%, Cypermethrin®] 1.33%, Cadusafos’} 1.29%,
Tebupirimophos”} 1.24%, Buprofezin®©] 1.21% 12]3l Cyhalothrin®] 1.07%
2 3T 13Fo|Ut

st B SolA AEE ASAY W AREH Hu AFsEE AvEd,
Cadusafos7} ¥4+ 0.25 mg kg™ o]l HiL 0.78 mg kg 'o]¢laL, Carbofurane 3
7 0.28 mg ke'le]l Hi ASHEE 332 mg ke o F HWA 2o AFFES
B A}h. Chlorpyrifost it 0.47 mg kg 'ofl HaFki 4
Wi, Endosulfan (total) & 4 0.70 mg kg 'o Hi AFFrEE

2 o) =9kth. w3 MethidathionS ¥4 0.24 mg kg 'o] Hil JHFFFES
0.52 mg kg 'o]laL, Parathion B+ 0.26 mg kg 'o Hi 7
mg kg 'o]2t}. PyridabenS 1 0.16 mg ke 'o] HuAFS5

“lo]9) 3, Pyridaly2 B 2.1 mg kg’ o] Hu FFIFTZL

L, Tefluthrinv‘l Bt 0.1 mg kg™'o] H1 AFEEE 0.

o™, Terbufos:= ¥ 0.18 mg kg o] 1 @dFEsrs=
ot}

A A9 Wit 0.1 mg kg o] AS Bl okAlE F 17F0| o} follA

AAZ 115S AL 25> HAEd 1~-28 9] 0»1—7]' 0.1 mg kg™ '& Z33t

Agolnz & oue glvkar £

e
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F2-1—4. ZWe] 4% EF F A (Acaricide) AE F% (¢t - mg kg )

AlFgd= '99 '00 '01 '02 '03 '04 '05 '06 '10 '11 A7
pesticide = A4 7&%?1&
o 180 170 170 150 150 150 150 150 173 1115 | (%)
Bromo- g e ! . ! . . . . ' /22205
propylate HAENZ=(%) 0.59 <LOD 0.67 <LOD <LOD <LOD <LOD <LOD 0.09
3= | 99 [ A4 [oo015] Axn [o819 | #@#@ 0417 AA @# | <0001
A% Ans 11 : /112165
Dicofol AENE(%) 7.33 <LOD | 0.87
e el | A4 0027 | Am o494 |  Bw@  |o0261 | AA FF | <0.001
A% Nws 3 : ~ ~ ~ ~ ~ - | 3/2205
Fenazaquin | AE9%(%) 1.76 <LOD <LOD <LOD <LOD <LOD <LOD <LOD 0.14
% | we | A4 [ooo4 | Am [o0014 |  BER@  [0009 | AA FF | <0.001
A% Nws : : : : : : : 2035
Fenothiocarb HAENZ=(%) <LOD <LOD <LOD <LOD <LOD <LOD <LOD
S ELEEL EEN F70) AA B
A% Nus 8 ~ ~ : : : : -] 8/2205
Tebufenpyrad | HEW%(%) 4.71 <LOD <LOD <LOD <LOD <LOD <LOD <LOD 0.36
% | we [ A4 Joon| Aw [ons |  @w@#@  |0065 | @A WF | <0.001
A% Awe | - ~ 10 : : : 12 Py
Tetradifon | 4=uziq) | <Lcop  <LOD 6.67 <LOD <LOD <LOD 8 <LOD | 0.99
e wel | A4 [oo1z | Am 0307 |  Bww  [o122| A Pw <0.001
% 6 °F4

¥2-1-5. 9] 544 EY T A EAFZAA (Plant growth regulator)?] HE F5

Algd e '99 '00 '01 '02 '03 '04 '05 '06 '10 1 A
pesticide = A3 HENE

°,Ok; 180 170 170 150 150 150 150 150 173 1115 %)

B

HE ANEF 3 3/1115
paclobutrazol | HER=(%) 0.27 0.27

x| w9 | A4 o0z | Axm | 00z | ®F@ [ 002 | AAHE | <0001

1 oA

6o An[AIe} 159 AERGZEAATL A ELAA HEHA=d, o5
AZNEE 1.0% vvolgley i A% %%+ Bromopropylate?} 0.41 mg
ke !4 3, Dicofolo] 0.26 mg ke 'FEOE A JEY AL o5 AE ALE-
3 EA3 XA tha w4 HEE ez wd

AEAGZEGA T HAdo] Yol dntdorE Fasitta el glom, XA
743} Paclobutrazol 1F%te] AZHA=H HEWEE 0.27%°1%03, A= 2

h
M A AF 3L 0.02 mg kg 12 oS orr),




o
NP

i

il
o

&+

el

oE

1-2. 959 34X ES =

= 1990dd)

SERIEE!

oo 5744 E

l
s
w
I
2

f
Gl

7]

o
T

b gom, sl @41 AgHa

S

et

wmo
15

=9 A%

T

)A

)

a4

o
=

orrha Hul

F717F 4]

A&

3

[ A< e

el 7Fs3s

upebA] kol A
Fol WSkt

o}
S

gk 1990 tf o]

A sHE H Qo)A

1
s

21



7t T

H2-1-6. EY T #7I9aA w2k 7 7 () ¢ opg ke ')
Pesticide H 9 |
a—HCH 0.04 4.1 0.80
—HCH 0.04 19.76 2.31
6—HCHC 0.01 7.01 0.52
v—HCH 0 11.45 0.77
HCHs 0.14 42.31 4.39
P,P'—DDE 1.81 149.76 29.60
P,P'=DDD 0.54 31.63 5.96
P,P'=DDT 0.72 777.71 45.84
DDTs 3.58 831.32 81.41

DDT/ (DDD+DDE) 0.04 14.51 1.51
DDD/DDE 0.02 0.7 0.29

A} & Laiguo Chen 2], Chemosphere, 2005

Chen & (2005)2 T FA929 AMa A2A ELoA DDTs, HCHs
PAHs Z-HF%S 2UE 3 A3 PAHs 42~3077 ug kg™', DDTs 3.58~831
pg kg™' 2@ HCHs 019~42.3 ug kg '4502 AZHAtha R asqich. 53
DDT/ (DDD+DDE)®] H]&o] A EL A >2u8] HEH L 9o o] F3}
ol % DDT AJ&°] EOE W= FEaL e Ao s dasiglnh. old e 4
o ale] AFAEL EY W DDTY #A=S DDTE 93 E¢E=R ¥3sta
A& dicofol 2FA]¢] A}%gi A3te] A% DDT ETEC EYo=z AL F
Juo] dEpG ARl Ao R Bt
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¥2-1-7. BEF T F71927 Foke] AF #F (29 s ng gD
tree land FAA F7BA
Pesticides
P+ EFHA Ht+ ¥ FH2} AL +ETHA}
a—HCH 4.34 = 2.84 591 = 2.7 2.21 £ 2.73
3—HCH 8.89 = 7.74 14 = 6.57 6.09 £ 9.11
vy—HCH 3.55 = 2.63 5.69 = 2.07 3.09 £ 2.31
6—HCH 4.17 £ 3.53 2.95 £ 3.52 2.14 £ 3.51
>HCH 20,94 = 124 28.53 = 10.77 13.53 = 17.01
0,p'—DDE 8.63 = 6.83 4.74 = 4.24 3.34 £ 4.54
p,p'—DDE 27.9 £ 16.5 22.78 = 13.38 7.51 £ 4.17
p,p'—DDD 19.02 =+ 13.21 11.5 £ 7.39 3.78 = 4.02
0,p'—DDT 6.92 £ 12.08 2.64 = 3.51 2.67 £ 3.29
p,p'—DDT 27.78 = 22.67 8.55 = 6.32 7.96 £ 5.23
>DDX 90.25 = 53.17 50.23 = 28.7 25.26 = 19.04
HCB 5.13 = 3.49 3.76 £ 2.27 1.86 £ 1.21
a—Endosulfan 3.2 £ 2.07 2.04 = 3.03 1.6 £ 2.97
Dieldrin 4.44 = 2,77 3.01 = 3.17 2 + 342
Endrin 1.5 = 2.36 1.64 £ 2.33 0.32 £ 0.51
Drins 5.94 = 4.42 4.66 = 4.74 2.33 £ 3.93
>0CP 125.45 £ 61.23 89.22 = 41.34 4457 £ 42.16

A& WANG Fang 9], Journal of Environmental Sciences, 2007

Fang s (2008)& 2004 S Taihu&s A<
H F7IdaA sk gk FFAAE
EgoA HAEHAoH HAA F FFgo]
o AH8¥ HCH % DDT9
U AR B WA vk

& #43%

T

3 h 1980y
[e)

=] = = 2~
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F2-1-8. BEY T F7IdaA s A7 FF (9] ng g h)
shallow subsurface deep layer soil
Pesticides H 9 mean median H 9 mean median
H H
a—HCH 0.32 8.19 1.27 0.7 0.14 1.28 0.34 0.29
3—HCH 0.37 4511 5.69 2.7 <LOD 3.99 0.6 0.26
v—HCH <LOD 12.86 2.45 0.86 0.2 1.03 0.47 0.4
6—HCH <LOD 5.85 0.94 0.43 <LOD 0.61 0.1 0.07
HCHs 1.36 56.61 10.35 5.25 0.4 5.36 1.51 0.99
B/v 0.09 29.47 2.3 3.96 <LOD 7.78 1.22 0.52
p,p'—DDE 0.22 832.37 51.07 51.07 0.05 48.42 1.97 0.22
p,p'—DDD 0.15 50.38 13.31 13.31 <LOD 10.18 0.69 0.17
0,p'—DDT <LOD 533.23 19.2 19.2 <LOD 4.46 0.32 0.12
p,p'—DDT <LOD 1924.76 57.21 57.21 <LOD 50.39 2.61 0.13
DDTs 0.77 2178.55 140.79 140.79 0.13 66.98 5.59 0.82
DDT/DDE 0.006 63.9 0.38 2 0.05 231.9 8.3 0.86
A& Youfeng Zhu €], Chemosphere, 2005
Zhu & (2005) wWlo]q e A9 B F F7/19404 & DDTs<}
HCHsol tigt zHFale] oigt I5+=2 5~30 on zlo]o] Eofo|A= HCHs7}
1.36~56.61, DDTs7} 0.77~2,178 ng g 8919 *F&S BYon, 150~180
cn Zole] EY F AFFE I Abolrh gldvhal Barskqlth
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¥2-1-9. 390 (99| BEF F §71A40A %4 ZF FE (unit : pg g ")
A" Nas

Pesticides . H 9 Mean Median
HCB 17 64.2 3940 1040 448
a—HCH 17 24.5 2870 672 206
3—HCH 16 <LOD 48200 6210 1940
vy—HCH 17 10.8 726 239 84.8
>HCH 17 136 51800 7120 2230
a—HCH/y—HCH - 1.97 3.96 2.65 2.53
B—HCH/a—HCH - - 16.8 6.69 5.17
TC 17 0.218 1.92 0.998 1.13

CC 13 <LOD 3.71 1.41 1.33

TN 17 0.454 7.77 2.35 1.92
>.Chlordane 17 0.697 12.6 4.75 3.67
TC/CC - - 1.14 0.561 0.721
a—Endosulfan 13 <LOD 3.09 1.07 0.965
B—Endosulfan 7 <LOD 2.27 0.553 <LOD
Endosulfan sulfate 17 <LOD 4.34 1.75 1.25
> Endosulfan 17 <LOD 8.99 3.34 2.21
0,p'—DDT 14 <LOD 1670 478 247
p,p'—DDT 13 <LOD 12000 3140 1850
p,p'—DDE 17 72 136000 1550 524
p,p'—DDD 15 <LOD 1050 415 210
>DDT 17 72 28200 5430 2110
p,p'—DDT/o,p'=DDT - - 12.2 5.41 5.14
p,p'—=DDT/p,p'—DDE - - 7.58 2.54 2.92

A& WANG Xu 9, Journal of Environmental Sciences, 2009

7k 7,120, 5425, 1,039 pg g 'olAth. 7E fr194aA FF] BR
chlordane, endosulfan®] Z}Z} 4.8, 3.3 pg g o2 w9 gk} §7]dA
ofcll o3t EFAE HA ARGl ogh J3FH FRAJOEFE o]F
S 7FsAdol e Ao® dAddvta Hishglt

_
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Y. "4

F2-1-10. =34 EG T 719 skl &7 5
HEN = pesticide mean
Endosulfan 0.025
Endosulfan—sulfate 0.015
Chlorpyrifos 0.01
(mffg_l) 433'45/978% Profenfos 0.003
Chlorothanil 0.002
Cypermethrin 0.002
Cylohathrin 0.002
(mg%L_l) 2'10/219% Chlorpyrifos 0.07

Zt& @ Lu,Jinky Leilanie Del Prado €], Archives of Environmental Contamination and Toxicology, 2010

Lu & (2010)2 229 Benguet A9 F8 &% F9 57
SRS tHdE AT 78710 B s ]

334700l EGF AEIAME okl HEH
0.025 mg kg ‘= 7HE #e AHFFS HYw, B
oW chlorpyrifos?} 0.07 mg L'2 7}% =& zFaFo] YEbwtl),

=
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#2-1-11. B, & 9 AAE gt f7|daA4 59 A7 a5
IPM Non-IPM (farmers practices)
Pesticide
R1 R2 R3 Mean R1 R2 R3 Mean
lindane 0.001  0.001 0.001 0.001 0.003 0.006 0.005 0.001
Eof Atrazine 0.01 0.02 0.01  0.015 0.002 0.003 0.002
(mg k&™) chlorpyriphos  0.003  0.001  0.001  0.001  0.001  0.004 0.003
Kaithal pendimethalin ~ 0.03 0.03 0.05 0.01 0.03 0.05 0.02
] lindane ND ND ND ND ND ND ND ND
2 Atrazine ND ND ND ND ND ND ND ND
(ug L™ chlorpyriphos ND ND ND ND ND ND ND ND
pendimethalin ~ ND ND ND ND ND ND ND ND
EoF 0.03~
(ng ke ) 0.03 0.001  0.001 50y ND ND ND ND
Dehradun = _ ND ND ND ND ND ND ND ND
(ug LY carbendazim
T
Rice grain
(ig L) 0.002 0.0009 0.001  0.001 ND ND ND ND

A} @ Sumitra Arora €], Bull Environ Contam Toxicol, 2008

Arora 5 (2009)2 WalTEgdaAg (IPM)< Halssdaa s Ak &
& Ed B B AMNE gigk soke] RAdell dis] xAFsEITh Kaithal A<
9] Z-$- pendimethalin, atrazine, lindane ¥ chlorpyrifos, Dehradun A9 ¢] 7
9~ carbendazimg 439 tt. Dehradun A9 2ol 79 carbendazim©]
0.001 mg kg™, EZolAE 0.03~0.001 mg kg 'e] HWAZ HAEHA}. B

gy 9 WelsFadeE AASHA ¥ 2 5 ARES MRLyRE
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®2-1-12. EF & {7192 Foke A5 ¢ (2] :ng g H)
Herbert region Burdekin region

H 9 median H 9 median

HCB <LOD 0.033 0.014 <LOD 0.204 0.031
a—HCH 0.006 6.23 0.733 <LOD 0.109 0.025
3—HCH 0.02 45.6 0.898 <LOD 2.12 0.178
v—HCH <LOD 3.99 0.464 <LOD 0.849 0.132
6—HCH 0.005 2.77 0.164 <LOD 0.038 <LOD
Aldrin <LOD 0.132 0.033 <LOD 0.096 <LOD
Dieldrin 0.028 22.2 1.65 <LOD 3.297 0.051
Heptachlor <LOD 0.06 <LOD <LOD 0.288 0.043
Heptachlor epoxide <LOD 3.964 <LOD <LOD 15.9 0.313
trans—Chlordane <LOD 0.762 0.009 <LOD 7.98 0.231
cis—Chlordane <LOD 0.176 <LOD <LOD 2.157 0.046
p,p'—DDD <LOD 0.031 <LOD <LOD 0.313 <LOD
p,p'—DDE <LOD 6.217 0.092 <LOD 19.9 0.036
p,p'—DDT <LOD 0.411 0.047 <LOD 0.972 0.029
Chlorpyrifos <LOD 0.936 <LOD <LOD 0.987 <LOD
Endrin <LOD 0.936 <LOD <LOD <LOD <LOD
Endrin aldehyde <LOD <LOD <LOD <LOD <LOD <LOD
Endosulfan I <LOD <LOD <LOD <LOD <LOD <LOD
EndosulfanII <LOD <LOD <LOD <LOD 0.04 <LOD
Endosulfan sulfate <LOD <LOD <LOD <LOD 0.105 <LOD
Methoxychlor <LOD <LOD <LOD <LOD <LOD <LOD
PCBs <LOD <LOD <LOD <LOD <LOD <LOD

A& ], E. CAVANAGH ], Marine Pollution Bulletin, 1999

Cavanagh & (1999)2 1950~1980t] &7 A5 Fol A4
719wk ES Toll AstAl Hal, EY AR Qe FHAY
S 29A71aL gtk ool Herbert ¥ Burdekin 4 F¥We EY JHE F
719 aAs ke g dRgFs BAg Ay 22479 sl HEHIYoH,
AZE §7192A4% ZF pp'—-DDEZ} HerbertA oA Hi 6.217 ng g |,
Burdekin®] 9| 4] p,p'—DDE, heptachlor epoxide”} Z+2F #i 19.9, 15.9 ng
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ob, 292

®2-1-13. BF & f719 2 vk B/ FF (9] @ mg kg )

Pesticide "9 T
Pentachloro—aniline <0.01 0.2 0.14
Dieldrin <0.01 0.05 0.04
2002 DDD <0.01 0.03 0.03
DDE <0.01 0.29 0.12
DDT <0.01 0.09 0.09
2.0CP <0.01 0.305 0.149
Iprodion 0.26 0.26 0.26
pendi 0.04 0.04 0.04
propy 0.01 0.04 0.03
quinto 0.03 0.03 0.03

tetrasul <0.01 <0.01
vy—chlor <0.01 0.13 0.05
0,p—DDD <0.01 0.17 0.06
0,p—DDE <0.01 0.01 0.01
0,p—DDT <0.01 0.16 0.07
p,p—DDD 0.02 0.18 0.06

2005

p,p—DDE <0.01 0.23 0.11
p,p—DDT <0.01 0.28 0.17
Endo 0.04 0.04 0.04
Endrin 0.02 0.13 0.06
HCB <0.01 0.01 0.01
Pentachloro—aniline <0.01 0.73 0.21
a—Chlordane <0.01 0.18 0.08
Dieldrin 0.01 0.14 0.05

cis—heptachloroepoxide <0.01 <0.01
2.0CP <0.01 1.325 0.322

Z+& @ Isabel Hilber 2], Chemosphere, 2008

Hilber & (2008)<% 29129 Wpapas Ajujx|ell A h577]gke] 21 #7194
A 53 BEF F7)E = EA, pH Sl tste] 2002d58 20059 A
CIEL T o ENRE HYT, §71927
o] FHe 1 debtd, f7194A et
B AR 9P FE adont EFRVIEAFIN ok FHolgy n

skt

A Jl
Jo

N

2

B~

s

[ Fr
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v}, A=

¥2-1-14. BEF F f71927 wope] AR #F (F9] :ng g)

Pesticide A Z I ¥
Heptachlor epoxide A <LOQ 0.2 0.20
Heptachlor epoxide B <LOQ 0.72 0.30
a—Chlordane <LOQ 0.62 0.27
y—Chlordane <LOQ 0.48 0.26
Dieldrin 19 0.58 2.78 1.62
Endrin 0.9 1.2 1.05
Methoxychlor <LOQ 0.79 0.39
Mirex <LOQ 0.03 0.03

Total 0.12 4.97 2.30

A& @ Penka Shegunova 2], Environmental Pollution, 2007

Shegunova & (2007)2 A2 &F3st=9 F3H E< (industrial, background,
mountain) & 71942 A 52 chlordane, heptachlor, dieldrin, aldrin, endrin,

isodrin, endosulfan, methoxychlor, mirexol] W 3a}o] FA}st Au}p o5 5ofo]

AREE A BA 200 do] AR FolE REA s EAd= As

dom FAA EY Hu} AHESNA 1 FEvt =4 UE

o
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A} X 2EZL

#2-1-15. B & H71947 sk AF (9] : pg ke )
Pesticides samplel sampleb samplel8 sample22 sample25
Desthylatrazine <LOD <LOD <LOD <LOD <LOD
Dimethoate <LOD <LOD <LOD <LOD <LOD
Atrazine <LOD 4.4 <LOD 52 <LOD
Lindane <LOD <LOD 0.9 3.6 <LOD
Alachlor <LOD 2.3 <LOD 6.4<10° 2.1
Metalaxyl <LOD <LOD <LOD <LOD <LOD
Metolachlor <LOD 2.4x10° <LOD 2.2 <LOD
Chlorpyrifos 2.7 <LOD 2.0 1.3 <LOD
Pendimethalin <LOD <LOD 1.0x10” 1.2 <LOD
Chlorfenvinphos E <LOD <LOD <LOD <LOD <LOD
Chlorfenvinphos Z <LOD <LOD <LOD <LOD <LOD
Quinalphos <LOD <LOD <LOD <LOD <LOD
Procymidone <LOD <LOD <LOD <LOD <LOD
Endosulfan I <LOD 2.5%10 <LOD 4.3 <LOD
4,4'-DDE <LOD <LOD <LOD 11 <LOD
Dieldrin <LOD 7.2 <LOD 6.7x10° <LOD
Endosulfan II <LOD 4.4x10° <LOD 27 <LOD
4,4'-DDD <LOD <LOD <LOD 4.0 <LOD
Benalaxyl <LOD <LOD <LOD <LOD <LOD
Endosulfan sulfate <LOD 5.5x10 <LOD 96 <LOD
A& 1 C. Gonc,alves 9|, Journal of Chromatography A, 2006
Goncalves & (2006)2 EYo] Hisoks 43340 F2HA =LA+
A FERE o] &3t GC-MS-MSE A W gor ¥afzd 559 o}

A TR G BES FA3 A} endosulfan, endosulfan sulfate, dieldrin,
4,4 —-DDE, 4,4'-DDD, atrazine, alachlor, metolachlor,

pendimethalin, lindanes 9] &eFo] HE=HA S s3I

chlorpyrifos,
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¥2-1-16. B 5 F7192A 5o &F F+ (9] : ug kg™h)

Pesticides H o9 3
Alachlor <LOD 60100 3188.21
Atrazine <LOD 85.4 18.96
Chlorpyrifos <LOD 148.8 18.43
Endosulfan I <LOD 61.3 28.03
Endosulfan I <LOD 135.6 26.42
Endosulfan sulfate <LOD 280.8 100.13
Dimethoate <LOD 95.6 45.12
Lindane <LOD 60 42.90
pendimethalin <LOD 6906.2 591.00
Chlorfenvinphos <LOD 1.4 1.40
Procymidone <LOD 133 27.63
Dieldrin 132.9 465.5 297.99
4,4'-DDE 7.1 24 14.90
4,4'-DDD 2.9 9.2 5.42
Desethylatrazine <LOD 12.2 8.90

A& @ C. Gongalves £, Talanta, 2005

Goncalves & (2005)2 USEE o] 83 sofo] AR 48 333, 1
A3} X257 Povoa de Varzim Aol A alachlor, chlorpyrifos, endosulfan,
atrazine 2 pendimethalin®] A&H oM, 629 £ 0.05~7.0 ¢ kg '
A= Aol vewen Frtdoer EY At sk g A7 2838
L= RnAS S R

o}. ohxelzt

Ssebugere 5 (2010)& $7it} Kihithi A9 EY = F7]9404 59 2
F A4S $flstel GC-ECD9 GC-MSE Abgshalch. AEH ¥k &
DDTs, DDEs, DDDs, dieldrin, a—endosulfan, [3—endosulfan, endosulfan
sulfatec] 1o, 7AEFLS 0~59 g kg ' WHE Yepwtriar ®ashlr,

fir S

lo

=
T
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#2-1-17. Kihiihi A1 B T F719207 s 37 &5 (<) pg ke )
A B C D E
Pesticide - - - - -
H 9 median H 9 median H 9 median H 9 median H 9 median
. ~ 10~ 11~ -~ 32~
p,p'—=DDT 7~34 17 23 18 25 18 3~18 10 59 49
. 11~ 24~ 12~ 14~
o,p'—DDT 20 17 38 33 18 15 ND 97 19
p,p'—DDE 2~10 5 9~20 17 6~13 7 2~7 3 14?6~ 35
o,p'—DDE 6~14 8 8~16 12 6~15 10 ND 124; 21
p,p'—=DDD ND ND 3~14 6 ND ND
o,p'—DDD ND 4~13 6 2~7 6 ND ND
Total p,p'—DDE _ _
fotd] By DDT 0.2 0.9 5 0.5 0.7
Dieldrin ND ND ND ND 2~6 4
Endosulfan—a 4~8 6 1106~ 12 4~6 5 5~9 6 3~7 6
14~ 10~
Endosulfan—_3 5~10 8 20 16 ND 6~11 10 15 11
Endosulfan= 3~5 4 ND 2~5 3 4~7 6 ND
sulphate
Endosulfan—a
Jendosulfan— B 0.5 0.8 0.7 0.4
A& Patrick Ssebugere 2], Chemosphere, 2010
F¥2-1-18. Mabira %9 BE¥ T F71947 539 7/ % ) oug ke )
o 1 2 3
Pesticide . . .
range median range median range median
p,p'—DDT ND 3~9 6 ND
0,p'—=DDT ND ND ND
p,p'—DDE ND 2~4 4 ND
0,p'—DDE ND ND ND
p,p'—DDD ND ND ND
o,p'—DDD ND ND ND
Total p,p'—DDE/total p,p'—=DDT
Dieldrin ND ND ND
Endosulfan—a ND ND ND
Endosulfan—03 ND ND 2~4 3
Endosulfan—sulphate ND ND ND
Endosulfan—a/endosulfan—3 0.4

A} & : Patrick Ssebugere 2], Chemosphere, 2010
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A Bepa

¥2-1-19. EF T F71927 sok] A7 % (29 :ng g )
o region 1 region 2 region 3
OF pesticides ’E Az 'E ' 'E L
a—HCH <0.03 0.22 0.06 0.09 0.51 0.26 <0.03 0.08 <0.03
vy—HCH <0.05 0.09 <0.05  <0.05 0.4 0.15 ND
3—HCH <0.05 0.05 <0.05  <0.05 0.34 0.15 <0.05 0.06 <0.05
Heptachlor <0.05 <0.05 <0.05 ND 0.05 0.08 <0.05
6—HCH ND <0.05 0.21 0.07 ND
Aldrin <0.04 0.09 <0.04 <0.04 0.23 0.08 ND
Heptachlor—epoxide ND 0.08 0.2 0.05 ND
Endosulfan I <0.05 2.09 0.71 <0.05 0.06 <0.05  <0.05 0.05 <0.05
p,p—DDE 2.05 8.8 5.16 2.39 10.23 5.26 0.05 0.44 0.21
Dieldrin <0.05 0.05 <0.05 0.05 0.96 0.21 ND
Endrin <0.05 0.25 0.08 <0.05 0.13 0.11 ND
0,p'—DDT 0.05 1.69 0.47 0.08 2.58 1.15 <0.01 0.16 0.07
p,p'=DDD <0.01 1.23 0.48 <0.01 1.39 0.1 <0.01 0.09 0.07
EndosulfanII <0.05 3.69 1.77 0.06 0.29 0.12 <0.05 0.05 <0.05
p,p'—=DDT 0.03 1.12 0.5 0.09 1.39 0.64 <0.01 0.13 0.07
Endosulfan sulfate <0.05 3.69 1.77 0.06 0.41 0.15 <0.05 0.05 <0.05
Metoxichlor ND <0.1 0.1 <0.1 ND
Mirex <0.1 2.78 1.41 <0.1 0.47 0.26 ND

A} @ Sandra R. Rissato ], Chemosphere, 2006

Rissato & (2006)2 L2 HeA99 BEY F9o {7944 <=
PCBsoll ™3l zbFi-a o2 ®okolA HCH, DDTY HEHS

0.12~11.01 ng g '& Uehton, EoxE= 0.02~0.6, 0.
ng g |2 e B asg)

11
02~0.58, 0.02~0.5
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¥2-2-1. & EY & F2% 3% (9] : mg ke )
ARG dEE TR cd Cu As Hg Pb Cr*® Zn Ni
F A 0.000 0.110 0.000 0.000 0.500 0.000 15.667 0.867
2002 A 0.597 44,652 11.481 0.613 202.850 0.215 278.480 101.867
a 0.108 4.850 0.298 0.048 8.500 0.016 76.610 16.349
F A 0.000 0.446 0.000 0.000 0.295 0.000 10.400 2.020
2003 A 1.055 48.885 7.539 0.653 128.500 0.080 214.997 81.200
a 0.103 4.416 0.243 0.035 6.548 0.002 74.793 16.205
# A 0.000 0.596 0.000 0.000 0.380 0.000 7.934 0.000
2004 i 0.550 49.500 0.286 0.379 60.500 0.000 282.233 53.563
195 a 0.129 6.022 0.059 0.037 6.703 0.000 55.619 11.043
F A 0.000 0.157 0.000 0.000 0.000 0.000 7.245 0.835
2005 H 1 0.865 16.670 5.866 0.224 52.850 0.000 282.733  50.034
a 0.078 4.055 0.306 0.015 5.263 0.000 55.708 9.388
# A 0.000 0.006 0.000 0.000 0.000 0.000 0.140 0.077
2006 H 1 0.295 13.301 3.370 0.174 41.010 0.000 258.667  38.592
3 0.066 3.443 0.467 0.019 5.603 0.000 65.165 11.545
Z A 0.000 0.325 0.008 0.000 0.355 0.000 5.893 0.000
2007 H 1 0.413 21.294 5.925 0.364 32.580 0.000 262.500 65.960
3 0.070 3.997 1.429 0.038 4.690 0.000 63.565 10.609
Z A 0.000 0.090 0.000 0.000 0.000 0.000 0.000 0.000
2008 H 1 0.375 26.800 2.719 1.184 37.460 0.045 223.900  71.847
a 0.057 4.119 0.311 0.039 4.403 0.002 65.500 8.950
# A 0.000 0.469 0.000 0.000 0.846 0.000 7.250 0.000
127 2009 A 0.245 19.901 4.768 0.141 40.934 0.513 116.137 60.672
3 0.068 4.221 0.539 0.036 5.383 0.016 46.877 9.695
Z A 0.000 2.633 0.000 0.000 7.605 0.000 20.414 2.166
2010 H 1 3.678 128.791 17.867 0.430 58.884 4.963 195.957  48.963
a 1.146 16.657 5.297 0.035 22.013 0.263 62.486 13.335
F A 0.000 0.006 0.000 0.000 0.000 0.000 0.000 0.000
A 3.678 128.791 17.867 1.184 202.850 4.963 282.733 101.867
o 0.203 5.753 0.994 0.034 7.678 0.033 62.925 11.902
AN, THEAAAGY - EGSAY D EYed duzA A7

36



F¥2-2-2. A EY T FHE5 I (9] : mg ke )
ARey  dxd TR cd Cu As Hg Pb cr'® Zn Ni
E 0.000 0.000 0.000 0.000 0.000 0.000 15.547 0.000
2002 T 0.450 14.405 4.269 1.177 27.560 0.159 327.500 190.680
3 0.100 3.735 0.187 0.057 4.076 0.015 85.113 18.696
E 0.000 0.000 0.000 0.000 0.000 0.000 21.800 2.600
2003 T 0.310 29.330 4.962 0.286 34.250 0.255 231.367 342.102
3 0.109 3.878 0.212 0.031 4.642 0.008 83.565 20.194
E 0.000 0.115 0.000 0.000 0.000 0.000 2.695 0.000
2004 T 0.301 28.050 3.349 0.605 65.149 0.000 222.433  224.192
3 0.074 4.401 0.096 0.029 5.864 0.000 67.617 14.034
B 0.000 0.415 0.000 0.000 0.000 0.000 2.725 0.310
2005 T 0.410 13.900 4.053 0.078 80.880 0.000 233.600 68.135
3 0.082 4.219 0.214 0.008 6.373 0.000 78.172 11.267
B 0.000 0.063 0.001 0.000 0.192 0.000 11.980 0.333
2006 2 1 0.235 29.003 3.714 0.139 80.200 0.000 207.003 42.626
3 0.060 3.478 0.476 0.018 4.992 0.000 80.146 11.955
Z A 0.000 0.000 0.003 0.000 0.000 0.000 8.017 0.000
2007 T 0.277 26.754 5.909 0.311 21.891 0.000 223.933 50.320
3 0.049 2.982 0.655 0.036 3.375 0.000 66.592 9.240
Z A 0.000 0.195 0.000 0.000 0.000 0.000 0.000 0.000
2008 T 0.370 25.665 3.964 0.197 46.000 0.000 257.367 53.202
3 0.053 4.320 0.317 0.028 3.265 0.000 71.526 7.939
e 0.000 0.000 0.000 0.000 0.000 0.000 7.126 0.000
2009 T 0.248 40.190 2.449 0.218 71.822 0.789 188.481 35.075
3 0.060 3.024 0.365 0.036 6.345 0.031 49.845 8.008
Z A 0.000 1.300 0.000 0.000 3.872 0.000 16.755 0.000
2010 T 3.623 125.295  20.403 0.498 144.751 4.590 251.455  48.957
3 1.136 21.376 5.230 0.031 25.051 0.201 72.867 17.701
F A 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
H 1 3.623 125.295 20.403 1.177 144.751 4.590 327.500 342.102
3 0.191 5.713 0.861 0.030 7.109 0.032 72.827 13.226
AN, THE AT - ESFSAY 2 ESLH HuzA A
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¥2-2-3. $59 ES F T35 I (¢ : mg kg™)
ARG dE" TR cd Cu As Hg Pb Cr*® Zn Ni
E 0.000 0.550 0.000 0.000 0.065 0.000 19.333 1.433
2002 T 0.540 23.675 2.191 2.425 89.054 0.132 206.110  84.670
o 0.123 5.048 0.215 0.104 7.557 0.011 83.672 19.554
E 0.000 0.475 0.000 0.000 0.000 0.000 22.100 1.333
2003 H 1 0.445 48.400 1.817 0.179 75.950 0.066 197.557  78.561
o 0.125 5.685 0.175 0.042 5.891 0.002 87.981 19.263
B 0.000 0.395 0.000 0.000 0.000 0.000 8.157 2.600
2004 T 0.310 37.621 0.844 0.124 91.550 0.000 166.349  41.875
o 0.095 6.358 0.068 0.029 6.770 0.000 68.580 13.528
e 0.000 0.220 0.000 0.000 0.000 0.000 23.658 1.185
2005 H 1 0.625 30.990 2.840 0.615 82.080 0.000 297.000  39.305
o 0.089 5.576 0.272 0.030 4.727 0.000 76.719 11.642
E 0.000 0.055 0.000 0.000 0.104 0.000 1.193 0.483
2006 H 1 0.430 15.940 3.016 0.571 84.675 0.000 238.657  37.667
o 0.067 4.080 0.450 0.038 5.581 0.000 81.984 12.568
Z A 0.000 0.350 0.013 0.000 0.025 0.000 18.284 1.214
2007 H 1 0.225 18.800 5.387 0.163 10.470 0.000 195.823  70.137
o 0.071 4.622 1.138 0.041 3.377 0.000 77.529 14.705
Z A 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2008 H 1 0.370 25.935 2.596 0.383 19.320 0.045 295.762  95.001
o 0.065 4.748 0.304 0.036 3.225 0.003 95.673 12.662
E 0.000 0.000 0.000 0.000 0.000 0.000 10.607 0.000
2009 A 0.269 10.995 2.573 0.373 29.962 0.500 173.343  64.732
o 0.055 2.867 0.348 0.049 3.455 0.028 64.306 12.337
Z A 0.000 0.000 0.000 0.000 5.203 0.000 21.285 2.034
2010 H 1 3.286 121.521  22.503 1.103 47.805 4.000 163.192  37.939
3 o 1.130 31.468 6.949 0.049 21.496 0.345 79.971 14.555
F A 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
i 3.286 121.521  22.503 2.425 91.550 4.000 297.000  95.001
w3 0.202 7.828 1.102 0.046 6.898 0.043 79.602 14.535
SN, THEAAINY - EGSAY D EYO A e xAL A7
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¥2-2-4. BFEA EF F 85 IF (9] : mg kg™ )
ARG dEE TR cd Cu As Hg Pb Cr*® Zn Ni
F A 0.000 0.000 0.000 0.000 0.000 0.000 26.400 0.000
2002 A 0.932 9.151 0.839 0.573 11.563 0.083 204.560  98.650
o 0.091 1.781 0.174 0.074 3.410 0.007 73.610 17.256
# A 0.000 0.080 0.000 0.000 0.485 0.000 36.627 2.033
2003 H 1 0.370 21.990 0.700 0.239 13.525 0.000 264.837 98.911
a 0.132 2.649 0.130 0.034 3.897 0.000 87.651 21.083
# A 0.000 0.000 0.000 0.000 0.040 0.000 2.363 0.000
2004 i 0.245 35.619 0.389 0.346 13.755 0.000 258.508 68.801
54 a 0.060 2.487 0.046 0.048 3.669 0.000 62.551 14.559
F A 0.000 0.265 0.000 0.000 0.000 0.000 2.295 0.255
2005 H 1 0.390 16.187 1.190 0.072 13.115 0.000 202.567  36.948
3 0.073 2.543 0.112 0.016 3.759 0.000 63.297 9.259
F A 0.000 0.063 0.003 0.000 0.000 0.000 1.133 0.414
2006 H 1 0.185 44.050 3.548 1.720 16.400 0.000 250.808  25.533
3 0.051 2.914 0.479 0.046 3.005 0.000 69.848 10.280
Z A 0.000 0.000 0.001 0.000 0.000 0.000 1.739 0.565
2007 H 1 0.235 7.138 5.659 0.550 9.485 0.000 175.473  60.360
a 0.067 1.901 1.008 0.057 2.740 0.000 73.304 13.933
= 0.000 0.000 0.000 0.000 0.000 0.000 3.155 0.000
2008 H 1 0.425 11.110 2.745 0.197 8.665 0.259 180.467 67.242
a 0.042 1.850 0.312 0.034 2.794 0.006 77.767 13.077
# A 0.000 0.000 0.000 0.000 0.000 0.000 14.489 0.000
54 2009 H 1 0.522 14.755 1.094 0.251 13.524 1.481 251.187 42.215
a 0.049 1.448 0.319 0.038 2.018 0.070 75.281 9.788
Z A 0.000 2.472 0.122 0.000 2.951 0.000 8.351 1.633
2010 H 1 3.270 43.937 18.129 0.146 73.961 3.591 201.555 37.689
o 1.031 14.731 4.173 0.027 22.584 0.590 67.548 12.590
F A 0.000 0.000 0.000 0.000 0.000 0.000 1.133 0.000
A 3.270 44.050 18.129 1.720 73.961 3.591 264.837 98.911
w3t 0.177 3.589 0.750 0.0412 5.320 0.075 72.317 13.536
A, THEAAAGY - EGSAY D EYed HduzA A7
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0.550

43.870
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40

90.000

6.650
IN-HCl), A&=(Zn, Ni)

ARAR]Y, 2010

L

1.540
0.120

FF(As

<

A5

<]

: 0.1IN—-HCI

S




®2-2-6. 2 Q1 A 544 B T 5 3P (9 : mg ke )
A¥e d=d T2 Cd Cu Pb As Zn Cr® Ni
A 0.010 0.060 <0.001 <0.001 0.400 <0.001 0.030
2000 # 3 8.595 305.810 557.450 62.000 429.100 4.968 55.470
3 o 0.586 17.880 22.610 3.680 34.600 0.260 0.990
# A <0.001 <0.001 <0.001 <0.001 11.300 <0.001 2.900
600 2004 F 5.550 292.000 402.880 43.350 1789.000 14.216 2073.000
3 o 0.457 13.880 14.810 1.880 161.400 0.330 30.500
A <0.001 0.030 <0.001 0.010 17.440 <0.001 0.600
2008 # 3 7.730 284.000 329.650 29.540 1547.850 4.760 1156.500
oz} 0.370 13.300 14.020 1.880 132.360 0.300 22.040
e <0.001 <0.001 <0.001 <0.001 0.400 <0.001 0.030
FH 8.600 305.810 557.450 62.000 1789.000 14.210 2073.000
B 0.470 15.000 17.140 2.480 109.453 0.300 17.843
A AN-HCl &4 3 (Ase IN-HCD), A3(Zn, Ni)

H 0
1 H
YA, FABAMERAA, 2010

¥2-2-7. QYA AF FHA EY F FEE ¢ () mg ke )
ARG dmE F R cd Cu Pb As Zn cr?* Ni
A <0.001 <0.001 <0.001 <0.001 0.420 <0.001 <0.001
2001 F 25.910 324.750 149.080 22.070 243.780 13.150 49.470
600 3 o 0.280 9.160 9.030 1.020 8.300 0.450 0.920
# A 0.010 0.010 0.230 0.010 15.400 0.030 1.000
2005 F x 17.870 164.800 97.930 7.180 1105.000 2.800 167.500
3 0.250 6.680 7.040 0.440 78.100 0.260 18.800
A A <0.001 <0.001 <0.001 <0.001 0.420 <0.001 1.000
F x 25.900 324.750 149.080 22.070 1105.000 4.260 167.500
3 o 0.270 7.940 8.090 0.730 43.200 0.240 9.860
A IN-HCl ¥&4 3&(AsE= IN-HCD, A33(Zn, Ni)

=] 0 kel
=] h=!
THEYGN, sHBEH TS, 2010

H2-2-8 AEER FH AT ¥R EF T THE §Y (9] ¢ mg ke )

ARG dmE F R cd Cu Pb As Zn cr?* Ni
A 0.010 0.310 0.670 0.010 0.160 0.005 0.050

600 2002 F 0.916 24.640 24.730 2.723 78.200 1.129 3.280
3 0.097 4.040 5.200 0.462 4.710 0.169 0.590

A 0 0.IN-HCl &4 3=(AsE IN-HC), A8 (Zn, Ni)
Aty A4 5 2AA, 2010
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E2-2-5%H ®2-2-87MA = FIHEAHREHe] HFsAA A Al FaH
ZAFE 3 A3E 29438 Aot

F2-2-50A B vie} o] ALY EAA T TEE TS 19994,
2003 Z1gar 20079l ZF 6004 A & 1,8008 5 FAE AY A= w2
FFollen, Zne] A% Ha 2855 mg kg ! A AFE Aom TAEJC
U o] =% 94 Zno $¢7]59 300 mg kg o]EtR kA £FE o9t
As A Ha 4.8 mg kg 'R S 7)EQ 25 mg ket W vk} ebdE E
S HoFa 9f

F2-2-6°+= %@ A AHe 44 T T5%

QoFsle] =3ka 9l 20004, 2004»& 183 2008 wiy
1,800l digk &4 4 T2 2
B BEYededries 294% Aoz yEeiwrth gl Cud Hiugke
305.8 mg kg '2 $#7]5Q 150 mg ke 'S 20y e E AL 4 5 glo
uﬂ Pbo] A% Hil 5574 mg kg 2 ELQ A7) 200 mg ke 'S &

ot

Z3at= AL & = Juk Cd 94 EXo A5 4 mg ket B 2
HH o]} =2 86 mg kg 'S UEW I, AsE EUQASH7|F 25 mg kglH
o} 28] o] O & 62.0 mg keT'S YERAR Ut Zn%E EXL G9-7]E9

300 mg kg ‘Bl A9 6Hjol] 7HFS 1789.0 mg kg 'S E Ni& Eko ooy
71591 100 mg kg™'e] 207} ¥ 2073.0 mg kg 'S JERN Q). o]} 7
of FAAT FAAE BeelA HelHE FEE FHFol e Agnn} ko

nE Fa% peldAgolgn % £ gt

F2-2-70l= FPEA QI FAA N U7 Fus A e UERAL 9
ok 20017 2005130 ZH7F 600H F 12,0089 EFS AT it
e AR $-27E ollE BT FEolloy, Hudieee ok Fat

ANIA S FAX S} v/ 2 EYoAT-H7 =S

rU O
P
)
_Orh
i
o2
oy
o
%2
)
(@)
[N
i

A HAIAFFTL 259 mg ke 12 8712 4.0 mg ke 'Y 6.54]0] NG
3193, CuY ASE H3 324.7 mg ke '2 87152 150 mg ke o] 2u)7}
die FFEolddth Zno F9E EUe 927159 300 mg ke ') 3.79) =
9l 1105.0 mg ke 'S, 18] NiE ESF0A$# 752 100 mg kg 'S HolA
= 167.5 mg ke 'S e Q

H2-2-80l= 200240 % 600@,9] NEER QT Eoo] ulek FE4 A
FES BoFa oy High A BF EFed$driE oz okdd
ol
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e A

2—2-9%9 ¥ 2-2-10°&
A QAT (2~4 kn) FAA S vjAA
A AT} o] glu,

Eo]E=FAZF 2010 T} 20119

o]z~
) Y

A (2 km o)) FAEA

B
2

A o

]

T

F¥2-2-9. 2010 & 2011 HF2F A (2-4 Km) FAHAAES T T35 &%
A4 A &mF +HE 29 (HE) qA7E 235 (HE)
e H 89 (11.42%) H| 2~ 22 (2.82%)
T 3 (0.39%)
sl 779 v 5 (0.64%)
H] 2 126 (16.17%)
ot 9 (1.16%)
== 6 (2.37%) T 8 (3.16%)
T4 8 (3.16%) H| 2~ 1 (0.40%)
A7 253 k2l 1 (0.40%)
Hl & 2 (0.79%)
ot 4 (1.58%)
e H 21 (4.38%) H] 2 4 (0.84%)
5 479 H| & 29 (6.05%)
ot 2 (0.42%)
e H 20 (2.84%) Sk 6 (0.85%)
T4 1 (0.14%) H| 2~ 3 (0.43%)
> 705 w 3 (0.43%)
Hl & 4 (0.57%)
k! 23 (3.26%)
- - == 31 (0.06%)
Hl & 28 (0.05%)
A 77 w 1 (1.30%)
e H 29 (2.64%) H| 2~ 11 (1.00%)
T4 9 (0.82%) ot 2 (0.18%)
8 1,098 k2l 1 (0.09%)
H] & 74 (6.74%)
ot 22 (2.00%)
e H 11 (1.28%) H| 2~ 1 (0.12%)
. 269 w 2 (0.23%)
H] & 34 (3.94%)
ot 8 (0.93%)
= F 215 (4.51%) T 8 (0.17%)
e 18 (0.38%) H| 2~ 42 (0.88%)
= 4 4764 w 24 (0.50%) k! 6 (0.13%)
H| & 296 (6.21%) ot 2 (0.04%)
k! 23 (0.48%)
ot 46 (0.97%)
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¥2-2-10. 2011 W €A A 2 Km oW AFAA EY 5 $F% s
A Al 5 -H7l 295 (HE) NA7|E 295 (1)
24l 61 e 4 (28.57%) -
T 2 (14.29%) -
7371 86 oA 1 (2.70%) -
5 56 I=F 2 (3.57%) -
E31 176 oA 1 (2.44%) -
A5 78 H| & 3 (5.77%) -
A 58 - -
AE 120 =B 11 (68.75%) -
== 17 (2.68%)
= 4 635 T 2 (0.31%) B
Hl & 3 (0.47%)
o<l 2 (0.31%)

F2-2-9d = #HAFL FH 2~4 kmol|] FAT 4 T TIE FEFA A
oot
AAEAA B AE
(2.82%)°] HA7| ==
Fato] HlAA F2 .
A7 A9 253F9 AR F FEE 8" (3.16%)°] FH7IES, 8%
(3.16%)°] dA71+S =H8a, 7t=HS 6% (2.37%)°], ofde 44
(1.58%)°] $-&H7IFS =9ak3aL, vlaeE 14 (0.40%)°] HA7|ES 9
Ao 2 Ve

FAEL A9 Havl $e7)E 23 A® 29% (6.05%), A7 E 23
Ag 47 (0.84%)°0.2 6.89%° &S HAM, JI=HE 214 (4.38%)0]

77979 AE F 1261 (16.17%)°] $H72S, 224
S 2989, S 894 (11.42%)°¢] $el71#S =
ES

rU O
PN
1
o

of

TH7ES 2oete Ao R e

ZHEre] AdE F 705709 AlE F 2370 A8 (3.26%)004 YA 1 -
#7152 23e9aL, 671 AF (0.85%)E A7 FS Z2Hete Zo=
Uelsth = 47 A8l (0.57%) $E715S, 370 Al8olA (0.43%) o =

NEE zehe At AR ATk
ARl E FFmHol 006% $ei7%E 23, Wi
A

zIste 5 0.11%7F 715 23 H=

)
kW
i

1
Lo
on

E VRS ARAA ol $eNEE Zaste Ao e

ANEL 2 Fe] A9 F 1098709 A7 F H|A7F S8V 23 6.74%9)
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N

A7 lE 23 1.00%5 T8l 7.74%7F 7IEs 2HSElaL, ol $-E7E

Z7 2.00%% HA7IE 27 0.18%5 3l 2.18%<2 7|+ g Z98H= o=

L

AdmelM= 862710 AlRE ARSI, HIAT7E 3.94%9 SH7E,

0.12% %] HA7|Fs 238kt

E2-2-10004 & =, wfgA] F3 2 kmool] X FAANA= 7]

=& 29e AlETF FtEFe] P wWol 17l e, HlAa 370 2 e et
]

¢

obedo] 747} 2719le o & Ugich Wt UAL $E/ES 2@ AwTt 9l
o1t
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2-2. 959 EY T IS IARFE

7}. ¥4 (Arsenic)

#2-2-11. Z7P8 EY F w49 ARFE (9] : mg ke )
P ZAA soil = o9 Mean
e 1937 Various states 52 1.0~20 7.5

1975 Tiller 1215 1.6~72 7.5
1991 All type 4095 0.01~626 11.2
1985 Farmland 122 4.5~12.6 8.25
1985 Drad soil 39 5.16~11.6 8.41
o] % ;
1985 Chao soil 81 4.50~12.6 8.17
1979 Luvic drab 9 5.6~12.8 8.73
1979 Calcareous drab 7 6.4~13.1 8.84
1979 Yellow—brown 7 5.52~35.9 12.9
A (2A) 1979 yelcl‘élvtvlfitreo‘im 5 7.32~11.9 9.84
1979 fluviogenic 6 8.40~14.6 11.4
A}5}o] 1983 Farmland 110 6.4~17.6 9.84
- (-3 1984 All types 101 3.6~22.1 9.84
R 1982 All types 35 3.57~14.4 6.67
3(F74) purple 23 6.99
Yellow—earth 9 6.89
354 1982 All types 72 1.05~95.0 13.5
B4 5- 1983 All types 19 1.53~95.0 17.4
g8 249 1991 Loess 12.7
&7 Paddy 37 2.36~35.6
WAHCGHAD) Ao
BEESE 1982 All types 98 0.86~18.47
Tulufan 1984 All types 44 3.75~18.3
&= 2007 Top soils 76 6~16 10.2
Subsoils 21 9.2~14.3 12.0
WA 5 1942 All type 18 2~40 14
A 1936 All type 0.1~5 2
=d 1929 Berlin region 2 2.5~4.6 3.5
olgkg] o} 1913 All type 20 1.8~60 20
ol = 3 E| L} 1921 All type 20 0.8~22 5
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F2-2-11. =78 E 5 H|A9 AFFE (&9 @ mg kg™h)

2] o FAA = soil A8 H 9 Mean

1981 All type 358 0.4~70 11

1981 Paddy 97 1.2~38.2 9
SR i = 23 0~958 255.8

b wok7]d 1954

wk 139~429 284.0

ol 2] 7}F g}t 1946 3.2~3.7 3

ENCES 1930 2~2.4 2.2

Wsel Ee
olty. o] &
12285 A%
H Ay, 19794
7 9.84 mg kg 'o]

»
=
O

9]=o] AFE 1913~2007d Alolo] A4}
o weld
g loll 4 8.25 mg ke
AR EolAl Hi 11.9 mg kg ol
&

A oA 19859

-1
FEOoE FA}

2 2

3l 17.6 mg kg 'oll Wit 9.84 mg AEd AL & 5 ok =3 A%
FH =g 3748 BA% A HI 356 mg kgTlo] AEE AFw 9k o
HolMe 1981d =E9 9745 BA3 Ay Ha 38.2mg kg™ ol HF 9.0 mg
kg'o] AEHAL 1954 =ESI 238 BA3 Ay Ha 958 mg kg ol
Bt 255.8 mg kg™'o] HEHAT
Y. Jl=F (Cadmium)
¥2-2-12. S7PE B § =R AFFE (9] : mg ke™)
A4 ZAA = soil NG Ho9 Mean
= Top soils 37 <1.0~4.0 0.3
Top soils 51 0.40~2.3 1.78
AL 2 soils 7 0.4~0.9 0.6
1982 Top soils 121 1.1
BET ! Top soils 689 0.08~10 (hgeg;a“
9 o] ~ :
o) = A Top soils 10 0.27~1.04 0.63
=at Eat 1986 Urban soils 0.53
A =p] 1988 Urban soils 1.0
Eaksl 1991 Urban soils 1.0
Top soils 10 <0.3~1.5 0.77
2FEUE 1982 soils 23 <0.005~1.4 0.83
Top soils 62 <0.25~1.4 0.66
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F2-2-12. I7ME EY F St=Fo AHFE (&9 : mg kg™h)
P FAA = soil NEES W9 Mean
1982 soils 36 0.12~1.82 0.56
w) = M =W 1 1982 Top soils 254 0.56
1980 1.2
BEEA )
Aew]o) Top soils 33 <0.1~4.67 0.88
Ak} Top soils 39 0.40~1.7 0.97
il 8 0.55~1.72 1.14
—‘%E}E]‘Q_—Z[— SO11S
Top soils 296 0.1~8.1 0.56
. 1982 Top soils 7 0.032~0.212 0.092
2
Top soils 112 0.013~0.56 0.28
29|l Top soils 36 0.03~2.3 0.22
=290 Top soils 15 0.02~3.7 0.57
dinl =3 Top soils 51 0.26
=Y RNl 1986 Urban soils 2.0
ol B & 7+-4-od 2008 Agicultural 624 <0.01~1.00 0.41
PR topsoils
. NI 1994 Urban soils 0.53
FAFf 2001 Urban soils 0.3
A 2] ok 2005 174 0.01~3.60 1.42
=2n} 1995 Urban soils 0.31
Polluted Silt 6 6.2
loam
ol ekg]o} %jg;zr 2009 Polluted Loam 5.6
T Polluted Loam 5.9
Clay loam -
ul2AF, gt 2009 Sandy clay loam -
Ishiagu 2011 Agricultural 26 <0.05~10.00 2.5
soils
7}, Koki Urbagoﬁgrde“ 5 0.24~0.69 0.7
7}, Zungeru Urbagoﬁgrde“ 5 0.46~2.40 1.4
t}o] ] & o} Kv:;;“;aci Urbagoﬁgrde“ 5 0.09~0.99 0.5
2010 Uit -
7}, Gada rban garden 5 0.11~1.63 1.0
soils
7k, Urban garden 4 0.38~2.40 1.2
Katsina road soils
7}, Legal Urbagoﬁgrde“ 4 0.07~0.10 0.09
2005 Black fine soil 5 -
o]xuhz
2005 Black fine soil 5 -
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F2-2-12. =718 B T IR RHGFE (H9) : mg ke ')
P! Year soil A BS W 9 Mean
2= HF 2 ARHE 1980 Urban soils 0.73
1T )
ER Agricultural land 12 0.87~1.80 1.26
- EA}7) .
e A 7o) oF 1996 Agricultural land 13 0.11~0.58 0.33
A A
A .
7)o Agricultural land 15 0.24~0.58 0.48
B = = 1988 Urban soils 0.29
A wld @} 1988 Urban soils 0.57
2002 Crop soils 38 0.00~1.47 0.58
T T 2002 Paddy soils 16 0.00~0.90 0.34
2002 Natural soils 18 0.00~1.76 0.52
op= 2007 Top soils 76 0.22~0.71 0.3
= °e 2007 Subsoils 21 0.17~0.29 0.2
> -
2001 Urban soils 2.18
1996 Urban soils 1.89
T3 1997 Urban soils 0.94
2001 Urban parks 594 0.02~5.89 2.18
2001 Country parks 300 0.02~0.37 0.15
=
5 o)1 = 7 0.3
vk 22 0.1
wpo = 65 0.7
- - 29 0.6
= 62 0.5
e
vk 42 0.4
PEmE = 54 0.8
<
vk 5 0.8
1970
= 21 0.2
SRR w=7rel 1
= 24 0.4
7171
vk 4 0.2
= 47 0.4
A E Y ]
vk 18 0.4
= 45 0.4
ﬁL/\
m uk 30 0.3
= A8 4,106 0.39
AL AY 1971 S AES 364 1.01
At E 3,742 0.33
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FIEE Y AS JREY FFEAA B FFor AR s AL <4
Aol 7Hd =2

Atk FFolA 2001 H 2.18 mg ke 'FFEoE AFH A
Aol FHFH oz AA Zt=olM 1.0 mg kg 'o]dke] EFo]

AbE ek 2Ela 19703 1971d 0] =AY AR HAx] Eoke] A9
A S AQBtal BF 1.0 mg kg lo]dte] Edko] e Aoz FAMH T}

2 N A

t}. 3F (Chrome)

#2-2-13. A7 BEY F AF9 AFEE (9] @ mg ke )
Region ZAA = soil A B W9 Mean
E 2 1999 173 1.7~73 11
Silt lowm ; 127.2
ol ere] o} %j]gj Polluted Loam 6 939.7
T2 2009
Polluted Loam 6 1738.5
Clay loam 6 550
w2 A5, gt Sandy clay loam 6 -
e = wk= 1998 Urban soils 26.4
e whd g} 1988 Urban soils 114
2002 Crop soils 38 14.8~317 71.4
S g 2002 Paddy soils 16 19.1~90.6 57.1
2002 Natural soils 18 13.3~144 51.8
Greenhouses 83 30.80~107.03 67.5
field
Uncovered
Z wlo] A i 2010 vegetable field 18 25.42~74.03 56.79
Maize field 37 16.53~62.30 46.49
Forest field 10 14.70~41.87 35.44
o 2007 Top soils 76 65.2~91 77.2
2007 Subsoils 21 74.1~90.4 80.9
o 1996 23.9
w| = Serbian 2.08~5.43 3.57
A 2n]o} 2005 174 0.01~260 46.3
AuAFE 2008 Agtglggétigal 624 <0.1~98 20
ES N Zre] Alo} 2003 0~30 11
A 2001 Urban soils 39
I R=R=i =4 1998 Urban soils 74.7
= H} 2 ARn} 1980 Urban soils 32
=9 grag 1986 Urban soils 95.4
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F2-2-13. 78 EY F AE9 AFFE (&) @ mg kg™h)
Region FAA = soil Al 5 W 9 Mean
=(K) 49
) =) 31
el 77
Rk =) 23
=K 33
SIS we il T ELRE 1971 = 121
71
36
25
el 77 =
15
14
agel AS FRA 20108 AdAuA 831e  BAY A
30.80~107.03 mg kg ! Helo| H 67.5 mg kgfl, X2 4 A= 183 S
BAE A} 2542~74.03 mg kg o] WMol HHF 56.79 mg ke lo] AEE Y
o, %?# ol A= 3749 AlaE B A3 16.53~62.30 mg kg 'o]
SlollA et 46.49 mg kg ‘o] HAEHAI, AHENAME 10HNA Bt 35.44
e kelol AEW o AT QReIM 1971de] BAE A3
14~121 mg kg™' FFo 2 A=A
2. 72 (Copper)
F2-2-14. =78 EY¥ F o AFFE (&9] @ mg kg™!)
e Year soil A BT W 9 Mean
Az=de S5 1978 All type 45.4
e EA5 1978 All type 297
w| == Az=dE 5 1978 All type 87.4
Serbian 8.36~45.7 22.4
1986 Typical Soil 12 <1~390
E4 1999 173 6.2~286 74
Polluted
Silt loam 6 30.9
ol ekg]o} EZglo}F, F22) Polluted Loam 6 152.4
2009 Polluted Loam 6 334.1
Clay loam 6 1000
ul2AF, gt Sandy clay loam 6 100
A 2 1] o} 2005 174 4.30~13.4 8.64
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®2-2-14. 77 BEY T 79 AFFE (9] : mg kg™')
ZAAE soil A wF i At
2008 Agricultural soils 624 2~122 17
sxel 2003 273~5421 1492
2002 urban soils 60
2002 urban soils 71.7
=4 1986 urban soils 146.6
= 1998 urban soils 41.7
1986 urban soils 97
A= 1988 urban soils 49
1991 urban soils 73
g3 1988 urban soils 98.7
1996 Agricultural land 12 35~217 115.5
=g A 1996 Agricultural land 13 28~56 38.4
1996 Agricultural land 15 29~357 163.7
o] x] gl o} 2011 agricultural soils 26 4.00~36.5 11.46
2002 Crop soils 38 4.10~189 33.0
2002 Paddy soils 16 3.02~43.9 20.7
2002 Natural soils 18 1.41~44.0 14.7
30 24.1~457.5 71.2
2004 6~37.9 19.7
Greenhouses 83 9.85~95.00 37.2
ield
2010 Veg:faivlzriild 18 9.27~46.44 23.37
=z Maize field 37 6.14~24.63 16.76
Forest field 10 5.01~20.20 12.74
2007 Topsoils 76 23~52.1 33.9
2007 Subsoils 21 24.9~40.2 32.1
2001 urban soils 24.8
1996 urban soils 27.5
1997 urban soils 16.1
2001 Urban parks 594 5.12~190 24.8
2001 Country parks 300 2.57~13.8 5.17
1996 urban soils 27
= 7 0.9
bls 22 0.6
= 64 4.5
A 1970 o 29 - -
= 65 4.0
s 51 1.8
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F2-2-14. =78 EY¥ F g9 AFFEE (9] @ mg kg™h)

] A S soil A H o9 A
= 54 13.5

ST
wk 5 8.4
= 21 1.3

=7}
wk 9 1.1
= 33 2.5

717

wk 3 1.0
SIS 1971 = 49 3.7

vh =g [
wk 17 2.3
= 45 2.4

ﬁL/\
m wk 30 1.0
ZF NEF 4,106 9.00
AdE A S ARNEY 423 25.98
UWE F 3,683 7.05

el AS-, T wlol Fael A 2010 A EAEIA] EUd 83 S A}
3 A3} 9.85~95.00 mg kg '®E it 37.2 mg kg 'o], A AA] EF 187
N AE 9.27~46.44 mg kg 'e] W oA Wit 23.37 mg kg lo], 1 255
A EoF 37HIAE 6.14~24.63 mg kg "o W oA it 16.76 mg kg o]
Azd Aoz HaHr dio Aeoe M =4 S538E A9 294

o 42348 A A3} 2598 mg kg '= e

v, g (Lead)
¥2-2-15. %7 BES & @O ZRFE (9] @ mg kg™h)
A4 Year soil NS H 9 Mean
1986 Typical Soil 15 1~890

Serbian 12.3~74.7 29.4

u| = — :
¥ =W 1980 urban soils 398
BAE 1979 urban soils 800
Wy 1982 urban soils 570
Ext Eatid 1986 urban soils 216
Central London 1980 urban soils 647
G Greater London 1980 urban soils 250
Outer London 1979 urban soils 322
A 2A] T 1988 urban soils 294
Hd 1991 294
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®2-2-15. #7b BEY T Fo AR5 (9] :mg kg™')
A< AR soil A &g 9 Bt
o] 30 25.5~207.5 66.2
2004 11.5~38.2 25.1
Greenhouses 83 7.83~27.40 17.98
field
Mol 2010 Ve[gj:faivlgr%deld 18 6.69~21.24 16.19
Maize field 37 7.57~20.14 15.74
Forest field 10 6.58~24.36 16.28
op= Topsoils 76 28.3~71 35.7
ks 2007 :
2z Subsoils 21 19.9~35.7 26.7
2001 Urban soils 93.4
1996 Urban soils 100
=3 1997 Urban soils 89.9
2001 Urban parks 594 5.27~404 93.4
2001 Country parks 300 3.58~28.2 8.66
o 1996 Urban soils 94.4
Crop soils 38 10.1~180 40.0
o G 2002 Paddy soils 16 15.9~49.9 35.1
Natural soils 18 7.74~54.7 29.9
L2 1999 173 4~3420 262
2u} 1995 Urban soils 330.8
Polluted silt 6 1345
ol erao) B loam
Zg|o)F, F22) 2009 Polluted loam 6 179.6
Polluted loam 6 230.8
Clay loam 6 -
nt=2AE g 2009 Sandy clay loam 6 87
Greenhouse soils 160 15.0~405.0 69.9
iEer 2004 Control soil 160 15.3~74.2 46.2
samples
279l ol 1275 2008 Agé‘;gétigal 624 4~61 17
2k tgt 1994 Urban soils 53.1
FHFLE 2001 Urban soils 309
=gl = 1985 Urban soils 621
Al Z1] o} 2005 174 1.20~71.5 41.5
3= v} 2 Au} 1980 Urban soils 57
=54 SHH= 1986 Urban soils 218.2
B = = 1998 Urban soils 47.8
a9 w2} 1988 Urban soils 213.6
o] ]| o} Ishiagu 2011 Agriculture soils 26 <0.05~13671 640.25
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#¥2-2-15. F7Pd B 5 @Y AFFEFE (H9] @ mg ke™h)
P! Year soil A BS W 9 Mean
R I R Agricultural land 12 20.5~89.7 68.1
b et A A7) A 1996 Agricultural land 13 17.1~39.4 28.6
Af 33449 Agricultural land 15 33.0~89.6 56.4

o] A9-5 By, T3 wold A de QPAEYFME 25.5~207.5 mg kg
Helol M FiF 66.2 mg kg o] HEHJAoY, W] edXNFow 7FH FAA
Eofol| A= 20041 FAFA] 11.5~38.2 mg kg 'o] WA Hit 25.1 mg ke
“lo]) 2010dolE AAAIA] ESF 83-|A] 7.83~27.40 mg kg '® Ht
17.98 mg kg™!, =X AA AIESF 18FL 6.69~21.24 mg kg '] W oA
At 16.19 mg kg 'o], W Sk Bk 37HS 7.57~20.14 mg kg 'o] W9
ol H 15.74 mg ke 2 FAFE L)

2#2e A$ 2004 ANAAA IR E% 1608S £AF A3} 15.0~405.0 mg
ke™'ol Wl HE 69.9 mg kg 'o] AEHYOHW tx EY 1608 4
3 A7= 15.3~74.2 mg ke 'E i 46.2 ng ke lo] AEH AT 2AHQ

ot

nf, =& (Mercury)

#2-2-16. %71 BEF & 9] Aies (9] @ omg ke
P! FAFA = soil RS o9 Mean
1986 Typical Soil >0.01~5
M= 1980 Urban soil 0.51
of B2 769 2008 Agricultural 624 1~216 34
topsoils
}a}o] 2006 suburb soil 0.031~0.169
w3 2002 suburb soil 0.122~0.233
-5 2005 suburb soil 0.006~0.447
Elo] 9] (el ) 2003 suburb soil 0.061~0.297
To] Y (HY) 2006 Farmland soil 0.13~0.42
A (F4) 2006 Agricultural soil 0.045~0.116
27y e} 2006 Agricultural soil 0.2~1.04
FA7F der 2006 Agricultural soil 0.16~0.84
=a=s 1998 Agricultural soil 0.005~0.13
o] 2005 Agricultural soil 0.03~4.19 0.24
2002 Background 0.006~0.272
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T A5, ToolAE 200610 FolF A G| sAA EYelA 0.13~0.42
mg kg™l 3 Ao A= 0.045~0.116 mg ke !, o] A7t Az Bk A
= 0.2~1.04 mg ke! 2 FAA AF HAIEGAAE 0.16~0.84 ng
kg™'o] WAl AEH AL

Avtete] 49 1998 ZAlolA A EdelAE 0.005~0.13 mg kg™ ' ¥
Aol A zeja M7l e A= 20059 HAA ESA 0.03~4.19 mg kg
o] WelolA i 0.24 mg kg™ 'o] HEFHJThAL HarEoigl

AL Y# (Nickel)

®2-2-17. %7bE BES F YA AiS5E (9] @ mg kg™)

14 A= Soil NEF o9 Mean

Hewe 2R 1978 All type 6.45

e Z=AR 1978 All type 110

e RESEEREE 1978 All type 81.6
Serbian 16.6~45.6 25.8

1986 Typical Soil 25 0.1~1520

30 6.1~37.2 22.2

2004 11~59.3 27.9
Greefri‘:f(’juses 83 11.42~37.54 25.17

Hlo]d

2010 Veg:faivlzr?ild 18 9.41~33.27 23.91
Maize field 37 8.82~28.74 21.75
On Forest field 10 7.50~25.72 18.59
- 2007 Topsoils 76 29—47 38.5

2007 Subsoils 21 29.3-45.1 33.4

o 1996 14.9

2002 Crop soils 38 3.08—62.5 21.2

ZT gy 2002 Paddy soils 16 4.54—32.7 17.0

2002 Natural soils 18 3.55—78.6 16.5

s H} 2ARE} 1980 Urban soils 12
ob o) 2 o} greenhouse .soil 160 17.5~59.5 38.6

control soil 160 17.6~28.3 23.4

259l ol n 276 2008 Atg(‘);l;gﬁgal 624 266 19
35 2001 Urban soils 28

g = 1998 Urban soils 14.1

=9 =] 1986 Urban soils 62.5
el wld @} 1988 Urban soils 20.9
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#2-2-17. 7P B 5 YA AFFFE (9] : mg ke )
A4 A= Soil NS H o9 Mean
o] x] g o} Ishiagu 2011 Agriculture soils 26 2.00~39.5 16.38
Polluted
Silt loam 6 36.1
= o = Poll L .
ol erao) EZglo}F, FE22) olluted Loam 60.6
2009 Polluted Loam 72.5
Clay loam 130
w27 5 g} Sandy clay loam 6 -
T 3EAY 1996 Agricultural land 12 47~112 89.8
vk A =X 3HAS 1996 Agricultural land 13 25~90 50.1
A 344 Y 1996 Agricultural land 15 37~65 51.1
A 2 1] o} 2005 Urban soils 174 3.40~771 320
= 110
. = 160
AR T w =
= 84
. . 411
dE AR T B AR 1971 =
335
182
. 171
AR T =
66
81

Uzle] Ao Z@ol wlo]q alelAd 20109 AMAMA EF 834S AL
& A3} 11.42~37.54 mg kg '] W olA H 25.17 mg kg 'o], =AM A
%] E9F 18404 9.41~33.27 mg ke '¢] WA H 23.91 mg kg o]
gl SEFAMEY 37HAME 8.82~28.74 mg kel WlolA Bt
21.75 mg kg™ 'o] AEHATL BuHAh EIF Ane] Lo} X o] A
AAA B 16080 = 17.5~59.5 mg kg 1ol WolA H 38.6 mg ke
o] AZH Yo tF B 160-HNAE 17.6~28.3 mg kg 'o] W oA 3+t
23.4 mg kg''o] AEHATL Rl AR Ag- 1971 AFo| wEw
51~411 mg ke ' A7} AZ== AT}
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of. o} (Zinc)

#2-2-18. 7PE EY T ol ARFE (9] : mg ke )

2| FAFA = soil A Z H 9 Mean

A= 55 1978 All type 61.3

e Zo 1978 All type 48.7

e e P 1978 All type 66.7
Serbian 61.3~401 110

1986 Typical Soil 40 1.5~2000

H| o] & 30 25.7~196.9 87.6

2004 27.9~119.8 59.6
Greefr.lhouses 83 34.99~139.30 87.68

leld

Mol at 2010 Veg:faivlzr?ild 18 28.98~68.47 38.47
Maize field 37 18.70~75.79 49.11
Forest field 10 14.99~72.16 40.32

oy 1996 urban soils 58.4

=2 - 2007 Topsoils 76 77.2~133 98.1
2007 Subsoils 21 62.8~101 79.4

2001 urban soils 168

1996 urban soils 93.9

T3 1997 urban soils 58.8

2001 Urban parks 594 38.7~435 168

2001 Country parks 300 23.8~164 76.6

2002 Crop soils 38 11.1~284 84.7

F3 g 2002 Paddy soils 16 18.5~107 61.1

2002 Natural soils 18 14.8~110 50.7

v 1999 173 30~2550 251
Sﬁﬁ”ﬁg;’i 6 100.2
o) &) o} Zglo}F, FE22) Polluted Loam 682.8
2009 Polluted Loam 896.7

Clay loam 200

vl 2 A 5 gt Sandy clay loam 6 1500

S ERCRA TR 2008 Agicultural 624 11~175 57

topsoils

259l Ze Aot 2003 73~894 242
FAFLE 2001 urban soils 206

nfeg= 1998 urban soils 210

A 2] o} 2005 174 6.60~40.3 21.8

9= H} 2ARE} 1980 urban soils 166

58



¥2-2-18. F7PE B F ofdd9] AHFE (9] mg kg™

e Year soil NgS H 9 Mean
=Y RN 1986 urban soils 516
B =+ H}= 1998 urban soils 118
] nid 1988 urban soils 440
Ishiagu 2011 Agriculture soils 26 13.5~1460 175.29
7}, Koki Urbagoﬁgrde“ 5 64.8~186.3 136.2
7}, Zungeru Urbagoﬁgrde“ 5 77.7~159.0 118.0
_ . Urban garden
ol 4]} I}, Kwakwaci <oils 5 38.6~213.9 90.1
2010
7}, Gada Urban garden 5 52.4~226.4 167.4
soils
7he, Urban garden 4 121.7~227.5 154.7
Katsina road soils
7}, Legal Urbagoﬁgrde“ 4 11.2~38.7 22.9
F5A FAAY Agricultural land 12 73~477 290.1
ke A =217 FAA Y 1996 Agricultural land 13 106~465 286.5
Af +4A Y Agricultural land 15 53~354 206.5
5 o1o] = 17 12.9
> w0 22 95
—_— = 65 23.2
Q0
wk 29 16.8
= 65 11.9
s
wk 51 7.0
saa= = 54 62.5
o
wk 5 52.2
1970
= 21 3.0
o) 1. =7kl =13
= 33 10.6
217
wk 3 2.7
= 49 8.9
rhE Py E
wk 17 20.5
= 45 9.9
;ﬁL/\
m wk 30 5.5
ZF NEF 4,106 14.64
AdE A 1971 LARNEY 417 35.08
UAukEQF 3,689 12.33
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ofde] A9 2010 FToolA wlold < AR E 837 oA
34.99~139.30 mg kg™'o] W eIA i 87.68 mg ke, =AML AR EF
184l &= 28.98~68.47 mg kg™ 'o] WolA i 38.47 mg kg lo], SFE
A Bk 37- g A= 18.70~75.79 mg kg 'o] WMol it 49.11 mg kg
o] HAEHEAY. QR A TFYFAG FHA EFNA 62.5 mg kg
AR 7 A JE
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I-3. F3l&=Z

3-1. A9 FRA EF T IFTE

TUolli= FAEZ oA I TA 24E 5 F 1AL FEH]
AREElo] Hom, 200500 =) AAF 897 E3k S=9l5le] AREEHE 2203
o5 A 1117F 50] 7o AHEH7 % sl s=&

A AMRH7E HHoR AEEHo oy 2011d 7€ 195H A5 7HE 3
A ] Abgo] FAEERE FAA S ARREFE Folg oRE odHT

AYAHA FAA 135, MEZ A2 U7 A 7%, A=E27 A 15F,
oful .= g| FALO| EA] FAA 14F, BHIEZAte]S/A A 11F, dIA}
ol=Al FAA 3%, FEHIAYUFA FAA 3F, viAEo|=A FAA 16T,
ZE ol A FAA 5F Tol AMEEHAN o, FAYTA RS HIA 22F, Y
ERSGA 4F0] AREH o AT

Tl Ao FAEZD T BRUHY ZAFE v Aoz o]FojH} o
Ha A A= 2006 374 5 oo BEAWHAS 9 w52 HHx
2] g A % =9 11

AE Sl Ssh FRS FU
oMo BUEPE dastgon, 1

=g ek,

29

At A shpA e gt SAa AR fdEs st Tl dirEol 9
= GAAS] AfrEe 2ASRL B YR stk A AeE g
gl AFrss B7E sglon, gl BiaTh e sl e A
T WK dde] AgE AP Aus ofde ®2-3-1, ®2-3-2 H &
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H2-3-1. S/F A AN frdgel 4 AAE G AEAS

(&) : ng ml™h)

T A A SMO SMA STI CTC OTC CAR ENR CIP
Ael—1—2 %71 0.185 ND 0.222 ND ND ND ND 0.008

A7 1.009 ND 0.194 ND ND ND ND 0.025

Ael—9—s <71 0.116 ND ND ND ND ND ND 0.019

7] ND ND ND 12.311 ND ND ND 0.103

e Be1-1—a <71 0.198 ND 0.137 ND ND ND ND 0.015
SiiAe A7 0.508 ND ND ND ND ND ND ND
Co1—1—n 71 ND ND 0.125 ND ND ND ND 0.055

A7 0.234 ND ND ND ND ND ND 0.087

D1—1—-2 <71 0.176 ND 0.143 ND ND ND ND 0.03

A7) 0.483 ND ND ND ND ND 0.08 0.14

A—9—9—a 71 ND 0.141 4.693 ND ND ND 0.121 0.02

7] ND 29.393  355.186 31.082  2.174 ND 0.08 0.014

Be9—1—2 9-7] 3723 90.909  707.245 ND 1.878 ND 0.26 0.023

717]  16.226  658.511  2293.934 ND 1.023 ND ND ND

AL Coo1-a 7] 4.667 257.258  1214.537 ND ND ND ND ND
i 7] 5.002 260.814 888.318 ND 24.795 ND 0.296 0.318
D—9—1—a 7] ND 59.528  594.286 ND 0.5 ND 0.552 0.1

A7) ND 128.697 600.716 15722  5.107 ND ND 0.023

D—9—9—4 71 ND ND 0.193 ND 0.101 ND ND 0.004

7] ND ND 4.724 ND ND ND ND ND

SMO: At EA|ZE, SMA: AaERxl, ST A3tEolE, CTC: SRHEHAAY, OTC: SAHEZDAEH,
CAR: 7HH522, ENR: Ql®2E524], CIP: Al X2 &5 220

F2-3-1°A & wf Lutsle ﬂ°1 M| EAZ (SMO), AylE|ol=
(STD, EEHEZALo]AY (CTC) 2 A Z2EEAH] (CIP)7F 1% HEY
%ﬂ.ﬂ%%wﬂqﬂwzﬁiﬁﬂﬂCNy}MSugL1®m>*1ﬂ%2ﬂ
SMO, STI ¥ CIP&= ZAF Al A9 BE AlgoA AEFA A F2F d 4
AGgel FUEE o Follv dut s FUTFEG 2 =2 75 A
o] e AoRE ZAHAT ZAF Ao wEt Aol il ot At
EAZE (SMO)S Ha 16.2 mg L', Aamex (SMA)S 6585 wg L7
(=0.65mg L), AvEo}Z (STDS 2293.9 ug L7' (=2.29mg L™HE %
E2 Taoe UERA, EEH]EE}A]EL?J (CTC)%E HaL 15.7 pg L', <A
Egito] Z™ (OTC)S 24.7 pg L', A& Z 222 (ENR)E 0.5 ug L7
oAl 183 A EZZZ =AM (CIP)° 0.318 pg L7'FFolA Hi 552 B

=
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T A A SMO SMA STI CTC 0TC CAR ENR CIP
A-i-1-. 71 ND ND ND ND ND ND ND ND
A7 0.393 ND ND ND ND ND ND 0.05
Ael—9—c 971 0.123 ND 0.131 ND ND ND ND 0.01
717] 0.38 ND ND ND ND ND ND 0.02
B gl T 0149 ND ND ND ND ND ND 0.014
W 771 0.323 ND ND ND ND ND ND 0.012
Co1—1—c 571 ND ND ND ND ND ND ND 0.007
A7 0.167 ND ND ND ND ND ND 0.003
Del-l—c <71 0.155 ND ND ND ND ND ND ND
A7 0.295 ND ND ND ND ND ND 0.008
A—9—1—c 971 0.129 0.113  0.205 ND ND ND ND ND
A7 0.367 1.199  1.081 ND ND ND ND ND
A—9—9—c 571 ND ND 0.219 ND 0.138 ND 0.146 ND
77] ND ND 0.329 ND ND ND 0.059 ND
S Be9—1—¢ 971 0.522 1.856  4.077 ND 0.689 ND ND 0.009
W #A7] 0.323 ND ND ND ND ND ND 0.012
Ce9—1—c 571 ND ND 0.131 ND ND ND ND ND
77] ND 0.023  0.174 ND ND ND ND ND
D91 9—c 971 0.114 0.021  0.165 ND 0.101 ND ND 0.01
' A7 0.182 0.024  0.186 ND ND ND ND 0.026

SMO: AaHEAZ, SMA: Aadezl, ST AdEolZE CTC: ZFEHEDAIH, OTC: 2AHEGAZH,
CAR: 7H}= 2~ ENR: ZZ =213, CIP: A|Z2Z 22k

¥2-3-2014 HW, ¥2-3-19 T3 AHoA AHgH wEF Fole U

AZ Fdrueg Fe S5 B9 A—1-2AH-HAA = &

3y M FToE UrEkat‘r. ol LT Fdgel tigk Mo ARt

oty 7] wiZell yERd =2 IFEsEE UE
W SMA9F STI ¥

oo e & ARdeH, ol da AR A T L] B §F
oz =
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(9] : ng ml™h)

2 A SMO SMA STI CTC 0TC CAR ENR CIP
A3 13 ND ND 0.119 ND ND ND ND ND
23} ND ND ND ND ND ND 0.035 ND
13} ND ND 0.119 ND ND ND ND ND

A-l—d 27} 0.224 ND ND ND ND ND ND 0.021
13} ND ND ND ND ND ND ND ND
A=L=5 23} ND ND ND ND ND ND ND ND

13} ND ND ND ND ND ND ND 0.001

B=1-2 23} ND ND ND ND ND ND 0.009 0.14
12 0.122 ND ND ND ND ND ND ND

B=1=3 27} 0.173 ND ND ND ND ND ND 0.027
13} ND ND 0.122 ND ND ND ND ND
Bl 23} ND ND ND ND ND ND ND ND
13} ND ND ND ND ND ND ND ND

1=z 23} ND ND 0.138 ND ND ND 0.012  0.089

13} ND ND ND ND ND ND ND 0.001

C-1-3 27} 0.121 ND 0.201 ND ND ND ND 0.004
13} ND ND ND ND ND ND ND ND

Cl-4 23} ND ND 0.151 ND 0.239 ND ND ND

13 ND ND ND ND ND ND ND 0.001

b=1-2 23} ND ND ND ND ND ND ND 0.006
12 0.123 ND ND ND ND ND ND ND

b=1-3 23} ND ND ND ND ND ND ND 0.004

D14 12 0.114 ND 0.117 ND ND ND ND 0.002
23} ND 0518  0.283 ND ND ND ND ND

SMO: AW EAZE, SMA: Aawelzl, STI: Aol CTC: FREEZHAAH, OTC: SAHEZAZH,

CAR: 7M}=2 ENR:

#2-3-391% &7
o Ao A=A

ol 2 T =2 AkA)

= 71 71w,

PN
T

CIP A L2 E2 A

E/\ZO
AT =

7F 113 AZ&5 o] 45.8%9)

=
=
=
=

(12.5%)
AbE A

Nt oY Y7

o X

E/\Z
L

i}

° 0.001~0.08 pg L '& W&
& 0.11~0.28 pg L' WY, SMOE 63 (25%)9]
tﬂtoﬂ 0.11~0.22 pg L7'e] W99 AFF2S B, 1 9o ENRES 3

Az

Aol Mgt F9 shde wREo 4 = 3§t
%7}5} Azfolt}, & 243]9 AN} A A CIP

£ ygigon 328 A AR5

19t ag&o2 STIZF 83 (33.3%)

HNP
o

T1ejal SMASE OTC= A4 13]9] AESHIES Y= o=
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3-1-2. Fit 57} F4 84 3 A9 Z7 +F

#2-3—4. F4b s7llA o] A AW

g &7 gk g &7 #Hul ;A w7 Ass H:A w7 Hyl) A s BEE

6 (%) 6 (%) 26 (%) 27 (%) 7 (%)

SMT 1 16.67 5 83.33 16 61.54 20 74.07 3 42.86
SMTZ 4 66.67 5 83.33 21 80.77 27 100.00 6 85.71
STZ 4 66.67 6 100.00 18 69.23 26 96.30 7 100.00
ENFLO 4 66.67 0 0.00 7 26.92 25 92.59 2 28.57
Penil C 3 50.00 4 66.67 10 38.46 23 85.19 1 14.29
TRL 0 0.00 4 66.67 1 3.85 26 96.30 6 85.71
ERY 1 16.67 1 16.67 2 7.69 6 22.22 0 0.00
OTC 1 16.67 2 33.33 3 11.54 11 40.74 0 0.00
CTC 5 83.33 5 83.33 9 34.62 26 96.30 2 28.57
AMOX 0 0.00 2 33.33 0 0.00 8 29.63 0 0.00
STR 0 0.00 2 33.33 4 15.38 0 0.00 0 0.00
FLO 4 66.67 5 83.33 24 92.31 25 92.59 0 0.00

SMT; sulfamethazine, SMTZ; sulfamethoxazole, STZ; sulfathiazole, ENFLO; enrofloxacin, Penil C;
penicillin, TRL; tylosin, ERY; erythromycin, OTC; oxytetracycline, CTC; chlortetracycline, AMOX;
amoxicillin, STR; streptomycin, FLO; florfenicol

i
£ ol
)
AQ
ohi

T X 639 Aot HHE ZARSEY] tiEAde AR A
o] &ls -Eﬂ Z T80
%% s7ke]l AgEoldE CTCZF 83.3%9 w9 3=

SMTZ, STZ, ENFLO % FLO7} Z}7} 66.7%9 HAE&<S 23l Penil C7}
50% 12]3l SMT, ERY ¥ OTC7} Z+7} 16.7%9] HE&S Rk Zg o
7t Al A xT EH] FdlAE STZ7F 100% A& 3L, SMT, SMTZ, CTC
2 FLOZF 7247} 83.3%¢ AE&S, Penil C2 TRLo] Z+7} 66.6% 18]l
OTC, AMOX ¥ STReo] Z+7} 33.3%7F A&EHo] At 4 =2 4
HEE Yed Ao

AAE7hHs Aska 264, Hwl 274 TEa W EG 74 didoR

.

< HEES Eilon,

J

e

=
AAEAe, HA s A8 TolAE FLOZE 92.3%% 7MY =2 A&
&S HYa, SMTZ (80.7%), STZ (69.2%), SMT (61.5%) o]t}
AMOXE A9t vyl 7% IAAEE 3.8%~38.4% WA HAE=ES
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Yetideh #: A s7F 8] FolAE SMTZ7F 100%2] HE4<S TRL, STZ
il CTC7F 96.3%, = ENFLO$ FLOZF Z+2F 925% 9 W% %o A=&
S YeERNRITE B3 Penil CE 85.1%E5 Holte 5 STRS A3 659 a4
AEE 22.2%~74.0% M9 =& AE&S YEHAAT

o HHy #x] EH] B Aok BRoie AENET 2 R[S 4§ ok
T3 A B FH 5AA ESAE STZ7F 100%, SMTZ9 TRLo] zHzt
85.7%, th5- 22 SMT7} 42.8%, ENFLO®} CTC7} z+2F 28.5% —1]al Penil
C7t 14.2%= AEH ASZ Yehyg HHAgo] & B¢ Adiugs

> & 2=
g 5 it
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¥2-3-5. HA F7telA

YA AFEE

(9] :ng g ")

A 57 1 HA 7t 2 #A &7 3
T >300 v} >3000 w}e] >3500 w}e]
Non—HACCP Non—HACCP Non—HACCP
SMT 8.33 71.37
SMTZ 3.42 1.34 0.38
STZ 10.84 15.64
ENFLO 0.13 0.17
PeniC 0.01
qae
ERY
0TC 1.43
CTC 0.03 <PQL
AMOX
STR
FLO 1.11 122.62 0.51
SMT 28.47~2270.23
SMTZ 5.73~18.72 13.83~21.36 2.75~10.60
STZ 8.02~1105.42 16.06~70.71 <PQL~8.16
ENFLO 7.42~19.99 <PQL~23.79 8.78~15.13
PeniC <PQL~1.83 <PQL~0.61
. TRL 137.66~3488.09 18.22~1422.88 457.70~10418.80
ERY 5.30~5.39
0TC 1.90~13.58 <PQL~49.84 <PQL~49.84
CTC <PQL <PQL~98.26 <PQL~361.25
AMOX 2.84
STR
FLO 12.89 23.14
SMT
SMTZ 20.35
STZ 13.73
ENFLO
PeniC
9 e N/A N/A
ERY
0TC
CTC
AMOX
STR
FLO

SMT;sulfamethazine, SMTZ;sulfamethoxazole, STZ;sulfathiazole ENFLO;enrofloxacin, PeniC;penicillin,
TRL;tylosin, ERY;erythromycin, OTC;oxytetracycline, CTC;chlortetracycline, AMOX;amoxicillin,
STR;streptomycin, FLO:florfenicol

67



¥2-3-59
Ed T A
Hel Heke g
A= 6~10%
G ARk 2o
SMT, STZ ¥

wstel FEstolo}
HH) Fols wlS e
1¢] STZ¢ TRL, 57} 2¢ TR
$e8 W FEolga B
e B B
& W h2s 57139 ARA =

S
—
Lo

& A= st

SMT, TRL % CTC &

2

MTZ$ STZ7 A&E5 <

e Zlow b

£2-3-6. HA Frtel A FAAY mUHY FE (9]t ng g
HA E7F 1 HA E7F 2 HA &7 3 A 57 4
T >3000 e >3000 e >3000 e >5000 w}e]
Non—HACCP Non—HACCP Non—HACCP Non—HACCP
SMT 0.15~0.18
SMTZ ~0.06
71 FH EY STZ 0.11 0.06~0.23
OTC
CTC 0.17 0.96~2.05
SMT 0.04~0.24 0.24~0.28 0.58~0.6
SMTZ 0.01~0.12 0.02~0.17
A Fm STZ 0.3 0.5
OTC 0.2~0.5 0.2~0.8 0.3~0.4
CTC 0.1 0.1 0.1
SMT 0.017~0.021 0.121~0.136 15.465
~15.886
SMTZ
NA E ]
STZ 0.037~0.042 0.018~0.037 0.010~0.007
OTC 6.704~6.927
CTC
SMT 0.008 0.005~0.006 0.004~0.006
SMTZ ~0.004 ~0.003
|8t STZ 0.004 0.004
OTC
CTC 0.016 0.009 0.008 0.008
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¥2-3-6°= A &7}l A TetracyclinAlet AuA| Al A FF
TS Btk Aottt EGo A F71304 459 AT AEY
Row, F7HAA = 2Fo] AEHATE Fgk uAEH]| e} A EHE 1] 15t
b=, TAEY F9 FAAE 37 ErtEH|A 4~5F X AZHYoL}
AFEEE 0.01~0.8 1 kg MR ¥4 d2 Ao HQIr A E
H A9 E7Ho|AE OTC/F 6.9 pg ke !4, =7HoA= SMT7F 15.8 ug

N

ke 'FFoR AEHYE, o)d AHE AHgstE A BAEC dF F5E
7} M TbsAde] glemw & Faoh pEd o 'D; *636 Za7t Q)
thal 2o @98 A3l E 2~3F9 FAAT AFEH de AL 4 S 4
Jed, 2 FAFFFEL Ha CTC7F 0.016 pg kg "ol A vH ol?ﬁ AsFE S8
sk Aol dig Asid JrhF 2estta 2 B3 558 879 74

1% GAAE LFA7E A dadhha Lok,
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¥2-3-7. ¥ =7} (Non—HACCP)o|A a2 A2

=
FFEE

(9] :ng g ")

:F_

g 571

g 57 2

2 571 3

e

>30000 w}g)
Non—HACCP

>30000 =}g
Non—HACCP

>37000 w}g)
Non—HACCP

SMT
SMTZ
STZ
ENFLO
PeniC
TRL
ERY
OTC
CTC
AMOX
STR
FLO

323.16

0.1
0.01

15.4

0.16

0.08
0.01

<PQL

1.82

0.05
0.13

0.51
<PQL

0.5

EH

SMT
SMTZ
STZ
ENFLO
PeniC
TRL
ERY
OTC
CTC
AMOX
STR
FLO

<PQL~5.14
26.93~2558.07
2.8~4.38

<PQL~0.37
8.50~14.76

88.24
207.21

7.19

41.95

<PQL~12.07

<PQL~11.05

<PQL~1.60

0.98~0.51

118.57~583.87

<PQL

51.87

<PQL~4.39
42.73~433.65
<PQL~4.52

7.6~52.85
3.83~4.7

SMT
SMTZ
STZ
ENFLO
PeniC
TRL
ERY
OTC
CTC
AMOX
STR
FLO

N/A

N/A

N/A

SMT;sulfamethazine,
ERY;erythromycin,

TRL:tylosin,

SMTZ;sulfamethoxazole,
OTC;oxytetracycline,

STR;streptomycin, FLO;florfenicol

70

STZ;sulfathiazole

ENFLO;enrofloxacin,
CTC;chlortetracycline,

PeniC;penicillin,
AMOX;amoxicillin,



9 A st A o] Ask, HH] 2
e WUHEE dde F2-3-70 5 : 3
SMTZ7} 3231 ug L& AEd AL o 5% W d& Ao
F7b oideleta k. EdE e Frhe A =
g, 257 AFEEE A sk ek E Qe JJ%HE]O] gdastrfar
th. HH] FoE= 5719 A$ SMTZ, CTC, OTC 2 FLO %°] 40 ug

A dfEle] gla, F7F 2% TRLo| 583.8 pg L 'FE7kA #Rde oz
Uelgton w7138 SMTZ7F 433.6 ug L', 18]3 TRLo] 52.8 ug L7'& =
A veEbgth glo] AFSETE e EQolAE SgAEdol AFEA IE A
o= Ugtgt. o] A3E EUE HH AR F FAAY] F3 ¥ 75 F
71e 97 lvpal

F2-3-8. & %7} (HACCP)IA A< RUEYE 5% (9] i ng g )

g &7} 1~3 g 5714 g x5} 5 2 =7} 6~8 2 =7} 9~12

:F_

iz

>55000 ®}g], HACCP

SMT 0.08~0.11 0.08~0.11(11)
SMTZ ~0.06 ~0.07(10)
STZ 0.09~0.1(1) 0.09~0.1 0.1(6) 0.09~0.1(11,12)
OTC 0.09~0.22(6)

CTC 0.15(8) 0.16(9,10)

of
N
N
(T

frt
0%

SMT
SMTZ

STZ 0.08~0.1 (AA=7})
OTC

CTC

SMT

SMTZ 0.01~0.16 (HA&7H)
IR STZ 0.3~0.4 (A57H

0OTC

CTC 0.18 (AA=7H

=

SMT
SMTZ
A] 8} STZ
0TC
CTC 0.007

SMT;sulfamethazine, SMTZ;sulfamethoxazole, STZ;sulfathiazole ENFLO;enrofloxacin, PeniC;penicillin,
TRL;tylosin, ERY;erythromycin, OTC;oxytetracycline, CTC;chlortetracycline, AMOX;amoxicillin,
STR;streptomycin, FLO:florfenicol
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¥2-3-89= 127019 FAIs7Fl Wigh Tetracycline A3 #7134 A
Ao ZFresS Hrrsk Ayfolty. 53] ol 12719 s7HE2 HACCPE S5
Hkol 9o F<2l F7}telt),

s7F W By EHRl 9l Eoke] uldh RARA 57 ~49) F7F 6~12
ol 4= STZ7F 0.1 pg ke o]t ol HEHAL, HACCP % 571 &
7F5ol = SMTSF SMTZ7F FAHeE 5olA HEHAT. 53 "6 ‘ﬂ
Eofol| A= 7500 A STZ7F 0.08~0.1 pg ke''e] Foz U5/ #1E
Ak 1A EHule] A% &7} 5004 SMTZ7F 0.01~ 0.16 ug keg', STZ:
0.3~0.4 pg kg™', 18]35 CTC7} 0.18 ug kg 'o] AZ= AT}

Aol A= E7150014  CTC7F 0.007 pg kg™ 'o] #HEHo], Aukzo
HACCP 1% 5717k th& “s7tol uls] &Axlol st ogle] H& e 4
o] Atk HACCP 15S& Wokgol® odo] FelsiA oot & &
T} o] HACCP 215 Al &AAle] 7]Fe] A2 857 Eah=d 7]
= Ae® T F7F HACCP 915 Al T3 o]fretal £},
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3—2. PAHs9 73X EY 5 IA/FFE

g3l 4F (PAHs; Polycyclic aromatic hydrocarbons)+ 2
g7t AP o= Z+g Ao dAY 2HEA FE2= o]Fo A 3
U4 #71E9 B8d A4 A FAER dAss
c o] T sHEES g Fo o2 dR= S 9 QA At

AWA eddor g4 Qo olF ml= EPAE 16%F9] stgEs #3
d A 242 AAE A o, o]F Benzo(a)pyrene, Benzo(a)anthracene,
Dibenzo(a,h)anthracene ¥ Chrysene T F35A4Y ddAdS Ve A

o7 dHA ),

PAHsFol HAIRL A%, I0H 5 Agae 452 WEs A
MEE, dujely] Soln, Addow gAY, SAZY D o] s
SolE S

EPAS] fald $HEA 16%0] a|@ats PAHsHE ofdls 2t

¥2-3-9. EPAY a4 AEF 16%°] D3+ PAHsHO SAS7HAS
X

2y B A 2ut =455
Naphtalene 0.001 Benzo(a)anthracene 0.1
Acenaphthylene 0.001 Chrysene 0.001
Acenaphthane 0.001 Benzo(b)fluoroanthene 0.1
Fluorene 0.001 Benzo(k)fluoroanthene 0.01
Penanthrene 0.001 Benzo(a)pyrene 1
Athracene 0.01 Indeno(1,2,3—c,d)pyrene 0.1
Furoanthene 0.001 Dibenzo(a,h)anthracene 1
Pyrene 0.001 Benzo(g,h,i)perylene 0.01

durA o2 PAHsFHE o 1655 54 M»a}o% oj59 F Fom FAE
5 = 3t

A
9th. 2e} WHOS EPAdA = =4
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3-2-1. Y9 F4A EY F PAHsY IAFTE
$2-3-10. E%¥ol g Fejo] wE JEYE PAHs & (9] 1 pg ke™)
= 2 g

W9 B | B 9 Bt
Naphthalene ND 23 4.9 ND 22.5 4.2 ND 16.4 3.5
Acenaphthylene ND 2.0 0.7 ND 3.6 0.8 ND 1.4 0.2
Aenaphthane ND 7.6 0.9 ND 3.8 1.0 ND 7.9 1.1
Fluorene ND 7.6 2.3 0.7 4.5 1.7 ND 4.9 1.3
Penanthrene 1.3 58.8 10.5 1.92 52 12.6 0.9 37.8 6.3
Athracene ND 14.8 2.2 ND 7.6 2.0 ND 4.2 1.1
Fluoroanthene 0.9 93.5 18.7 1.4 148 30.3 0.7 79.2 11.1
Pyrene 0.9 80.5 16.7 1.46 160 30.5 0.6 70.5 9.6
Benzo(a)anthracene 0.4 59.1 9.0 0.79  47.7 13.5 ND 52.5 5.5
Chrysene 0.5 59.7 14.4 0.92 68.6 22 ND 74 8.4
Benzo(b)fluoroanthene ND 67.5 18.2 2.45  98.3 28.9 ND 102 10.7
Benzo(k)fluoroanthene ND 28.1 7.3 1.9 33.5 10.2 ND 35.6 4.5
Benzo(a)pyrene ND 64.9 12.4 ND 74.5 17 ND 84 8.1
Indeno(1,2,3—c,d)pyrene ND 35.6 8.9 1.5 53.3 13.1 ND 48.9 5.5
Dibenzo(a,h)anthracene ND 9.57 2.2 ND 11.7 2.6 ND 11.6 1.3
Benzo(g,h,i)perylene ND 30.4 8.3 1.3 53.9 12.5 ND 46.4 5.3
>PAHs 8.9 625 137 16.5 645 203 6.7 667 83.4

T =4 AR g 893 (= 30, 2 30, 4F 29%)

A G 9] 47, S5 R skE] A, 2007

] PAHs?] & o FASIT)
= E9%e] 79 Fluoroanthene©] 93.5 ug kg™ '2 714 &
al K}%Qi-‘: Pyrene (80.5 ug kg '), Benzo(b)fluoroanthene (67.5
"), Benzo(a)pyrene (64.9 pg ke'), (59.7 g
Benzo(a)anthracene (59.1 ug kg™'), Penanthrene (58.8 ug kg™ 1)< =o0]9o

Chrysene

U, HFHOoZE  Fluoroanthene©] 18.7 pg ke''z 7V =93
Benzo(b)fluoroanthene (18.2 ug kg™ '), Pyrene (16.7 pg kg™ '), Chrysene

(14.4 pg ke™') 18] 3L Benzo(a)pyrene (12.4 pg kg™') o] o] th.
gk 2okl 79+ Pyreneo] 160 pg ke' ' 2 7P ES ZHFEES HIoH,

Fluoroanthene (148 pg kg'), Benzo(b)fluoroanthene (98.3 pg kg™ b),
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Benzo(a)pyrene (74.5 pg ke™'), Chrysene (68.6 pg ke ') ot 18
3 HEHo® 9A] Pyreneol 305 pg ke 2 JPE ¥ FEoIa 1 HE
Fluoroanthene (30.3 pg kg™'), Benzo(b)fluoroanthene (28.9 pg kg™'),
Benzo(a)anthracene (13.5 xg keg™'), Indeno(1,2,3—c,d)pyrene (13.1 g ke
“Hel o)t

A E oo &= Benzo(b)fluoroanthene©] 102 pg kg™ '2 7Hd =& AFFE
S JE}W3, Fluoroanthene (79.2 pg ke™'), Pyrene (705 pg kg h),
Benzo(a)anthracene (525 pg kg H ol At P Ao R
Benzo(b)fluoroanthene©] 10.7 pg kg™ '2 714 =2 =Fo]|9 3L, Pyrene (9.6
reg kg™), Chrysene (8.4 pg kg™'), Benzo(a)pyrene (8.1 pg kg ')e <019
=3

PAHsH9 % TH%S W =& 1 625 pg kg ‘ol Fd 137 pg kg 'ol,
HE Eoke 31 645 ug kg ol Wit 203.0 ug ke lo] FHHE AOoE HAHS

AL, A Bk S 6.7~667 g ke'o] W9l Hit 83.4 pg kgT'® U
it} o] A3E EUE B u), PAHs AFF5a+S LEI>SE=ESSAHFES
o] o B 4 9oy ¥ e AFAE B FES Edo] Udt 2AF o] o]
ZoF 8t Ao g Hr}
¥2-3-11. E9F Zo]¥H PAHs % (9] © pg ke )
= 2 A
Zlo] (cm) 0~5 6~10 10~15 0~5 6~10 10~15 0~5 6~10 10~15
1 316 172 142 60.1 46.7 33.2 69.8 19.1 12.9
2 90.8 58 111 48.2 38.9 22.7 55.3 57.1 29.9
3 121 626 107 128 98.5 221 46.1 50.9 22
A AH 4 151 151 26.2 303 645 266 667 330 41.9
5 393 380 210 176 172 61.8 170 293 153
6 152 98.6 113 440 612 166 67.6 23.7 10.5
7 148 181 191 385 347 284 44.5 11.4 6.7
Mean 196 238 129 220 280 151 160 112 39.5
1 16.2 13.2 12.1 152 35.8 16.5 33.2 26.3
B A H 2 19.3 8.9 11.5 176 172 327 24.3 15.9 10.3
3 41.4 43 16.5 184 330 137 85.2 24.7 16.3
Mean 25.7 21.7 13.4 171 179 160 47.6 22.3 13.3

A A E 9] 47, SR8 A, 2007
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}od PAHsH9

°©

Ede 27 A A2 7d9 3EAE A

Z 0~5 cm, 5~10 cm, 10~15 cm= &

2]
=

o]

s
3L

2—3—11¢]

-
e A

o

K

2—3—11°A
A B =& PAHs

-
It

,.EO

o

],E

A

)

3 187.7 pg kg 'o]

+ 20.3 pg kg!

=
K2

& 217 pg ke'e] PAHsH7F ®F3k9]

T+ 170 ug kg '&2 oF 229

o

|

AL

|

G

1
1
s

0~15cme] B

1

Aol A

Q1 0~15eme| E o]

o Aol

B8

27.3 ug kg '® =gk}

1
s

ol A

le=]
Ll
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7+ 103.8 ug kg to]
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#2-3-12. =E% ¥ PAHs % (9] ¢ g kg™
| EH AL
o9 ALt o9 ALt
Naphthalene 8.7 216 44 7.0 177 35.3
Aenaphtyhlene 0.5 2.5 1.3 0.5 1.7 1.1
Acenaphthane 0.6 8.6 6.4 0.5 8.2 5.5
Fluorene 2.4 27.6 17.6 2.0 41.7 16.3
Phenanthrene 8.8 96.2 52 10.2 95.2 45.2
Anthracene ND 1.6 0.4 ND 1.4 0.3
Fluoroanthene 10.6 33 20.8 12 25.7 17.9
Pyrene 7.0 18.3 12.4 6.3 19.6 11.1
Benzo(a)anthracene 2.2 7.7 4.3 2.3 8.6 4
Chrysene 6.7 14.8 10.5 7.2 15.7 10.2
Benzo(b)fluoroanthene 6.7 12.1 9.8 7.1 14.9 10.1
Benzo(k)fluoroanthene 4.5 10.5 7.4 3.2 10.3 6.8
Benzo(a)pyrene 2.4 7.8 4.1 2.5 7.7 4.3
Indeno(1,2,3,—cd)pyrene 3.7 12.4 6.5 4.3 11.2 6.8
Dibenzo(a,h)anthracene ND 2.4 1.4 1.1 2.6 1.6
Benzo(g,h,i)perylene 3 9.9 5.5 3.8 9.9 6.0
> PAHs 96.8 324 204 85.1 266 182

A dAEE 9] 47, RG] R Es] A, 2007

F2-3-1201= G 4 A& NA 1978~2001 Atolol] EHu|L} 3}8H]
52 AR Ao] fle =EYH HHE d83 =Egl & vid Ryt
AE AR FolA PAHs SR& AR 24398 BT 9t
o] 544 #dAA Hel dojA glof thiEe] PAHsHE 7| 25-H
AAHE Aoz B+ glg
#2-3-12014% Q1§ (ARt AApER B o 1980dS HauE A
fHadhe A% = 4 ded, Y A9 fAR 9 B dReas
Holal gl= AL M=ol Laaddta = = 3l
F2-3-12014 = o] Fulgrel g dgl= 2 Abolr) gltle, eel
o Ao Bl mlsh wig- W sEdS & 5 3l
Ao o

W1 4 © Z = Phenanthrene>Fluoroanthene >Fluorene>Pyrene?| o] t}.
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3—2-2. 9= F3A EY F PAHsY IZHFF

¥2-3-13, FHBAGE] Ao A4 EolN el PAHs BFD
(T : g kg™

WA 3 4t
Naphthalene 1 64 18.53
Acenaphtene 2 9 2.94
Fluorine 0 40 5.58
Phenanthrene 4 281 48.95
Anthracene 2 34 4.38
Fluoranthene 3 583 58.88
Pyrene 2 492 41.49
Benzolalanthracene 0 232 21.95
Chrysene 1 693 79.88
Benzo[b]fluoranthene 1 267 33.53
Benzo[k]flluoranthene 0 101 16.33
Benzolalpyrene 0 136 14.46
Indenzol[1,2,3—cd]pyrene 0 47 10.12
Dibenzo[ah]anthracene 1 42 13.59
Benzol[ghi]perylene 2 70 13.75
PAHs 42 3077 376.16

A} @ Laiguo Chen 2], Chemosphere, 2005

F2-3-130= T FATY M BAA AN PAHsTFE ZASE 2 o]
t}. Chrysene©] 693 pg ke™'2 H3 £3& velom, Fluoranthene (583
ug ke™'), Pyrene (492 pg kg'), Phenanthrene (281 pg kg!) 2@
Benzo[blfluoranthene (267 ug kg™ ')o] o2 FFaFo] Egtth aejx Ht
342 Chrysene©] 79.88 pg ke '2 714 =9tal, Fluoranthene©] 58.88 ug
ke™', Phenanthrene©] 48.95 ug kg™' 18] Pyrene©] 41.49 pg kg '9] =0
Jor, it S 376.16 ug ke o]t
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(&) @ opg ke™h)

q ot
Naphthalene 12.12
Acenaphthylene 2.10
Acenaphthene 0.48
Fluorene 1.70
Phenanthrene 19.52
Anthracene 2.44
Fluoranthene 16.54
Pyrene 14.04
Benzol[alanthracene 5.92
Chrysene 10.22
Benzo[b,k]fluoranthene 17.58
Benzola]pyrene 7.12
Dibenzo[a,h]anthracene 1.14
Indeno[1,2,3—cd]pyrene 7.54
Benzolg,h,ilperylene 9.58
> 16 PAHs 128

Brenda Natalia Lopez, Yu Bon Man, Yin Ge Zhao, Jin Shu Zheng, Anna Oi Wah Leung, Jun Yao, Ming

Hung Wong. 2011. Arch Environ Contam Toxicol 61:101-114

& 51
F2el
3

ST

=< YEhaL 3

79

E8A Eell tie PAHsF A B7F Ads 32-3-140] 553}
ke 2 B Phenanthrene©]
Benzo[b,k]fluoranthene®] 17.58 ug kg™', Fluoranthene®]

19.5 wg ke'® PF Eka,

16.54 ug kgfl,
Pyreneo] 14.04 pg kg™'¢] solglom & Ho & 128 pg kg2 @ F



¥2-3-15. HIEEY] x9E PAHs9| #F4+ (&) ug kg™h)

Thanh Cag Chg Giay Yen Yen Ky Ky
Nhan Mai Mai Thang I?uyen, Du}_fen, Cung Cung
Dong Dong Long (&2F+<) &+ (1) ()
Naphthalene 80 50 260 310 <10 <10 <6 <6
Acenaphthylene 20 20 20 20 10 10 10 10
Acenaphthene 10 20 50 70 20 10 10 10
Fluorene 10 10 40 30 10 10 10 10
Phenanthrene 90 40 140 120 30 20 10 10
Anthracene 20 10 40 40 10 10 10 ND
Dibenzothiophene 20 10 40 40 10 10 10 10
Fluoranthene 140 50 120 110 30 30 20 20
Pyrene 90 40 150 140 20 20 10 10
Benz[alanthracene 60 30 60 60 20 20 20 20
Chrysene 100 40 130 130 20 30 10 10
Benzol[b,k]fluoranthene 150 50 110 120 40 50 20 20
Benzolelpyrene 70 30 80 80 20 20 10 10
Benzola]pyrene 50 270 60 60 10 20 10 ND
Perylene 30 10 230 90 20 130 10 ND
Ideno[1,2,3—c,d]pyrene 50 20 40 40 10 10 10 10
Benzolg,h,i]perylene 90 70 110 80 20 20 10 10
Dibenz [a,h]anthracene 20 10 20 20 10 10 10 10
Total 1100 780 1700 1560 320 440 206 176

Esther S. Boll, Jan H. Christensen and Peter E. Holm. 2007. Quantification and source identification of
polycyclic aromatic hydrocarbons in sediment, soil, and water spinach from Hanoi, Vietnam. Journal of
Environmental Monitoring.

HEWS] EF T PAHs7O Afase H2-3-159 #5830 shwo
SAFIA 3km%E HojA WYsE Kim Nguu S whah 439 EdS A3
kL, Eol Y%= Yen Duyen &9 9+ 23 wWie+ 2 EY
aeal 299e] gl Ky Chung 7 Q1A 1309 Es A 3ste] vlugh
A 3ol

Kim Nguu 7229 2¥x]¢l Thanh Nhan A 9% Z=Ao] 7177 wjio] HA
1100 pg ke 'e] ¥& PAHs ZF & Ueiglen, 7o siz 7haA
AR 33E 780~1700 pg kg 'R WA H& FHFES EAvh Thanh
Nhan A 9] Benzolb,klfluoranthene©] 150 pg kg™'& 714 =7 25735

931, Fluoranthene©] 140 pg ke™', Chrysene©] 100 ug kg™'¢] &olat, a5
¢l Cau Mai DongolA&= Benzolalpyreneo] 270 pg kg™'2 =9%om  Cho
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Mai Dongoll 4] Naphthalene©] 260 pg kg™', Perylene©] 230 ug ke '= =gk
°m™ Yen Duyen 5% Y95+ A9 EYL PAHsHO ZFFso| nf-$-
ol A Benzolb,k]fluoranthene©] 40 pg kg™ '= 7P 9o, % PAHsH
o e 320 pg kg o], WiET A EoIA= Perylene©] 130 ug
ke 'R Eokan, AA ARFE 440 pg ke 'S UERAI QIRAT

@7 ¥ 29499 Ky Chung 3 29 MO AAES ¥ AHE 242 Bt
o] 206 g kg ' 176 pg ke 2 T A Mo wlE Fe AL & 5 Ao
w, & oA = Benzolalpyreneo] HESHA wvto R wj9 vre F£FEAS &
T UAATH
¥2-3-16. 1] FAX] ESF F PAHso AFF= () : g ke ')
1846 1881 1893 1914 1944 1956 1966 1980 1986
Phenanthrene 46 68 45 89 110 120 160 140 48
Anthracene 4.5 13 9 4 10 9 13 11
Fluoranthene 39 45 43 37 120 190 120 210 120
Pyrene 19 14 7 11 50 120 75 150 99
Benzo[alanthracene 22 9.4 3 5.9 25 69 26 110 56
Chrysene 24 16 11 18 50 87 41 120 78
Benzolelpyrene 24 13 7 11 35 65 27 130 53
Benzolalpyrene 18 6.7 12 23 73 28 120 72
Perylene 2.2 0.86 <3 15 9 18 14
Anthanthrene 1.2 0.12 1.2 2.9
Benzolg,h,i] perylerie 22 8.3 6.1 55 66
Benzo[b]lfluoranthene 18 12 9 86 35 76 30 220 58
Benzo[k]fluoranthene 17 8.4 9 6.2 35 73 30 250 58
Naphthalene 39 38 53 27 23
Acenaphthylene 1.6 0.73 3.4 5.0
Acenaphthene 2.0 0.9 2.0 4.2 6.0
Fluorene 0.78 3.7 9.7
Dibenzothiophene 6.2 6.8 6.6 11 32
mogdopealded gy g 1 22
Inden%[ylr’gﬁg ¢.d] 23 14 5 12 31 92 29 100 63
Coronene 7.1 5.4 3 5.4 9 18 9 22 17
Total 350 300 150 370 530 1130 590 1770 750

Kevin C. Jones, Jennlfer A. Stratford, t Keith S. Waterhouse, Edward T. Furlong, Walter Glger,
Ronald A. Hites, Chrlstlan Schaffner, and A. E. Johnston, 1989.
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"= USAZF Baetal 9l Edkel disl 18461d~1986d Atololl 97 <]
AmE HojFal i

184611 A £ Phenanthrene©] 46 pg ke 'o=2 7bF =gk =
Fluoranthene®™ Naphthalene©] Z}7F 39 pg ke 'gFo=z JElgton
350 pg ke 'O AFFES UERTH

18811 A| 2ol A% Phenanthreneo] 68 pg kg '2 7M8 ¥tal, tggom:
Fluoranthene©] 45 pg kg 'e] F3=ol9lon, HFgHoZ= 300 g ke'! & Y
btk a8y 1944d X204 Fluorantheneo] 120 pg kg
Phenanthrene®] 110 xg kg™! 18]3 &0 2= Pyrene® Chrysene©] Z+7)
50 ug kg™'e] AFFES UERIL, F PAHsO THFHS 530 ug ks 'S 1w O]
FaL AT

19561 9] A 8ollA= PAHs® &F9Fc] B #obA Fluoranthene©] 190
pg kgT' o2 7} =9kl Phenanthrene@ Pyreneo] ztzt 120 pg kg™ '2 T8
Fol9al, F AFHES 1130 pg ke 2 F7FEAT 196613 AlBolME tha
ZaEg oy 1980 AlZoAE=  Benzolklfluoranthene©] 250 pg kg ',
Benzo[blfluoranthene®] 220 ug ke™' 18] Fluorantheneo] 210 pg ke '=
200 pg kg o] ¥E AFFFES HA, Pyrene (150 wg kg ),
Phenanthrene (140 xg kg™'), Benzolelpyrene(130 ug ke™'), Chrysene (120
reg ke, Benzolalpyrene (120 ug ke™'), Benzolalanthracene (110 g kg™')
18] 31 Indenol1,2,3—c,d]pyrene (100 pug ke™) 5 100 pg kgt ol HH
F5L% 29 PAHsE o gl9lew, PAHsTH & & 1,770 wg ke "= AF
A EFo] FEFs FAs dolE F AU

npAlg o ' 1986 AlEE HlFolA AEAREC] FolE o] F Y AlREA
1980y B} 4 W =38 ®lEd], Fluorantheneo] 120 pg ke '2 713

- - 71 -
QLA PAHsO] & §5= 750 pg kg™ o2 23 A & 5 USdHh
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¥2-3-17. Yt} el o5 57442 PAHsO FFskx
(&) ug kg™h)

Hoo9 3 A
Acenaphthene
Acenaphthylene
Fluorene 10
Anthracene 11 13
Phenanthrene 50 140
Fluoranthene 120 210
Pyrene 100 150
Benz[alanthracene 56 110
Chrysene 80 120
Benzo[b]fluoranthene 60 220
Benzo[k]fluoranthene 60 250
Benzolalpyrene 5 900
Benzolelpyrene 50 130
Benzolg,h,ilperylene 70
Indeno[1,2,3—c,d]pyrene 60 100

Scientific Supporting Document. 2008, Environmental and Human Health Effects. 42

Myt et o9 544 5 PAHse #AF4++S ZUHY 3 A5z &
o]3t AL Benzolalpyreneo] Hi 900 g ke™! FF7HA FFHATE Ao
% Fluoranthene

o, 8 EFo PAHZF HI 200 pg ke™' o] IFSF RS
(210 ug kg 1), Benzo[blfluoranthene (220 g kg™!
(250 pg ks™') & 3Foly HAYr= Aol
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¥2-3-18. ~¥ ¢l Tarragona County®] PAHs H+ ZAF{F45
(9] @ oug ke™)

7779} Wl 6.1 9
Naphthalene 8.3 <2.0
Acenaphthylene 23 4.2
Acenaphthene 4.8 <2.0
Fluorene 13 1.1
Phenanthrene 114 7.9
Anthracene 17 <2.0
Fluoranthene 97 5.6
Pyrene 96 2.5
Chrysene 68 3.7
Benzolalanthracene 68 1.9
Benzolk]fluoranthene 47 1.2
Benzo[b]fluoranthene 2.4 2.3
Benzolalpyrene 56 22
Indeno[123—cd]pyrene 60 5.3
Dibenzo[ah]anthracene 21 <2.0
Benzol[ghi]perylene 40 50
> 16 PAHs 736 112

M. Nadal, M. Schuhmacher, J.L. Domingo. 2004, Environmental Pollution 132, 1—11

2HQ1e] Bretaiyg Ao AFA A sAFHEZAFY] EY T PAHsY

AFTFES 2AE Aoty AFA G A& Phenanthrene©] 114 pg ke '=

7 UElWED, TS0 2= Fluoranthen©] 97 ug ke™', Pyreneo] 96 pug
16%2 PAHsH2 & &< 736 ug ke '& UEbT)

a8} v $9xAe] ALo|= Benzolgh,ilperyleneo] 50 g ke 'z 7}A
= JeElgon, 1 99 PAHsHFE 25 10 ug kg 'o)3l=2 ZAME QA 16%
o] = 112 pg ke 'o] FF& vhehla 9l
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Z9C 574X 9 PAHs ZF4+ (9] ¢ g kg™
o9 3
Fluorene 2 31 7
Phenanthrene 1 287 16
Anthracene 2 42 8
Fluoranthene 1 483 20
Pyrene 1 429 20
Chrysene 2 229 19
Benzo[a]nthracene 1 220 19
Benzo[b]fluoranthene 3 319 28
Benzo[k]fluoranthene 1 59 8
Benzolalpyrene 2 248 22
Dibenzo[a,h]anthracene 1 90 9
Benzolg,h,i]perylene 1 167 13
Indeno[1,2,3—cd]pyrene 3 278 29
Total 28 2447
Barbara Maliszewska—Kordybach. 1995, Pergamon, 0883—2927, 00076—3
Boode 544 F PAHsHO 4742 Bk Aol B
57 A o] & Fluoranthene©] 483 pg kg™ '& 714 =& £35S e o
© 2= Pyreneo] 429 pg kg~', Benzol[blfluorantheneo] 319 pg kg™
Phenanthrene©] 287 wg kg ', Indeno[1,2,3—c,dlpyrene°] 278 pug kg ',
Benzolalpyrene©] 248  pg kg 'Y goldet. ey Hagke
Indeno[1,2,3—c,d]pyrene®] 29 ug kg™, Benzolalpyrene©] 22 pg kg™’ 18
al FluorantheneJJr Pyreneo] Zt7} 20 pg kg™'2 1 th& wol9led, & A
& 264 pg kg R o FES o woET)
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#2-3-20. 20013 7FRAE MFEstea AXAe] 44 B § PAHsY] Aisk

&=
(k) @ pg ke ')
Naphthalene Pyrene BlalP equiv
0tolm 7200 160000 27
Sand 1to4dm 70000 25000
>4 m 80000
0tolm 7200 160000 27
Sandy Silt 1to4dm 83000 25000
>4 m 130000
0tolm 72000 160000 27
Silty Clay 1to4dm 33000 25000
>4 m 110000
0tolm 72000 160000 27
Clay 1to4dm 360000 25000
>4 m 1200000

Scientific Supporting Document. 2008, Environmental and Human Health Effects. 42

=
EAE BEANZ ZAbe 224 duk =A4A 9= At
= 2=
= T

Fogo] drht AZtd G vHEA

H2-3-2004 & uj, Rr} B EYdoAE 0~1

o 45 sstyo] AET w2 B4 1/10 AL 4 T 3

o HEV} BS F = 4 m o] EA F9o S Naphthaleneo] ZHi4
1

|
AL & F Utk 22y Pyrened B9%E EF 0~1 m EAle]
o] =
PA -

o

H AS ok 5= 9

=
S, 1 AR FES FUSE AL ¢ F Qe o SEEe] W o

=
[e) )
Astk= AL o st} Benzo(a)Pyrened A 22 5L nf9- ot sle] of

W 14 mol AFH YoM, 0~1 mlE FAF FEoR AR v
YT RFEAS ¢ Ak,

3-3. 718 w22 $HA BEF T AFTE

1

T A 2AME s8R BEY T 7E FalERE = ¥ 34d W ERe
A= gtete] 53 F, F471¢1, PCB, CN ® =79k 7% < B
2 TPH Z18]al TCE®} PCE &°] ZAMEA+=d, CN 7 n)=F

7IEke] &=L HEH Zlo] glddth

¢

>
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¥2-3-21. & B F J|E felBAe AF £F (S9): mg kg )
ARGy 2R F 2 F #7191 PCB CN ¥z BTEX TPH TCE PCE
Z A 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2002 Z 1 0.000 0.000 0.000 0.260 0.000 0.000 0.000 0.000 0.000
H 7 0.000 0.000 0.000 0.009 0.000 0.000 0.000 0.000 0.000
Z A 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2003 Z 1 0.000 0.000 0.000 0.325 0.000 0.000 0.000 0.000  0.000
H 7 0.000 0.000 0.000 0.014 0.000 0.000 0.000 0.000  0.000
H A 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2004 Z 1 0.000 0.000 0.000 0.688 0.000 0.000 0.000 0.000 0.000
125 H 7 0.000 0.000 0.000 0.024 0.000 0.000 0.000 0.000 0.000
H A 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2005 Z 1 0.000 0.000 0.000 0.350 0.000 0.000 0.000 0.000 0.000
H @ 0.000 0.000 0.000 0.016 0.000 0.000 0.000 0.000 0.000
H A 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2006 Z 1 0.000 0.000 0.000 0.138 0.000 0.000 0.000 0.000 0.000
H 7 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2 A 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2007 2 1 0.000 0.000 0.000 0.142 0.000 0.000 0.000 0.000  0.000
H 7 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000
#H A - 0.000 - 0.000 - - - - -
2008 H 3 - 0.000 - 0.038 - - - - -
T - 0.000 — 0.001 - - - - -
#H A - 0.000 - 0.000 - - - - -
127 2009 H 3 - 0.000 - 0.242 - - - - -
T - 0.000 — 0.005 - - - - -
A A - 0.000 - 0.000 - - - - -
2010 H 3 - 0.000 - 0.058 - - - - -
3 1 - 0.000 — 0.004 - - - - -
A A 0.000  0.000  0.000 0.000 0.000 0.000 0.000 0.000 0.000
B 0.000  0.000  0.000 0.688 0.000 0.000 0.000 0.000 0.000
3 A 0.000  0.000  0.000 0.008 0.000 0.000 0.000 0.000 0.000
- BAE
S, TNt - ESGSAY 2 Eded A A9
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¥2-3-22. A B & 7IE} #3 (912 ng ke )
ARE AR T E F sl BTEX TPH TCE PCE
3 A 0.000 0.000  0.000  0.000  0.000  0.000
2002 3 3 0.000 0.000  0.000  0.000  0.000  0.000
3 0.000 0.000  0.000  0.000 0.000  0.000
2 A 0.000 0.000  0.000  0.000  0.000  0.000
2003 3 3 0.000 0.000  0.000  0.000  0.000  0.000
H & 0.000 0.000  0.000  0.000 0.000  0.000
3 7 0.000 0.000  0.000  0.000  0.000  0.000
2004 3 3 0.000 0.000  0.000  0.000  0.000  0.000
3 0.000 0.000  0.000  0.000 0.000  0.000
3 7 0.000 0.000  0.000  0.000  0.000  0.000
2005 3 3 0.000 0.000  0.000  0.000  0.000  0.000
3 & 0.000 0.000  0.000  0.000 0.000  0.000
3 A 0.000 0.000  0.000  0.000  0.000  0.000
2006 3 3 0.000 0.000  0.000  0.000  0.000  0.000
F & 0.000 0.000  0.000  0.000  0.000  0.000
3 7 0.000 0.000  0.000  0.000  0.000  0.000
2007 3 3 0.000 0.000  0.000  0.000  0.000  0.000
3 0.000 0.000  0.000  0.000  0.000  0.000
2 A — —_ —_ —_ —_ _
2008 = = — — — — -
H - - - - - -
2 A — —_ —_ —_ —_ _
2009 = = — — — — -
H - - - - - -
3 A - - - - - -
2010 =T - - - - - -
g - - - - - -
3 A 0.000 0.000  0.000  0.000  0.000  0.000
3 0.000 0.000  0.000  0.000 0.000  0.000
H 0.000 0.000  0.000  0.000  0.000  0.000
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[os]
(@)
Z,
5
e

BTEX TPH TCE PCE

2 A 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2002 Z# 1 0.000 0.000 0.000 0.417 0.000 0.000 0.000 0.000 0.000
& 0.000 0.000 0.000 0.033 0.000 0.000 0.000 0.000 0.000
# A 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2003 Z 1 0.000 0.000 0.000 0.805 0.000 0.000 0.000 0.000 0.000
#H & 0.000 0.000 0.000 0.036 0.000 0.000 0.000 0.000 0.000
# A 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2004 Z 1 0.000 0.000 0.000 0.325 0.000 0.000 0.000 0.000 0.000
#H & 0.000 0.000 0.000 0.034 0.000 0.000 0.000 0.000 0.000
2 A 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2005 Z# 1 0.000 0.000 0.000 0.300 0.000 0.000 0.000 0.000 0.000
#H & 0.000 0.000 0.000 0.019 0.000 0.000 0.000 0.000 0.000
2 A 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2006 Z 1 0.000 0.000 0.000 0.676 0.000 0.000 0.000 0.000 0.000
#H & 0.000 0.000 0.000 0.046 0.000 0.000 0.000 0.000 0.000
# A 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2007 Z# 1 0.000 0.000 0.000 0.183 0.000 0.000 0.000 0.000 0.000
&  0.000 0.000 0.000 0.004 0.000 0.000 0.000 0.000 0.000
#H A - 0.000 - 0.000 - - - - -
2008 H 3 - 0.000 - 0.038 - - - - -
T - 0.000 — 0.001 - - - - -
A A - 0.000 - 0.000 - - - - -
2009 H 3 - 0.001 - 0.220 - - - - -
T - 0.000 — 0.014 - - - - -
#H A - 0.000 - 0.000 - - - - -
2010 H 3 - 0.000 - 0.177 - - - - -
T - 0.000 — 0.026 - - - - -
A A 0.000  0.000  0.000 0.000 0.000 0.000 0.000 0.000 0.000
H 0.000  0.001  0.000 0.805 0.000 0.000 0.000 0.000 0.000
3 A 0.000  0.000 0.000 0.024 0.000 0.000 0.000 0.000 0.000
- BAE
S, T A st - ESSAY 2 EGod HAuzA A9
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2-3-24. 5HEA B F 716 felEAe] BFFE (39 mg ke )

A=l T & F #7121  PCB CN dls BTEX TPH TCE PCE
Z A 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2002 Z 3 0.000 0.000 0.000 0.205 0.000 0.000 0.000 0.000 0.000
Z #  0.000 0.000 0.000 0.025 0.000 0.000 0.000 0.000 0.000
# A 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2003 # 3 0.000 0.000 0.000 0.320 0.000 0.000 0.000 0.000 0.000
Z ¢« 0.000 0.000 0.000 0.027 0.000 0.000 0.000 0.000 0.000
2 A 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2004 # 3 0.000 0.000 0.000 0.189 0.000 0.000 0.000 0.000 0.000
Z #  0.000 0.000 0.000 0.032 0.000 0.000 0.000 0.000 0.000
2 A 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2005 # 3 0.000 0.000 0.000 0.250 0.000 0.000 0.000 0.000 0.000
Z # 0.000 0.000 0.000 0.020 0.000 0.000 0.000 0.000 0.000
# A 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2006 # 3 0.000 0.000 0.000 0.800 0.000 0.000 0.000 0.000 0.000
Z ¢« 0.000 0.000 0.000 0.062 0.000 0.000 0.000 0.000 0.000
# A 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2007 # 3 0.000 0.000 0.000 0.090 0.000 0.000 0.000 0.000 0.000
Z ¢  0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000
A A - - - 0.000 - - - - -
2008 H 1 - - - 0.043 - - - - -
o - - - 0.003 - - - - -
2 A — — - 0.000 - - - - -
2009 H 1 - - - 0.035 - - - - -
o - - - 0.001 - - - - -
2 A — — - 0.000 - - - - -
2010 H 1 - - - 0.019 - - - - -
o - - - 0.001 - - - - -
A A 0.000  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2 0.000  0.000 0.000 0.800 0.000 0.000 0.000 0.000 0.000
o 0.000  0.000 0.000 0.019 0.000 0.000 0.000 0.000 0.000
- BAE
S, TS A NS - ESSAY 2 EGod HAeEA A3
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F2-4-2. T FIEF T FES5 4 (9] @ mg ke™')

] o T
Cd Cu Cr Fe Mn Zn Pb Hg As
A 0.00 0.01 0.01
1997.6 Ha  0.00 0.00 0.00 1.20 1.34 1.05
Lt 0.45 0.19 0.29
A 0.00 0.37 0.00 0.16
o) 3 1997.8 Ha  0.00 0.00 0.03 3.63 0.19 0.36
Lt 0.02 0.84 0.04 0.25
HA 0.00 0.00 0.07
1977.10  H1  0.00 0.00 0.00 1.24 1.00 0.51
Lt 0.60 0.18 0.23
E R 0.07 0.00 0.14
1997.8 Ha  0.00 0.00 0.00 0.91 0.17 0.18
- L 0.46  0.05  0.16
T .
A 0.00 0.00
1997.10  HI  0.00 0.00 0.00 0.76 0.00 0.42
Lt 0.25 0.30
A 0.00 0.01 0.09
1997.6 Ha  0.00 0.00 0.00 0.50 0.01 0.30
Lt 0.13 0.01 0.19
A 0.00 0.20 0.00 0.11
=3 1997.8 Ha  0.00 0.00 0.05 1.72 0.02 0.23
Lt 0.00 0.52 0.00 0.15
A 0.00 0.00 0.00
1997.10 HI  0.00 0.00 0.00 1.48 0.29 0.95
Lt 0.41 0.03 0.22
A 0.30 0.01 0.16
1997.6 Ha  0.00 0.00 0.00 0.80 0.52 0.30
Lt 0.50 0.13 0.21
HAA  0.00 0.00 0.00 0.82 0.02 0.17
T+ 1997.8 Ha  0.06 2.37 0.01 19.75  0.31 0.50
HAdE  0.01 0.18 0.01 3.61 0.15 0.31
E R 0.00 0.00 0.00
1997.10 H1  0.00 0.00 0.00 1.24 0.64 3.93
Lt 0.54 0.23 0.99
_ A
o) 1995.1~ N
. Ha  0.00 0.00 0.00 0.00 0.00 0.00 0.00
ChARS 1997.11
Ho
AA 0.00 0.00
1995.1~ N
T H3  0.00 0.047  0.00 0.041  0.00 0.00 0.00
1997.11 .
[e]
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#2—4-2. 7Y FHE&ET T FTES L (&9 mg kg™!)
Tud o
T
Cd Cu Cr Fe Mn 7n Pb Hg As
19951 A 0.00 0.00
‘ 3 0.00 0.024  0.00 0.018  0.00 0.00 0.00
1997.11
B
19951 A 0.00 0.00 0.00 0.00
‘ Hx 0.012 0.021  0.00 0.00 0.00
1997.11
B
19951 A 0.00 0.00 0.00 0.00 0.00
‘ 3 0.00 0.010  0.00 0.016
1997.11
B
19951 A 0.00 0.00
‘ #Hi  0.00 0.02 0.00 0.019  0.00 0.00 0.00
1997.11
B
L9958 A 0.002 0.013
L 3 0.00 0.008 0.258  0.00
&7 B
B
1995.10  AA 0.004
FF—dx e HL o 0.00  0.00 0.047  0.00
Z71) B
1996.5 A 0.114  0.00
(ZmkA #a  0.00 0.00 0.148  0.045
Z71) B
1995.8 7 0.077
e i 0.00  0.00 0.194  0.00
(&7 B
B
1995.10  #HA 0.00 0.00
A (gmt3 il 0.00 0.001 0.005  0.00
Z571) B
1996.5 A 0.00
(A A 0.00 0.00 0.017 0.00
Z71) B
1995.8 4 0.00
e Hi 0.00  0.00 0.033  0.00
(57D B
B
1995.10  AA 0.00
oHs (LI i 0.00 0.00 0.01 0.00
Z71) B4
1996.5 HA 0.114
(FvA A 0.00 0.00 0.14 0.00
Z71) B4
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w2-4-2. ) FUET F FEE AR (9] : mg ks™")
e an saE I
Cd Cu Cr Fe Mn Zn Pb Hg As
A 0.001 0.008
1_995'8 A1 0.00  0.062 0.288  0.00
(571 .
1995.10  AA 0.00
AT g5 3 0.00 0.00 0.066  0.00
7)) B
1996.5 A 0.144  0.008
(€ el i) i 0.00 0.00 0.14  0.026
7)) B
A 0.00 0.15 0.00
1.995'8 A3  0.00 0.084 6.32  0.007
(571 A
(vl A 0.00 0.00
J = A3 0.00 0.044 0.022  0.00
7)) A
i A 0.00
A3 0.00  0.00 0.009  0.00
7)) A
1989.6.14 A 0.002 0.005 0.23  0.07  0.01 0.02
oA 998 Az 0.01 0.03 0.66 023 0.09  0.36
BT 0.005  0.02 0.48 013  0.04  0.17
1989.6.14 A 0.007  0.004 0.18 0.07  0.01 0.02
hely 998 A3 0.01 0.05 1.30  0.17 024  0.33
BT 0.009  0.02 0.69 013  0.11 0.17
1989.6.14 #AA  0.004 0.004 0.17  0.06  0.01 0.01
9 998 A3 0.02  0.03 1.17 023  0.08  0.46
BT 0.012  0.02 0.60 015  0.03  0.21
#AA  0.009 0.017 0.25 012  0.01 0.03
2 & =4k 1953:;14 Az  0.012 0.03 1.16 0.36 0.16 0.43
HF  0.01 0.02 0.55 0.24  0.06 0.19
A 0.005 0.006 0.45 012  0.01 0.03
& 1953:;14 Az 0.01 0.04 2.63 0.36 0.56 0.38
BT 0.009  0.02 1.27 022 016  0.15
HeE 1089.6.14 #AA  0.011  0.017 1.03 019  0.01 0.05
o 998 A3  0.026 0.18 11.0 197 077  1.79
BT 0.019  0.09 4.09 077  0.37  0.53
ARE 1989614 AA  0.009  0.02 143  0.36  0.01 0.04
5 998 A3 0.01 0.05 2.78 110 015  0.61
HAF  0.01 0.04 2.27 070  0.10  0.26
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FUe] FAA B T THE AFFE BEE ARE BAR BY
AW ArzAdael s ks AR T TS I 2A 2 Fol
EFAY] GAP AA7IME =AY Ao o A FAA FEE

M2, 2008~2010 86704), ¢ 51704 9 548X 5471458 ez
2002~2010d0l] A AL, HHEGREA] HASFEBA ESF T T
& sk 2AE AEESFYE AR E 1999, 2003 2 20073 ZF 60070 A
Aoz F 18007040 thel, FAel H4XE 2000, 2004 = 20080l
ZF 600704 A F 18007/1aE Uido=m, FPdEA] A 4R = 20019}
200540l 2} 600704 4 F 1.20074E ddor a8i d&ewr FH 5
AA = 20029 6007MAE U2 ZAME a5kt

a8 3 FolE FAME 201099 = HFARITE 2~4 km A H o] FAAAAM #

T 11,7604, AX 5574 5 F 23749 ABE o E, 2011ddE WY
S|
A=}

N

A FH 2 km o] BEA = 47849 A= 1544 & 5 632
83 #ga =d 1,825% 3 NE 5833 T &

8% THE o =& 293 A4
=B, dFs BAVIEE et AR AET BAARE TS -
ARG FolE T ARE Tl = o HFA AT 2~4 kol AAE 57
A BEFME ZAAHES 7IEoR HAE 6.21%7F FEVIES AL,
0.88%= WA7ES ZFHsH. 7F=ES 451%7F $e71ES sk,
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s EPAE 29E EGomRE Hda AL AHAR dF 29
7Vsd ARE el 918kl Soil-Plant—Human =
Screening Levels (SSLs)& AF=% & e WS Systax a3
&3 g2 §U)3EES S5 -wsATE Els
of 4 RdS 83 AEAN FTE S

W o 2 PLANTX (Trapp and

5
M\
u _ur
_O‘ﬁ
i
4o M

=
H7}6FaL A} fugacityoll <A g A

cFarlane, 1995)% ga3ta ¢},

=

=

—1. ZFs

A o AMas, Sl

ATH o= EGFl X

A A=l FF R AFAI S

g H AAH R E FAbECl e FoFER 31%71T (MRL)g & 23}04 %

2] ;Pb ﬁol B Aol

Ao F71AaA Fofl tis) AMEF T AF7]Ee] Ao
&

A=, O]t A =7 R Ao Al vEFe] FrIARA AAE A

Jlm =

fo
J-U
1o,
—10

1-1. 959 FFA EF T A7 87E

=2 7|# A= dGT7te] 71F FHolA (v]= EPA: www.epa.gov;
B S AA: www.mhlw.go.jp/english/ §) 52 E3lo] T2 HAAMGoH,
e Ase EA, o HFSST vnk el HAlEs THAA e E
A8l AA e gt Ty AuT 1994 ujodlA FalE ol

]_
o AARem & e o} F7b AR 24 ¢l

O, o o2 —l) e,
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7} wl=r

u] = EPACI A= 19754 FoFe] Ao s mel A nE 543 1He]
| &oll wet sk AejA e Al 7R EFeke B es skl
a2 3 SAAREA ] B3 B Aol mel AR sl
A (Resource Conservation and Recovery Act; RCRA)®| 7A3Fe] 1994\

571, &, Bl tid AFsFtdries Asta vk o5 7w e

jud

&t
o

fin)
o,
A
N
S
4

a2
ittt

A & & AR BAuelg widlA shte Aol B + Ak 19

v AR ERede Ay JE Ee fom 74 FER &
FB BelE AR A7 EPNFL AT ek webA GAe) Ak E
F F AREGHNGIE A AP AL AR @) WFe
He] YRR ASERRE A7) R AstEuds Fasd o u

Monitoring List)9] S d&=2
Limit), 40CFR264.92, 93, 94¢] Ast5+rn 3 S 9% AW w27t Ak 1 ¢
of  EASAe W ed=Ed  Hds =7l 40CFR261.24(Toxicity
Characteristic)oll 4% 2

¥3-1-1. ")) 3H4AA} T FFEeF 75+ — wASFA =T

s < %9 (mg kg™")
Aldrin 0.03
Chlordane 1
DDD 2
DDE 2
DDT 2
Dieldrin 0.03
Endosulfan 20
Endrin 0.6
Heptachlor 0.1
Heptachlor epoxide 0.06
Methoxychlor 100

(TERA; B4 0§ 8528 EFoa/lz % BU/1% shas AF a7, 2003, F47)
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MEREE 107590 4090 Al BAE fstel falu 1B A

Joro wh o oY & F 8S of o o

1= SRR | A-1 A=1

=]
1983dll= EFeaA gl et At dEs flste] EdAsddHE A

2 EFode vdd AR & Y& 2AWS shEageh olE Wit
sto MRAtE QPRARYY S BES] 98 $44% A
o ogBAl W FANFL e Lol AAtw Ark Az
FANEE A, B, C 71FOE 1hro] AL EF] /|8 FEE o5 o
A5 0 o9 Edor wusy o] g xush ¢ 29bsyt 9
g ould 2A7h Bed JE BE 2dels 49 edddl 9@ Aol

=, Ce 2Hse 49 AV olstE "=
A7} Bad Fe /s @ gholt,
F3-1-2. U@d=9 44 EY T TR HEA () :mg ke ')
i of e (A% £7) 3 of B (A 24)
Aldrin 2.5 3—HCH 1
Atrazine 0.05 v—HCH 0.05
Azinphos—methyl 0.06 Heptachlor 2.5
Chlordane 10 Heptachlor epoxide 2.5
DDT(+DDD, DDE) 2.5 Hexachlorobenzene 2.5
Diazinon 0.07 Malathion 0.02
Dieldrin 05 Parathior?l;-tie}lfrlathion— 10
Disulfoton 10 Parathion—ethyl 0.04
a—Endosulfan 2.5 Pentachlorophenol
Endrin 2.5 TBTO 0.1
Fenitrothion 10 Triazofos 10
a—HCH 2.5 Trifluralin 10

(944, 1994)
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CS)

Al)

Al
BHR

of

DDT/DDD/DDE

5-10
5-10
5-10

0.1

DDT

DDD

DDE
Sum(of 3 drin's)

0.1

0.1

5-10
5-10
5-10

0.0025
0.0005

Aldrin

Dieldrin

0.001

Endrin
BCH—compounds

5-10
5-10
5-10
5-10
5-10
5-10
5-10

0.0025

a—BCH

0.001
0.00005

3—BCH
v—BCH
Carbaryl

Carbofuran

Maneb

0.00005

DA: Soil target value, 2B: Intervention value

¥C: Chlorinated
Dutch list, 1993

Atrazin

= 10 mg kg ' soil

, non—chlorinated

5 mg kg !
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52 vy DA SHH AL Ve AAHS DA EAEY] HESH #
&4, @FAO(Food and Agricultural Organization)®] 9.9 &E2Z o] F7+ AF

(Provisional Tolerable Weekly Intake: PTWI) X+ 1¥ A3 = (Acceptable
Daily Intake: ADI), @PTWI ¥ ADIZ} dol®l Z&o #ajz AE(d, &
%, A%, B, 37 Fo| 09 st g F2E

=
)
ol
ol
£
o,
u
9
2
=
£
AV

m —_—
>
2
>,
T o W
rlr
Rl

ool oft

2
)

S 199999 ‘Guideline on the Investigation Levels for Soil and
Ground water (National Environment Protection Measure 1999)'E =X%}4 o
2 e, oo me =¥RA /1S A8aa Ut

3-1-4. a7 R wAA=S] BT

_]‘:‘JL_
ok Background %= L7 Z AL =
Aldrin <0.001-0.05 -
Dieldrin <0.005—-0.05 0.2
DDT <0.001-0.97 -

Gunther Bachman, 1992
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2-1-2. 429 A=A EF F 325 099 /F

vo EPATE a5 Wt EXE 7] (Soil Screening Levels, SSLs)<
P =4 e, AAlolSE 2 S5 5o 1Ys)

3
BRAAM HEFTdd 8% IFS H F U=
o

[¢]
AG5eolHel 248 A=t vk oo, I BEY T TuF €
AAA AFAE, =273 =S8, AeAd 29 2 e AFHE S=
aHd A2y sEsE R B 2= (

F Ath wls EPACIA E¥-AE-
7191 SSLs 24 ¥W 2 A5 o

EPA+= 2 &2 g A stet=d F9 #-dste] Soil—Plant—Human =%
oAl SSLsS AAsE=Y sk AS

o Azl 4g7 st

Screening Level (mg/kg) = Cpln/B:

Cplant - acceptable plant concentration (mg/kg DW)
B: . plant—soil bioconcentration factor

(mg contaminant/kg plant tissue DW)(mg contaminant/kg soil) ™

=
Alskal glof,  ZHEo| gk AW (comsuption rate)o] AFTHFOR FA|H o
of s}7] uwf<oll vhgk zHEol tiEk A (fresh weight) e HFFoE A3}
g = & 3G (conversion factor)E A|AISFAL ATE (E3-2-3). o E
W, Aol digh #bAE 0.1592 AR 10 kg AAFS AFHFoZ 1.59
kgs w8 .
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3% 3—2—-3. Fresh—to—dry conversion factor for fruits and aboveground vegetables

Vegetables Fuits
Asparagus 0.070 Apple 0.159
Snap beans 0.111 Bushberry 0.151
Cucumber 0.039 Cherry 0.170
Eggplant 0.073 Grape 0.181
Sweet pepper 0.074 Peach 0.131
Squash 0.082 Pear 0.173
Tomato 0.059 Strawberry 0.101
Broccoli 0.101 Plum/prune 0.540
Brussels sprouts 0.151
Cabbage 0.076
Cauliflower 0.083
Celery 0.063
Escarole 0.134
Green onions 0.124
Lettuce 0.052
Spinach green 0.073
Average for vegetables 0.085 Average for fruits 0.15

1) ZI‘%%“LH 51%%‘1::— (Cplant)

ed=de AN &L (Cud)= U Ao25H s,

Cplant: (IXBW)/(FXCR)

I © acceptable daily intake of contaminant (mg/kg—d)
BW : body weight (kg), (default : 70)

F © fraction of fruit for fruits and vegetables (kg—plant DW—d),
(default : 0.4)
CR : consumption rate for fruits and vegetables (kg—plant DW—d),

(default #7451 0.0197, A3 1 0.0024)
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cancer slope factor, %3—-2—-4) &=
risk level) 1009t 1o W7t 7|02 o).

TRXATX365d/yr
~ EDXEFXCSFum
TR © target risk level (unitless), (default : 106)
AT © average time (year), (default : 70)
ED : exposure duration (year), (default : 30)
EF : exposure frequency (d/yr), (default : 350)

CSFya : oral cancer slope factor (mg/kg—d)™' (default : %3—2—4)

HQXRfDXATX365d/yr
EDXEF

HQ : Hazard Quotient (unitless), (default : 1)

RfD : oral reference dose (mg/kg—d), (default : %¥3—2—4)
AT : average time (year), (default : 30)

ED : exposure duration (year), (default :30)

EF : exposure frequency (d/yr), (default :350)
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3% 3—2—4. Cancer Slope Factor & Reference Dose

Cancer Slope Factor

Reference Dose

CAS Number  Chemical Name (mg/kg—d)™’ (mg/kg—d)
Carc. Class SF Ref. RfD Ref.

7440—38—-2 Arsenic A 4.3E-03 1 3.0E-04 1
7440—43-9 Cadmium Bl 1.3E—-03 1 1.0E-03 1
7439—97—-6 Mercury D 3.0E-04 2
7440-02-0 Nickel A 2.0E-02 1
7782—49-2 Selenium D 5.0E-03 1
7440—66—6 Zinc D 3.0E-01 1

EPA, 1996b, Soil Screening Guidance: Technical Background Document

B. ZEAY <29¢E& (Contaminated Fraction, F) 2 ZFE XNFHE&
(Consumption Rate, CR)

AW edE (F) 2 2ZHE g3 &l gk 2AZ (default value)
Exposure Factors Handbook (U.S.EPA,1190)o|A A|etslar o, ujd =
o W& o9y ¥d L AQheE HFHo| wel high—end dietary fractionl =
0.4 AA=H, Hd 2 Ao e S AQUS YAZF 7= 747
0.14, 0.2 kg/delvt. ®=r EPA (1994)= 78l Aulst= AEAW &
S g o 0.25~0.400% 7Fdeta o, AAH AF e I g5

=tk 2ol AAfskar 9l

0.088kg/d of aboveground unprotected fruits
0.076kg/d of aboveground unprotected vegetables
0.028kg/d of unprotected belowground vegetables (U.S. EPA, 1994)

“z o

=
3} £
& o] Fdte A HASPATIRRE, o]F wkdsto] Ajbetal vt

A AE AHAE (CR)S AA-AFHE AT (fresh—to—dry
conversion) & AR dto] ATHoR A 4 on oju I L i
of 3t Ztzbe] Hy @A ASE 0.15 2 0.0850]tF (F3-2-3). dE &
RS Asht i) oigh HHES> AAZF AHE 0.028 kg FW/del =)
Zol sk AFFE SAAS 0.0855 H&3sH 0.0024 kg DW/dolth. L3k
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WS Ageto] AEEE RS AR A 9 Ao st AFE
o] IAEAFHE (CR)S ZH2F 0.0065 2 0.01320]7, AA A A AFH
st =435S (CR)S 7 #9 21 0.0197 kg FW/do|t}.

2) E¥-ZE AW 5FAS5 (Soil—to—Plant Bioconcentration Factor, Br)

= EPACIA = SaEe A3 B AstE g did BEg-AE Al §

244 (Bre =9 9 ARk

s
2E AW o7y gl e

s
aL glom, ofo] Adgkel AT 6702 FuHel i A=AW sFA

A A3k At} (Technical Support Document for Land Application of
Sewage Sludge, U.S. EPA, 1992, ¥3—2-5). 4utx el afjAdH 7l ~3¢
9 dA A AGRe A dadtER dAES e ztEd diste] 7]

g EY-AE

=
o
F-AE QA ==

tr

B7he 918 SSL 42T FeolE 45T & 9

¥ 3—2—5. Summary of empirical bioconcentration factors for metals
(in mg contaminant per kg plant DW/mg contaminant/kg soil)

= ]‘T (Br)e A&3tH, sid &> 670 =l gt

Bioconcentration factors (B;)  Geometric
Study Observation pH ¥4
Min Max MeanBr
Arsenic
grains and cereals 1 7.5 0.026 0.026 0.026
potatoes 8 5.5~7.5 0.002 0.24 0.004
leafy vegetables 7 5.5~7.5 0.002 0.068 0.036
legumes 7 NR~7.5 0.002 0.004 0.002
root vegetables 7 NR~7.5 0.002 0.28 0.008
garden fruits 5 NR~7.5 0.002 0.006 0.002
sweet com 3 NR 0.002 0.002 0.002
Cadmium
grains and cereals 14 4.4~8.0 0.002 0.346 0.36
potatoes 14 4.7~8.0 0.002 0.076 0.008
leafy vegetables 71 4.6~8.4 0.002 14.12 0.364
legumes 14 5.1~7.7 0.002 0.054 0.004
root vegetables 25 4.6~8.0 0.002 1.188 0.064
garden fruits 19 4.6~7.1 0.002 1.272 0.09
sweet com 12 5.1~7.1 0.02 0.666 0.118
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3% 3—2-5. Summary of empirical bioconcentration factors for metals
(in mg contaminant per kg plant DW/mg contaminant/kg soil)

Bioconcentration factors (B;) Geometric

Study Observation pH H¢

Min Max MeanBr

Mercury
grains and cereals 1 5.3~7.1 0.0854 0.0854 0.0854
potatoes 1 5.3~7.1 0.002 0.002 0.002
leafy vegetables 9 5.3~7.1 0.002 0.092 0.008
legumes 3 5.3~7.1 0.002 0.002 0.002
root vegetables 6 5.3~7.1 0.002 0.086 0.014
garden fruits 7 5.3~7.1 0.002 0.086 0.01
sweet com default ND 0.002 0.002 0.002

Nickel
grains and cereals 10 6.2~8.0 0.002 0.11 0.01
potatoes 14 6.4~8.0 0.002 0.06 0.01
leafy vegetables 56 5.3~8.0 0.002 30 0.032
legumes 11 5.9~7.7 0.002 1.004 0.062
root vegetables 25 5.9~8.0 0.002 0.232 0.008
garden fruits 14 5.9~7.3 0.002 0.19 0.006
sweet com 4 5.9~7.1 0.002 0.002 0.002

Selenium
grains and cereals 4 5.5~7.0 0.002 0.11 0.002
potatoes 2 5.5~6.8 0.018 0.096 0.042
leafy vegetables 7 5.5~7.8 0.002 0.076 0.016
legumes 4 5.5~6.8 0.024 0.11 0.024
root vegetables 8 5.5~7.6 0.004 0.096 0.022
garden fruits 8 5.5~6.8 0.008 0.078 0.02
sweet com default ND 0.002 0.002 0.002

Zinc
grains and cereals 13 5.3—8.0 0.016 0.368 0.1
potatoes 14 4.7—-8.0 0.01 0.122 0.024
leafy vegetables 47 4.6—8.0 0.012 4.488 0.25
legumes 10 51-7.7 0.002 0.11 0.036
root vegetables 20 4.6—8.0 0.002 0.412 0.044
garden fruits 21 4.6—7.3 0.002 0.394 0.046
sweet com 8 5.1-6.5 0.002 0.19 0.02
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A FtEF dE ES-FE-UA olFP 2 EFHETE (SSL) ALt

FIEFS AT =F A HAAAELRZ FAHEHY o, EGAETE
SSLE Ab=Esl7]9le AEAY 31855 (Coun) aﬂ—i—L A HAZ o HdE49
AT EHF (DS v Aol ZAste] AlAbgt). oju HeHd =/dol of
gk Qa7 Eel FE Al 1011 TAgE AFoA e FtEE A dgk A=A
Fazk (RED)S 1.0 X 107° mg/kegs 2-&3dlo] 30d w9k mjd AHAAL u)
fralst ko] TASHA R FoRFH %Xﬂ =E717F 9 315 (default @t

[}
Ag)ol e edEde dAPAAEHF ()& Asd 1x1.0x107°

|

o

Cplant (IXBW)/(FXCR)

I © acceptable daily intake of contaminant (mg/kg—d)
BW : body weight (kg), (default : 70)
F © fraction of fruit for fruits and vegetables (kg—plant DW—d),

(default : 0.4)

CR : consumption rate for fruits and vegetables (kg—plant DW—d),
(default A4 : 0.0197, Ak : 0.0024)

HQXRfDXATX365d/yr
EDXEF

1X1.0%X10 °mg/kg—d*x30yrx365d/yr
30yr>x350d/yr

I = 1x1.0x107° mg/kg—d

T HAZ FEAY HEEE (Ch)EsE A5
(Consumption Rate, CR)2 X449 Aty H2= BF AHsS= A& 7H4

gto] ol5e deom AbEEojoF . =AW 29E&  (Contaminated
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Fraction, F)< high—end dietary fraction 7l @ 2o.% 045 4
HFEHow EFMHIIFE (SSL) A=Al ZHEA FE5A
A& ZAH&Eo] gto 7 A=)

S ing Level (mg/kg) g
creening Level (mg/kg) =
FX> (CRXBr)
. IXBW
Screening Level (mg/kg) =

O.4><Z(CagXBrag+(Cbg><Brbg)

. 1x1.0%10 °mg/kg—dx70kg
Screening Level (mg/kg) = :
0.4x<>3(0.0197x0.364+(0.0024<0.064 )kg soil/d

Screening Level(mg/kg) = 24.9 mg/kg soil

2. 5% 2 fU18FgE dd EY-FEo|Y € FEA FF5 AT
(Soil—to—Plant Transfer and Plant Uptake Factors)

=y

ZA2] Yo} (HLA Project No. 23366, 1994)°A RElsHAHH 7S <=
qst7] flste] & digt EYd—#E oA (Soil—to—Plant Transfer
factor, Bd)E& & g FWo Edrr 9 ok &

gE = U s ot =
Fol wEd ART BEAL oF TAHOR EAse] 0y Aoz R A

Alsklth (3£3-2-6).

Cpd (mg/kg) = (Bd) (Csd)

Cpd steady—state chemical concentration in the plant (mg/kg DW)
Bd soil—to—plant transfer factor (DW)
Csd

chemical concentration in the soil (mg/kg DW)
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3% 3—2—6. Soil—to—Plant Transfer and Plant Uptake Factors for Inorganic Chemical

Plant Uptake Factor

Chemical Bdv® Bdr® (ke soil/kg plant)”
Antimony 2.00E-01 3.00E-02 7.18E-02
Arsenic 4.00E-02 6.00E—03 1.44E-02
Barium 1.50E-01 1.50E-02 4.83E—-02
Beyllium 1.00E-02 1.50E-03 3.59E-03
Cadmium 5.50E-01 1.50E-01 2.48E-01
Chromium 7.50E-03 4.50E-03 5.20E—-03
Copper 4.00E-01 2.50E-01 2.85E-01
Lead 4.50E-02 9.00E—-03 1.78E—-02
Mercury 9.00E-01 2.00E-01 3.71E-01
Nickel 6.00E—02 6.00E—02 5.94E-02
Selenium 2.50E-02 2.50E-02 2.48E—-02
Silver 4.00E-01 1.00E-01 1.73E-01
Thallium 4.00E-03 4.00E—-04 1.29E-03
Tin 3.00E-02 6.00E—03 1.19E-02
Vanadium 5.50E-03 3.00E—-03 3.59E-03
Zinc 1.50E+00 9.00E-01 1.04E+00

Bdv : Soil—to—plant transfer factor for vegetable tissues of plant (dry—weight basis)
Bdr : Soil—to—plant transfer factor for reproductive tissues of plant (dry—weight basis)
¥ Spuce:Baes, 1984.
® Calculaed as described in Appendix C text.

<Volume IV, Ecological Risk Assessment, Basewide RI/FS Fort Ord, California>

718kt =Eo ek EY—2HE o] A4 (Soil—to—Plant Transfer factor,
Bd)E Travis W 22 3 83lo] Eofo|A] Rz
Ho g olyu= AFete AABAES dSste Ao z¥E Altste] A8
Rk (E3-2-17).

)
3
=
i)
Jo -
u}
o
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=
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3¥3—-2-7. Octanol—Water Partition Coefficients (Kows) and Plant Uptake Factor for
Organic Chemicals

Plant Uptake Factor

Chemical Log Kow” (kg soil/kg plant)”’
Acetone —0.24 1.72E+01
1,2—Dichlorometane(total) 0.56 5.68E+00
Ethylbenzene 3.15 1.88E—-01
Methylene chloride 1.30 2.21E+00
Methyl ethyl ketone 0.26 8.82E+00
Tetrachloroethene 2.60 3.92E-01
Toluene 2.73 3.29E-01
Trichloroethene 2.38 5.25E-01
Xylenes 3.26 1.63E—-01
Benzo(a)anthracene 5.60 7.23E—-03
Benzo(a)pyrene 6.06 3.92E-03
Benzo(b)fluoranthene 6.06 3.92E-03
Bis(2—ethyhexyl)phthalate 5.11 1.39E—02
Butylbenzylphthalate 4.91 1.81E—-02
Chrysene 5.61 7.13E-03
Dibenzo(a,h)anthracene 6.80 1.46E—-03
Dibenzofuran 4.12 5.18E—-02
Di—n—butylphthalate 5.60 7.23E—03
Diethylphthalate 2.50 4.47E-01
Fluoranthene 4.90 1.83E—-02
Fluorene 4.20 4.66E—02
2—Methylnaphthalene 3.86 7.32E—02
Naphthalene 3.29 1.56E—01
Pentachlorophenol 5.00 1.61E—-02
Phenanthrene 4.46 3.29E-02
Pyrene 4.88 1.88E—-02
PCBs(aroclor—1254) 6.00 4.24E-03
PCBs(aroclor—1260) 7.15 1.18E—-01
2—Amino—dinitrotoluene 1.98 8.94E-01
4—Amino—dinitrotoluene 1.98 8.94E-01
HMX 0.13 1.05E+01
PETN 2.60 1.44E+00
RDX 0.90 3.76E+00
Tetryl 1.65 1.39E+00
Chlordane 3.32 1.50E-01
4,4’=DDD 6.20 3.25E—03
4,4'-DDE 7.00 1.12E-03
4,4’=DDT 6.19 3.29E—03
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3¥3—-2-7. Octanol—Water Partition Coefficients (Kows) and Plant Uptake Factor for
Organic Chemicals

Plant Uptake Factor

Chemical Log Kow® (kg soil/kg plant)”
Dicamba 2.21 6.58E-01
Dieldrin 3.50 1.18E-01
Endrin 4.56 2.88E-02
Gamma—BHC 3.90 6.94E—-02
Heptachlor 4.40 3.57E—-02
Heptachlor epoxide 2.70 3.43E-01
1,2,3,4,6,7,8—HpCDD 8.00 2.96E—-04
1,2,3,4,6,7,8—HpCDF 7.97 3.08E—-04
1,2,3,4,7,8,9—HpCDF 6.90 1.28E-03
1,2,3,4,7,8 —HxCDF 7.70 4.42E-04
1,2,3,6,7,8 —HxCDF 7.70 4.42E-04
1,2,3,7,8,9—HxCDF 7.70 4.42E-04
2,3,4,6,7,8 —HxCDF 7.70 4.42E-04
1,2,3,4,7,8—HxCDD 7.30 7.52E—-04
1,2,3,6,7,8—HxCDD 7.30 7.52E—-04
1,2,3,7,8,9—HxCDD 7.30 7.52E—-04
1,2,3,7,8—PrCDD 7.40 6.58E—-04
1,2,3,7,8—PrCDF 6.92 1.25E-03
2,3,4,7,8—PrCDF 7.45 6.16E—04
OCDD 8.20 2.27TE-04
OCDF 7.97 3.08E—-04
2,3,7,8—TCDD 6.72 1.63E—03
2,3,7,8—TCDF 5.82 5.39E—-03

¥ Souce:EPA 1982b, 1986b and 1990k; Howard 1989 and 1991; Mackay et al. 1992
» Calculted values

3) 7FRAA AuigE EAHE 4AH] AE (Homegrown Produce Consumption

Pathway)

nar WALEAZFE §5F 314 =2 (oil or hazardous materials,
OHM)ol 29 7FaAol U= EfolA A4 Aniste] Au|sh= 2o dig
S Hrlstr] 95kl MCP (Massachusetts Contingency Plan) 14 S
HA st (2006). olell thak #ali= 278 A 71 ¥ USDA AH] Holy o]&
W B3 o] ZA3 A& F4A4 (plant uptake factors, PUF) =0l #3F A}
& WA skl th

A
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A. General Equation for the Produce Consumption Component of the
Method 1 Standards;

H] 2ok
HI X RfD
OHMsoil =
ADPIR X PUF
wery
CR
OHMsoil =
LADPIR X PUF X CSF
OHMsoii Concentration of OHM in soil (mg OHM/kg soil)
HI Hazard Index (0.2)
RfD Reference Dose (mg OHM/Kgpody weight day)
ADPIR Average Daily Produce Intake Rate
kgproduce/(kgbody weight X day)
PUF Plant uptake Factor
(mg OHM per kg plant/mg OHM per kg soil)
CR Cancer Risk (107°)
LADPIR Lifetime Average Daily Produce Intake Rate
(kgpoduce/kgbody weight X daY)
CSF Cancer Slope Factor ([mg/(kg X day)]™!)
B. &E& <A+ (PUF) &,
48 FEAF (PUDE Q@840 ofd 28 A459e 249 5rsh 5%
T TR AHAAAR =FHT 4071 o] A= B HiAe ZAsH
AESFATE AESL AL3¥TF (F3-2-8).

mg OHM per kgq, plant

PFU =

mg OHM per kggy soil
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3£3—2—8. Current list of OHM with derived Plant Uptake Factors

Plant Uptake Factor

Chemical (mg OHM per kg plang/mg OHM per kg soil)
Arsenic 0.05
Cadmium 1.9
Chlordane 11.104
Chlorme I 0.095
Chlorme IV 0.095
Lead 0.15
Nickel 0.38
PCBs 0.839
Zine 1.52

Homegrown Produce Consumption Pathway, Exposure Assessment for Method 1 Standards, July 19, 2006
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[e)

oA EFeA 7o AL Edo] 7HAAL e 7lse] v As 1
Hote] Al RS ARl gt S xFeta ) uhE
AN BEGEATFAA Aetal e dAEAE ESSAV 5 S 4gst
I A3 7SS HAshe #HA FEE FEA #AS A E F
Aol A7 HE s #AS A V|ES e R st e I digte] B
o] 10u] & Eo o] & #AHH EAS FEAA EEHE & &
Az 7lEx] oldrt HE AL 2Hoew dtu Ju gl BEYAE 7T
T AES AEtE 71eS BASE BHNA sAA dEiME FAAES
LAEAY Tl #3 HENY SAFAEAA ot FAAELGLANAA
qo AH el Foto V|Eow Akl vk

o} 9=

Gl s WEE ESRIAET gl BEddIAE SARSY
(Environment Protection Act 1990), @ 3Z4d%W (the Control of Pollution
Act 1974), =A 2 A &x 9 AFH (the Town and Country Planning
Act 1991) & 98 HelAd vFa dom, 24K TYH (the Environmental
Protection Act)ol 2]&}o] A AAANAME= A3} 84S st ZE TF/HS
LS HAEkE Aol oFstE o] low, o] Aot F¢ olE T
Egod FFo A3 dAAe AH& ICRCL (Interdepartmental Committee
on the Redevelopment of Contaminated Land)el] ¢]3}e] &7FE At} ICRCL
o= 4% (DoE), &%, 2k 2A%EX (Ministry of Agriculture, Fisheries
and Food), Wales, Scotland, Northern Ireland #|9¢] 7% 2 FHE (the
Department of Health and Environment), = 7§2] AH-HF-A 7} A o] )
LA A9 H7F 2 BAXHLE 2dEH "f§-2lFXE  (trigger
concentration)" % "AF&FA] (end uses)"l EUE Fa Atk Zhzte] H$-
. FAEA] S ol A
-8 el
9, =olE, YA
AL =47, A=,

AAG*] (threshold value)®} A 38y<4%] (action value)”}
o] Fr|edEHe S {7 d

o} g2, Fr|egEde] A duk F
of we} R Aqa, {F7E
YA Fol wgf FiE o

o
i)
o
£ 45
N
r
Al
X
o
41 32
&Y
X
o

bt oot &

ATt
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HE 1991Lﬂ°ﬂ iHE"ﬂ%P‘?iQUﬂ, Saxony T+

e 2 EYRS #gk Hxo WS AAsith. Hamburg®t Berlin
u t}. 199249 99 AWlAHHLE o EYHF

o o] WHols EYHIAA] thy] 2 FHARE T3 553
AEE 33 orh Ede] #AFE tE WMoz "HrE &7X
¥ W& (the Ordinance on Land Application of Sewage
Sludge)"o] 1992'd 6ol WMAENoH, o] HE2 Eddd A3 7|=& A

2000 1249 H<dolM SFE AL HARA= HYE #AVI=AH5FA
100,12970, #7]1% AFARA] 259,883700|th QAFA S Ak Aol A
szl flal 1998del]  93lo]  AlEd AU ESEIH (Bundes—
Bodenschutzgesetz)'o] Q%o 1999d 78 Ald= L §

o] HolA fAHstE v EL7|ES Z2A])E(Trigger Values), t&7]5
(Action Values), $-#7]% (Precaution Values) & 37}A|olt}, A +=L &
ol fraidolyt Altlasten®] 50| & 7Fs/del digh Adr|Fo 2, Ao
web F7HAQl A ALY oo iE ARt AV |ES EGY fsAE
Altlastens A4 sl= 7|20 2 o] XJo] HYgoyies AAsitt, A7+ O
A7l A (LPGELY HoldR)H EXAGLEE 7|To=E FIst] T4

s 9l

2) EFA 71F

A= 526704 A HAA Faskel dd AATdr2 SHZAE 59 Adx
A4~ (the German Service)oll ¢Jste] 43 & Sl o).
o] AN = Su&HI vdsae] WIS w3t =(PAH) =5 e
T UE FAIIFRIE ESFTFEAAA olFojxen EdS 3WAR Hro
TstA T EY v [ ESY A s AXlstaL don, EST
T [ I Abole= 9 sdEHo® AR 5 e FFold, EdTT
& %8t s 58 EGY o &84 Astas AFstA & o
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=9 2% F71=22 pH7L 5. oﬂ/\i 7.0 A} e
ol we} o]E FX= WwAHE & 9
AWrsl A3 (the Federal Environmental Agency, FEA)2 1992 ojdo|&

o] =olHet T EA R HAA W&l As, Cd, Hg, Zn, Cr, PCB,
Aldrin/Dieldrin, HCB, B(a)P, HCH, DDT, PCDD/PCDF9] 13& ol thst HH
o] Eo]:o 037]5% _?—}‘\jzi o7 u]_eﬂal 74 O Xﬂo]—o]—‘ﬂl:]» FEA7]' xﬂo]—?} Eo]:o
@7Fe BAe SRR} ofF SHBAY wEA Lo (d], ool
o8 ol we EAT 4F Fo| Hujat 3 e oqede 7
o Salde wrlz @ At AR

(Lander) &= F9 ESAI LAEYFS Hdd o
Hamburug, Nortrhein—Westfalen, Baden—Wurttemberg, Byern, Berlin,
Bremen ol At AAHQ) 2 @EFRA7ES sy, WA Aue ¥
FodA A tisiA = "HIE™- 2]|~E (Berlin List)"7F ARFE-% 4L Tt €AY
MEL GRS R ES £ L ASGE A A48T F USRS
17} nld s o] k. "a2A 2 AE (Kloke List)"S &4 7fdstar glod,
4R AW S AL TS AGEA 299 Ak

Eikmann¥} Kloket S AEYS o] &3 4 Q& "3 A A (Three Sector
System)"& LSS o] AAl= tdd EFY ol &&= il wE 11F
7o TuHY 3T7Y F7I=dY ZIeseE At stk o] AAE &4
H =2E "H3 (protection)", "AYR 3+ (tolerance)",

o 3742 Tk

il

_

=
LN

r m.[g
i

ot o

o] =

o Hl

o

us
N ol m}r

= 4>y

et
MN
o

7]

2 2 oo g
re

o

|
S =

rob

7

-

(e}
A

SR

AN

T

N

iz

¥ (restoration)"

o, maps

94 3

T E
e sd i EFedRAL SANA DA FEET 94 g B
e
=]

d a2

o 97 E (the Waster Management Law of 1975)% 32 H 3=
3k AFAAIEEFW (the Law on Industrial Installations Classified for
Environmental Protection of 1976)°l 2lste] &F2A <l 7|59 Ha gt} 3+
Aol 3k Ao AMAr|AL 37 E (the Ministry of the Environment)©]t}.
Wl Fde B el WA= (the Department of Pollution and

Risk Prevention for Waters; Direction de 1'Eau de al Prevention des
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Pollution et des Risques, DEPPR)©¢] #| 7| &3] 2 7|doly, o= 7| &
2] A H] 2~ (the Waste Management Serve)®} AFAA|o|A o] A HARITE 93t
ZH] 2~ (the Service for Environmental Protection at Industrial Locations)2]

A he W 9l

2) EFRSAA 9 V]FAHA

1981d Tudol o3 Ededdgd g A 3 EH . 84 01]’\1
= B4 digk @5 (Observation Network)s 19851 el wt&ASISIEE. &
w53 ol Avd Ee =g-3tetd SAS EUHEE sted AT
FolH o, 19859+ Aquitaine?} LorraineX| WA =3E Qo 19864
ol == Brittany®} Nord—Pas de Caiasis*] ol A —rsﬂﬂ»ﬂﬂr.

99xAdSs Hy = Ay F Y= §1‘7§ 7l @ x=He git} o]d
wet olef st EFLARAE A9 AAYT o€ & AkE Aok

of

= Sl Bk oA e B ]Q% xde] EA @AAMNHAE, A
o 3| F

F=ol o4 (dE BY, FHY FEAE @ AAAA IF% 5) o dHUA
o A7tstel AL ERRAA ] BslEe AGe] Ao, odAel
27 % vlge] ASAEE nedel 9%, dges, 29 Fo Fs 48
skal St

EYdo el ArAFL2 S0 7]EE (ISO-TC190 working group)ell whe}

FulEa ek A9 Soldt slage Brheky] g8 £A9) Algel Az
44 A)Fel Wastth FEEI i AATFF] Aol wet gy W
F7} 23 EH AiH oz AP B FEel FEA YEa Qo) ols B
Aol g QA AEFAE duHow g o I A% Ak,

] SRR | = A=l A=

I = B s L s
gase] EGREGAL 1962 AL 2 W17 (the Ministry of
Social Affairs and Public Health)7} A|3}52& HAsH7] 93k Aex9
315 AW o5 AAedith. ESR T dHEE HE weke 1971d
of WA, 1980l Eokooﬂoﬂ w3k Hzxo Az AR A A (the
"Lekkerkek" case)7} ZAIA Aol TAE o]F ESFOAL Aoz AHA

Aol AHoz e g ”UL?E%X—*] EdAsH  (the Soil Cleanup
Interim Act)"o] @@ xo] Egstol] A3 WA LAE ATt 434
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A3t (the Soil Cleanup Interim
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"EHX W (the Soil Protection Act)"
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Ministry of Housing, Physical Planning and Environment)"ol| £]3&}¢]
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stHAl Aol Advt'= JHdel Aok dupAelA XS "Asted EE
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#3k H=®  (Ordinance relating to Pollutant in Soil; Verordnung uber
Schadstoffe im Boden, VSBo)", 19861 6% 9ol AGH "$F o= {3
3k -] 3 M@ (Verordnung uber umweltgefahrdende Stoffe, StoV)",
1981 44¥ 8o AAH "#Hr|E£E£#A HE  (Klarschlammverordung)",
1985 124 16l A E "th7143H = (Clean Air Order)"°lth EFe A
of ¥k o] HEY WHele EYLSY RUHE R} FUHE qrAlskH, FH5

o84 USGe] 353 (article 1 VSBo)& F7-38t7] $l8te] olaists RS
= A% 275 Agsta vk o] MEdAN EFS HEA o Ad =
2 EE QA or FAAE A Bt IdE F U= AT 252

R AR

BN

o =2

PN
A

L

]

ak AFE=
IDIL = S B s I S
Edoddd digk 7t oF 10d AHEH AFEHJoH, 2947 Add BEY
Boo 3k WAl Algre H7|E #E]H (the Waste Management Act of

FABHl SJstel Moz AN ek, A

o
- 1 -
At} Ckecking liste} AE7tel oldh Al oA Al H7H7F AldH
L AT
Ckecking listsv= S @E4e] T7F, 2ol WA 7|1 2@ A%, 9Jsid i
o

= =
ol digk JRE AlFstar k. AR} (Bedrock)ell 44
Q
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1 H % 394 34

Ayt A2 =2 10709 AR (provincial governments) 2 2709
A 9K (terrestrial governments)Z TAE o] Aok Ak AFH o x] Q.
= 2o #g 1A AdH ool 7 AAGAERE o o5 FEEE ¥

o=z Adsta vk "AMurt AL YL3] (the Canadian Council of
Ministers for the Environment; CCME)"&= @8 ¥X§& 533 v
CCMEE 29Age &7 % S o3 daHQl =7ke] S Alwst
7] #)3Fe] 19891 10¥ "National Contaminated Sites Remedation Program
(NCSRP)"E Al#tsigith. o] Zz=asie) 3+ tha 37H4 ¢k &tk (CCME,
1990)

D) QAzke] A% EE el (FAFD) A el egAde 3

, H7E 2 5y
1) A3 FYo] st "Helgl A9 HAds 9 JH7|=79 g%
iii) A3l gAH0 HA7]=9] 7lH3} Al (demonstration) S A=t

El. 89§ (European Union)

1) EY B3 974
EUS EY7|EAA S EXo] 7HAAL e HrlsAds AFALL 2 A8t

aelan Agaee] Gsrlse Bl ekl FolHon EUIES fallE

(

of thet Bkl gulxAE 93 ESo iAol EUo AT e 93
e WAE7] A% B AqATITY 27HA] Veo® AAEo] Q) Y+
of x&xo] g YAEEL FHAZ | 7MY Eo] Q= Zao] FEAOE f
Ats Edolu 19 22 7o SAEAR Aol o gigxge 299
e W e BEY, Uit B Y 2 ARG, FAXY, FE 2 A
SHAY T 57 AYgow FEIIGEL Vel AAge didEde et A
554 Hrixts e EY W A A9 Z83tetl EAARE o83 Tl
vy ndl s E3le] Aol Ha o] V|FL wWEY thete] FAGUS L&l ¢dl
Al FE] A
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#3-2-9. F= DEFRA/EACA ZAMRE Zh=re] ko) s 54 4
RNL RNL ANZE
ssE 4 l113“12119thworm M(i)clil(jtf{al Phgf)totoxic CCME ISIC REII\\/}\S/I Phytotocxcic
enchmark Benchmark (mg kg *) - ElLs
(mg ke ) Benchmark (mg kg 1) (mg kg™ ) (mg ke )
Aluminium - 600 50 - - -
Arsenic 60 100 10 20 40 20
Barium - 3,000 500 750 625 300
Boron - 20 0.5 2 - -
Cadmium 20 20 4 3 12 3
Chromium 0.4 10 1 750 230 400
Cobalt - 1,000 20 40 240 -
Copper 60 100 100 150 190 100
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#3-2-9. F=r DEFRA/EACIA ZAMRE Zh=re] Eoke) s 54 4

ORNL ORNL ORNL . RIVM ANZECQ

ssE 4 Earthworm Microbial Phytotoxic CCME }31C EIVs Phytotoxic

Benchmil{k Benchmark Benchmg{k (mg kg™ ) (mg ke 1) EILsi1

(mg kg™ ) (mg kg™ ) (mg kg™ )
Fluorine - 30 200 200 - -
Iron - 200 - - - -
Lanthanum - 50 - - - -
Lead 500 900 50 375 290 600
Lithium - 10 2 - - -
Manganese - 100 500 - - 500
Mercury 0.1 30 0.3 0.8 10 1
Molybdenum - 200 2 5 480 -
Nickel 200 90 30 150 210 60
Selenium 70 100 1 2 - -
Silver - 50 2 -20 - -
Tin - 2,000 50 2 - -
Titanium - 100 - - - -
Vanadium - 20 2 200 - 50
Zinc 100 100 50 600 720 200
Phenol 30 100 70 0.01 40 -
4—Nitrophenol 7 - - 0.01 - -
3—Chlorophenol 10 - 7 0.05 10 -
3,4—Dichlorophenol 20 - 20 0.05 10 -
2,4,5—Trichlorophenol 9 - 4 0.05 10 -
2,4,6 —Trichlorophenol 10 - - 0.05 10 -
2,3,4,5—Tetrachlorophenol 20 - - 0.05 10 -
Pentachlorophenol 6 400 3 0.05 5 -
Chlorobenzene 40 - - 0.1 30 -
1,4—Dichlorobenzene 20 - - 0.1 30 -
1,2,3—Trichlorobenzene 20 - - 0.05 30 -
1,2,4—Trichlorobenezene 20 - - 0.05 30 -
1,2,3,4—Tetrachlorobenzene 10 - - 0.05 30 -
Pentachlorobenzene 20 - - 0.05 30 -
Hexachlorobenzene - 1,000 - 0.05 30 -

ORNL : Oak Ridge National Laboratory

CCME : Canadian Council of Ministers of the Environment
RIVM : Dutch National Institute of Public Health and the Environment
RC : Remediation Criteria (agricultural land—use context)

EIV : Ecological Intervention Value
EIL : Ecological Impact Level

UK Environmental Agency. 2000, R&D Technical Report p338. Bristol, UK
(Agu34 ; B of§ =W EFedrE L BUVF vds 9% AT, 2003, BAW).
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3-2-10. MAFAZF A3

rot
=
=
O
s
N
MN
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i
oS
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X
ol
Sy
1o
ML
i
N
MN
flo
iv)
lo
&
Y
iv)

& B ATsk] AR FAG-D), SR =
| At FA(S-3), BEFe zolsk F=8A F7(
EFoll ot Ao Suleol wpel e
stre S8 (GW-1), AUE7]= olF 7
T2 sy = A (GW-3)2 723t

~

)t oug g, ppm)

Ltems s-1/  S-1/ S-1/ S$-2/ S-2/ S-2/ $-3/ S-3/ S-3/
Gw-1 GW-2 GW-3 GW-1 GW-2 GW-3 GW-1 GW-2 GW-3
Sh 10 10 10 40 40 40 40 40 40
As 30 30 30 30 30 30 30 30 30
Ba 1,000 1,000 1,000 2,500 2,500 2,500 5,000 5,000 5,000
Be 0.7 0.7 0.7 0.8 0.8 0.8 3 3 3
Cd 30 30 30 80 80 80 80 80 80
Cr(Total) 1,000 1,000 1,000 2,500 2,500 2,500 5,000 5,000 5,000
Cr(1I1) 1,000 1,000 1,000 2,500 2,500 2,500 5,000 5,000 5,000
Cr(VI) 200 200 200 600 600 600 1,000 1,000 1,000
Pb 300 300 300 600 600 600 600 600 600
Hg 20 20 20 60 60 60 60 60 60
Ni 300 300 300 700 700 700 700 700 700
Se 400 400 400 2,500 2,500 2,500 2,500 2,500 2,500
Ag 100 100 100 200 200 200 200 200 200
TI 8 8 8 30 30 30 100 100 100
\4 400 400 400 2,000 2,000 2,000 2,000 2,000 2,000
Zn 2,500 2,500 2,500 5,000 5,000 5,000 5,000 5,000 5,000
(1823 L AFAYG EFed/1F 23S AT A7, 2009, AFAS #3715 LAE
2. B4 o]§ $2M EF0/|E 3 BU/FE vk A% A7, 2003, FHH)
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#3-2-11 WAFAZT 54 ol §§ue e durEde] B 7F
(9] : ug g', ppm)
[tems s-1/  s-1 s-1 S-2/ Ss-2/ S-2/ S-3/ S-3/ S-3/
GW-1 GW-2 GW-3 GW-1 GW-2 GW-3 GW-1 GW-2 GW-3
Acenaphthalene 20 1,000 1,000 20 2,500 2,500 20 5,000 4,000
Acenaphthylene 100 100 100 100 2,500 1,000 100 2,500 1,000
Acetone 3 60 60 3 60 60 3 60 60
Aldrin 0.03 0.03 0.03 0.04 0.04 0.04 0.1 0.1 0.1
Anthracene 1,000 1,000 1,000 2,500 2,500 2,500 5,000 5,000 5,000
Benzene 10 40 40 10 60 60 10 100 200
Benzo(a)anthracene 0.7 0.7 0.7 1 1 1 4 4 4
Benzo(a)pyrene 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
Benzo(b)fluoranthene 0.7 0.7 0.7 1 1 1 4 4 4
Benzo(g,h,i)perylene 1,000 1,000 1,000 2,500 2,500 2,500 2,500 2,500 2,500
Benzo (k) fluoranthene 7 7 7 10 10 10 40 40 40
Biphenyl, 1,1— 1 1,000 100 1 2,500 100 1 3,000 100
Bis(2—chloroethyl)ether 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
Bis(2—chloroisopropyl)ether 0.7 2 2 0.7 3 3 0.7 4 9
Bis(2—ethylhexyl)phthalate 100 200 200 100 300 300 100 1,000 500
Bromodichloromethane 0.1 20 20 0.1 20 20 0.1 90 90
Bromoform 0.1 20 100 0.1 20 200 0.1 20 700
Bromomethane 10 3 50 10 200 10 700
Carbon tetrachloride 1 4 7 1 10 1 40
Chlordane 1 1 1 2 2 5 5
Chloroaniline, P— 1 100 30 1 400 30 1 400 30
Chlorobenzene 8 80 40 8 80 40 8 80 40
Chloroform 0.1 10 200 0.1 10 200 0.1 10 300
Chlorophenol, 2— 0.7 100 20 0.7 200 20 0.7 1,000 20
Chrysene 7 7 7 10 10 10 40 40 40
Cyanide® 100 100 100 100 100 100 400 400 400
Dibenzo(a,h)anthracene 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8
Dibromochloromethane 0.09 10 10 0.09 20 20 0.09 70 70
Dlifgl_og%b_egzceé‘;” 100 100 100 200 500 500 200 500 500
Dichlorobenzene, 100 100 100 200 500 500 200 500 500
1,3—(m—DCB)
Dlifil_og%b_egéeé‘f’ 2 40 40 2 60 60 2 200 200
Dichlorobenzidine, 3,3'— 1 1 1 1 1 1 3 3 3
DDD 2 2 2 3 3 3 10 10 10
DDE 2 2 2 2 2 2 9 9
DDT 2 2 2 2 2 2
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#3-2-11. WAFH =T A3t o] &850 & At ESd 7)$

f

(9 @ pg g7, ppm)

s-1 s-1 S-1 Ss-2/ S-2/ S—2/ S-3/ S-3/ S—=3/

ltems GW-1 GW-2 GW-3 GW-1 GW-2 GW-3 GW-1 GW-2 GW-3
Dichloroethane, 1,1— 3 100 100 3 400 500 3 400 500
Dichloroethane, 1,2— 0.05 0.2 10 0.05 0.2 20 0.05 0.2 60
Dichloroethylene, 1,1— 0.7 0.1 2 0.7 0.1 2 0.7 0.1 9
Dichloroethylene, cis—1,2— 2 100 100 2 500 500 2 500 500
Dichloroethylene, 4 500 500 4 800 1,000 4 2500 2,000
trans—1,2—
Dichlorophenol, 2,4— 10 40 40 10 90 90 10 90 90
Dichloropropane, 1,2— 0.1 0.2 8 0.1 0.2 10 0.1 0.2 40
Dichloropropene, 1,3— 0.01 0.1 3 0.01 0.1 5 0.01 0.1 20
Dieldrin 0.03 003 003 004 004 004 0.1 0.2 0.1
Diethyl phthalate 100 1,000 0.7 100 2,500 0.7 100 5,000 0.7
Dimethyl phthalate 30 1,000 0.7 30 2,500 0.7 30 5,000 0.7
Dimethylphenol, 2,4— 0.7 400 10 0.7 900 10 0.7 4,000 10
Dinitrophenol, 2,4— 3 40 6 3 90 6 3 90 6
Dinitrotoluene, 2,4— 0.7 1 1 0.7 2 2 0.7 7 7
Dioxin” AE-6 4E—6 4E-5 6E-6 6E-6 6E—6 2E-5 2E-5 2E-5
Endosulfan 20 100 0.05 20 400 0.05 20 400 0.05
Endrin 0.6 6 1 0.6 10 1 0.6 10 1
Ethylbenzene 80 500 500 80 1,000 500 80 2,500 500
Ethylene dibromide 0.005 0.01 0.0 0.005 0.02  0.02 0.005 0.04  0.07
Fluoranthene 1,000 1,000 1,000 2,000 2,000 1,000 2,000 5,000 1,000
Fluorene 400 1,000 1,000 400 2,000 2,000 400 5,000 4,000
Heptachlor 0.1 0.1 0.1 0.2 0.2 0.2 0.7 0.7 0.7
Heptachlor epoxide 0.06 006 006 009 009  0.09 0.3 0.3 0.3
Hexachlorobenzene 0.7 0.7 0.7 0.8 0.8 0.8 3 3 3
Hexachlorobutadiene 3 3 5 3 3 10 3 3 40
Hexachlorocyclohexane, 0.1 0.4 04 0.1 0.6 0.5 0.1 2 0.5
gamma
Hexachloroethane 6 6 6 10 10 10 30 30 50
Indeno(1,2,3—cd)pyrene 0.7 0.7 0.7 1 1 1 4 4 4
Methoxychlor 100 100 30 300 300 30 300 300 30
Methyl ethyl ketone 0.3 40 40 0.3 40 40 0.3 40 40
Methyl isobutyl ketone 0.5 70 70 0.5 70 70 0.5 70 70
Methyl mercury 2 2 2 6 6 6 8 8 8
Methyl t—butyl ether 0.3 100 100 0.3 200 200 0.3 200 200
Methylene chloride 0.1 100 100 0.1 200 200 0.1 700 700
Methylnaphthalene, 2— 4 500 500 4 1,000 1,000 4 2,000 1,000
Naphthalene 4 100 100 4 1,000 1,000 4 1,000 1,000
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E3-2-1LAARARF A5 ol g 8% e e 3L /F

(H$) : pg ¢!, ppm)

s-1/ Ss-1 s-1 S-2/ S-2/ S-2/ S-3/ S-=3/ S-3/

Items GW-1 GW-2 GW-3 GW-1 GW-2 GW-3 GW-1 GW-2 GW-3
Pentachlorophenol 5 7 5 10 10 5 40 40
Total petroleum 200 800 800 200 2,000 2,000 200 5,000 5,000
hydrocarbon

C5 through C8 aliphatic 100 100 100 500 500 500 500 500 500
hydrocarbons

C9 through C12 aliphatic | 15p 1000  1.000 2,500 2,500 2,500 5.000 5.000 5,000
hydrocarbons

C9 through C18 aliphatic ;550 1000 1,000 2500 2500 2,500 5.000 5.000 5,000
hydrocarbons

C19 through C36 aliphatic o 550 9500 2500 5.000 5000 5000 5000 5000 5000
hydrocarbons

C9 through C10 aromatic 156 150 100 100 500 500 100 500 500
hydrocarbons

Cl1 through C22 aromatic 5,6 g5 go0 200 2,000 2.000 200 5000 5000
hydrocarbons

Phenanthrene 700 1,000 100 700 2500 100 700  2.500 100

Phenol 60 500 500 60 800 500 60 800 500

Polychlorinated biphenyl 2 2 2 2 2 2 2 2 2

Pyrene 700 700 700 1,000 2,000 2,000 1.000 5.000 5000

Styrene 2 20 20 2 20 30 2 20 100
Tetrachloroethane, 0.4 05 4 0.4 05 5 0.4 05 20

11.1.2-
Tetraldilozr%e_thane’ 002 0.2 05 002 02 06 002 02 2
Tetrachloroethylene 0.5 20 20 0.5 30 30 05 100 100
Toluene 90 500 500 90 500 1.000 90 500 2,500
Trichlorobenzene, 1.2.4— 100 400 400 100  2.000 800 100  2.000 800
Trichloroethane, 1,1,1— 30 100 100 30 500 500 30 500 500
Trichloroethane, 1,1,2— 0.3 2 2 0.3 3 3 0.3 10 10
Trichloroethylene 0.4 20 70 0.4 20 100 04 20 500
Trichlorophenol, 2,4.5— 31000 2 3 2500 2 3 5,000 2
Trichlorophenol, 2,4.6— 3 40 40 3 60 60 3 200 200
Vinyl chloride 0.3 0.3 0.3 0.4 0.4 0.5 0.4 0.4 2
Xylene(mixed isomers) 500 500 500 800 500 1,000 800 500 2,500

All concentrations of oil and/or hazardous material in soil are calculated and presented on a dry
weight/dry weight basis.

a . Cyanide expressed as free, or physiologically available cyanide, b : Dioxins expressed as
2,3,7,8—=TCDD equivalents, ¢ : The Total Petroleum Hydrocarbon(TPH) standard may be used as an
alternative to the appropriate combinations of the Aliphatic and Aromatic Hydrocarbon Fraction standards.
The use of the general TPH standard is a valid option only for C9 and greater petroleum hydrocarbons; it
is not appropriate for the characterization of risks associated with lighter (gasoline—range) hydrocarbons

(QEBIA; BA 0§ $78 G0y FE 2 BUFE oA 9% AT, 2003, BA)
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#3-2-12. HARFAZT Aska o] &8 keel WE Foke] B VT

(9] @ pg g7, ppm)

S—1/ S—-1/ S—-1/ S—2/ S—2/ S—-2/ S-3/ S=3/ S—=3/

ltems GW-1 GW-2 GW-3 GW-1 GW-2 GW-3 GW-1 GW-2 GW-3
Aldrin 0.03 0.03  0.03 004 004  0.04 0.1 0.1 0.1
Chlordane 1 1 1 2 2 2 5 5 5
DDD 2 2 2 3 3 3 10 10 10
DDE 2 2 2 2 2 2 9
DDT 2 2 2 2 2 2 9
Dieldrin 0.03 0.03  0.03 004 004  0.04 0.1 0.2 0.1
Dioxin® AE-6 4E—-6 4E-5 6E-6 6E-6 6E-6 2E-5 2E-5 2E-5
Endosulfan 20 100 0.05 20 400 0.05 20 400 0.05
Endrin 0.6 6 1 0.6 10 1 0.6 10 1
Heptachlor 0.1 0.1 0.1 0.2 0.2 0.2 0.7 0.7 0.7
Heptachlor epoxide 0.06 0.06  0.06  0.09 0.09 0.09 0.3 0.3 0.3
Methoxychlor 100 100 30 300 300 30 300 300 30

PCBs 2 2

FAAF oA B

(o,
(&l

2

i

@ Ware tet g,

— N.J.A.C. 7:9—6 Ground Water Quality Standards

— N.J.A.C. 7:14B Underground Storage of Hazardous Substances Rules

— N.J.A.C. 7:26B Industrial Site Recovery Act (ISRA) Rules

— N.J.A.C. 7:26C Procedures for Department Oversight of the
Remediation of Contaminated Sites ("Oversight Rule")

— Proposed N.J.A.C. 7:26D Cleanup Standards for Contaminated Sites

N.J.A.C. 7:26E Technical Requirements for Site Remediation ("Tech

Rule") DEP News Release about the Rule

— N.J.A.C. 7:26F Remedial Priority System Adopted New Rules

FAAE edRAo] EAo AHtet (site—specific) ELXAHI} 7+S +Hsl
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Z 1A

F3-2-13. FAAF 0dES A FE - T4 (9] : pg g ', ppm)

Non—Residential Direct

Residential Direct Contact Impact to Ground water

ltems Soil Cleanup Criteria Contactc S_oil.Cleanup Soil Cleanup Criteria
riteria

Sh 14 340 -
As 20 20 -
Ba 700 47,000 -
Be [1] 2 [1] 2 -
Cd [1] 39 100 -

Cr(11D) 120,000 -

Cr(VD) 240; 270 6,100; 20 -
Cu 600 600 -
Pb 400 600 -
Hg 14 270 -
Ni 250 2,400 -
Se 63 3,100 -
Ag 110 4,100 -
TI 2 2 -
\Y 370 7,100 -
Zn 1,500 1,500 -

* The Impact to ground water values for inorganic constituents will be developed based upon site specific

chemical and physical parameters.

(AERIA; 1 AFAS BFed7T AL AT AT, 2009, AFA G F47] &/ A
2. X o]§ &= o7l 2 HAUE vhEE g A5 2003, 8
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F3-2-14. FAAF A& 4375 — dutslstEz (9] : pg ¢!, ppm)

Residentie.ll Direct Non—Residential. Impact to Ground water
Items ContactC S.oﬂ.Cleanup Direct Conta.ct Spll Soil Cleanup Criteria
riteria Cleanup Criteria
Acenaphthalene 3,400 10,000 100
Acetone (2—propanone) 1,000'? 1,000 100
Acrylonitrile 1 5 1
Aldrin 0.04 0.17 50
Anthracene 10,000 10,000 100
Benzene 3 13 1
Benzo(a)anthracene 0.9 4 500
Benzo(a)pyrene 0.66'" 0.66" 100
Benzo(b)fluoranthene 0.9 4 50
Benzo (k) fluoranthene 0.9 4 500
Benzyl alcohol 10,000 10,000 50
Bis(2—chloroethyl)ether 0.66'" 3 10
Bis(2—chloroisopropyl)ether 2,300 10,000 10
Bis(2—ethylhexyl)phthalate 49 210 100
Bromodichloromethane 11 46 1
Bromoform 86 370 1
Bromomethane 79 1,000(d) 1
2—Butanone 1,000 1,000 50
Butylbenzyl phthalate 1,100 10,000 100
Carbon tetrachloride P 4 1
Chloroaniline, P— 230 4,200 w
Chlorobenzene 37 680 1
Chloroform 19 28 1
4—Chloro—3—methyl phenol 10,000 10,000 100
Chloromethane 520 1,000 10
Chlorophenol, 2— 280 5,200 10
Chrysene 9 40 500
Cyanide® 1,100 21,000 ®
DDD 3 12 50
DDE 2 9 50
DDT 2 9 500
Dibenzo(a,h)anthracene 0.66'" 0.66" 100
Dibromochloromethane 110 1,000 1
Dichlorobenzene, 1,2—(0—DCB) 5,100 10,000 50
Dichlorobenzene, 1,3—(m—DCB) 5,100 10,000 100
Dichlorobenzene, 1,4—(P—DCB) 570 10,000 100
Dichlorobenzidine, 3,3'— 2 6 100
Di—n—butyl phthalate 5,700 10,000 100
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E3-2-14. wAAFT ARG A7|E - duksela

(9] : ug g7, ppm)

Items

Residential Direct
Contact Soil Cleanup

Non—Residential
Direct Contact Soil

Impact to Ground water
Soil Cleanup Criteria

Criteria Cleanup Criteria
Di—n—octyl phthalate 1,100 10,000 100
Dichloroethane, 1,1— 570 1,000 10
Dichloroethane, 1,2— 6 24 1
Dichloroethylene, 1,1— 8 150 10
Dichloroethylene, cis—1,2— 19 1,000 1
Dichloroethylene, trans—1,2— 1,000 1,000 50
Dichlorophenol, 2,4— 170 3,100 10
Dichloropropane, 1,2— 10 43 ol
Dichloropropene, 1,3— 4 5% 1
Dieldrin 0.042 0.18 50
Diethyl phthalate 10,000 10,000 50
Dimethyl phthalate 10,000 10,000 50
Dimethylphenol, 2,4— 1,100 10,000 10
Dinitrophenol, 2,4— 110 2,100 10
Dinitrotoluene, 2,4— 1@ 40 10"
Endosulfan 340 6,200 50
Endrin 17 310 50
Ethylbenzene 1,000 1,000 100
Fluoranthene 2,300 10,000 100
Fluorene 2,300 10,000 100
Heptachlor 0.15 0.65 50
Hexachlorobenzene 0.66" 2 100
Hexachlorobutadiene 1 21 100
Hexachlorocyclopentadiene 400 7,300 100
Hexachloroethane 6 100 100
Indeno(1,2,3—cd)pyrene 0.9 4 500
Isophorone 1,100 10,000 50
Lindane 0.52 2.2 50
2—Methylphenol 2,800 10,000 w
4—Methylphenol 2,800 10,000 w
Methoxychlor 280 5,200 50
4—Methyl—2—pentanone 1,000 1,000 50
Methylene chloride 49 210 1
Naphthalene 230 4,200 100
Nitrobenzene 28 520 10
N-—Nitrosodiphenylamine 140 600 100
N—Nitrosodi—n—propylamine 0.66" 0.66" 10
PCBs 0.49 2 50
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F3-2-14. FAAF A& 4375 — dutslstEz (9] : pg ¢!, ppm)

ems it Dl pheny Eontien Bl et to Groundvater
Criteria Cleanup Criteria

Pentachlorophenol 6 24 100
Phenol 10,000 10,000 50

Pyrene 1,700 10,000 100

Styrene 23 97 100
Tetrachloroethane, 1,1,1,2— 170 310 1
Tetrachloroethane, 1,1,2,2— 34 70® 1
Tetrachloroethylene 4 6 1
Toluene 1,000 1,000 500
Toxaphene 0.10" 0.2 50
Trichlorobenzene, 1,2,4— 68 1,200 100
Trichloroethane, 1,1,1— 210 1,000 50
Trichloroethane, 1,1,2— 22 420 1
Trichloroethylene 23 54 1
Trichlorophenol, 2,4,5— 5,600 10,000 50
Trichlorophenol, 2,4,6— 62 270 10
Vinyl chloride 2 7 10

Xylene(mixed isomers) 410 1,000 67

(a) Criteria are health based using an incidental ingestion exposure pathway except where noted below.

(b) Criteria are subject to change based on site specific factors (e.g., aquifer classification, soil type,
natural background, environmental impacts, etc.).

(¢) Health based criterion exceeds the 10,000 mg/kg maximum for total organic contaminants.

(d) Health based criterion exceeds the 1000 mg/kg maximum for total volatile organic contaminants.

(e) Cleanup standard proposal was based on natural background.

(f) Health based criterion is lower than analytical limits; cleanup criterion based on practical quantitation
level.

(g) Criterion based on the inhalation exposure pathway.

(h) The impact to ground water values for inorganic constituents will be developed based upon site
specific chemical and physical parameters.

(1) Site specific determination required for SCC for the allergic contact dermatitis exposure pathway.

(j) Contaminant not regulated for this exposure pathway.

(k) Criteria based on inhalation exposure pathway, which yielded a more stringent criterion than the

incidental ingestion exposure pathway.

(1) No criterion derived for this contaminant.

(m) Criterion based on ecological (phytotoxicity) effects.

(n) Level of the human health based criterion is such that evaluation for potential environmental impacts
on a site by site basis is recommended.

(o) Level of the criterion is such that evaluation for potential acute exposure hazard is recommended.

(p) Criterion based on the USEPA Integrated Exposure Uptake Biokinetic (IEUBK) model utilizing the
default parameters. The concentration is considered to protect 95% of target population (children) at
a blood lead level of 10 ug/dl.

(q) Criteria were derived from a model developed by the Society for Environmental Geochemistry and
Health (SEGH) and were designed to be protective for adults in the workplace.

(r) Insufficient information available to calculate impact to ground water criteria.

(s) Criterion based on new drinking water standard.

(AERIAN; A o] & 58 EFH7|E 9 Sd7|E vhd S 9% A+, 2003, &4
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®3-2-15. FAAF SAEF Asr)F= — woF (9] @ pg g”', ppm)

e oot Direct |+ Non-Resieniel  impact 0 Groundwate
Criteria Cleanup Criteria

Aldrin 0.04 0.17 50
DDD 3 12 50
DDE 2 9 50
DDT 2 9 500
Dieldrin 0.042 0.18 50
Endosulfan 340 6,200 50
Endrin 17 310 50
Heptachlor 0.15 0.65 50
Lindane 0.52 2.2 50
Methoxychlor 280 5,200 50
PCBs 0.49 2 50
Pentachlorophenol 6 24 100
Toxaphene 0.10% 0.2 50

SR EX o8 858 EFodrlE 2 Be/1E shAg 9@ A, 2003, )

C. Mgd==

A== BEY 2L At Aslr7|e=E& COMAR(Code of Maryland
Regulations)o] =& #|td o Fo|t}. Marylande] A7+ ¢ o]d9 =
YxA7F Q86k#] v 954 s5E FASH] Al ATEJATE A
9 AlglE EXEEe 872 AMRHE A FE FESY MEEHAY. BEY
Asl7lE FAA, HFAA, Aty BEA & 7HAE ekl vk A|st
T&TE ARSHAY AFEE F e "l dE Vs ® MCL B

P
T

22k & 7les A&k 9

EdeaAxdgel AHslrEs 7H‘?ELOP74] H ZAHE L Maryland Environment

Article 7—-508%1 Voluntary Cleanup Program (VCP) Act®} Environment
Article 7—208%] Controlled Hazardous Substances Act©]T}.

EdVES oHE u AV © 7S v 715”4

A, RBC(Risk—based Concentration)©]t}. ¢] 7]+ i) LA9EZ HH,
i) FdEd g uAAY 59 T 7 A A2 EH?"H AR FHS B2
= 1HEHA L) HPow, njdEZo] A9 hazard quotient=0.1, TIE
Ao 49 107" gadS 7oz dtar Yk

=4, PQLOItE o] 4= RBC 427} PQL Kt} vte A$o] A83 5 9

143



o},

AR, EFol A F49] reference levels©|t}.

dAl, TPHO 49 E¢7IES A3 =4 =2dArt ALbdd. TPHE= o
WA 237 Massachusetts $H4Foll A sl €8l a vl Eo| e reference
dose A}= (Characterizing Risks posed by Petroleum Contaminated Sites:
Implementation of MADEP VPH/EPH Approach, October 31, 1997)E& &3
=Edh olu] 7}&¥ &3 7]F-2C5-C8 aliphatics, C9—C12 aliphatics, and
C9—C10 aromatic fractions®] &l A4tE RBC X FolA 7HE @& 3te
2, gAdgde] 7152C9-C18 aliphatics, C19—C36 aliphatics, and C11-C22
aromatic fractionsoll tha] AlXtE RBC 432 FolA 74 e oz Z2AH

o,

D
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#3-2-16. WA E=ET A5t 8 QARG 74 Jv- TEd
Gré)glar;dd;rvg‘ster Soil Standards
Items
Type I and I Residential Non—Residential Protection of
Aquifers(mg L) Cleanup Standard Cleanup Standard Ground water

Al 0.05 7,800 200,000 -
Sh 0.006 12 82
As 0.05 2 3.8 -
Ba 2 550 14,000 -
Be 0.004 16 410 -
Cd 0.005 3.9 100 -

Cr(I1D) 5,500 12,000 310,000 -

Cr(VD) 0.1 23 610 -
Co 0.073 160 4,100 -
Cu 1.3 310 8,200 -
Fe 0.3 2,300 61,000 -
Pb 0.015 400 400 -
Mn 0.05 160 4,100 -
Hg 0.002 0.1 0.12 -
Ni 0.073 160 4,100 -
Se 0.05 39 1,000 -
Ag 0.018 39 1,000 -
TI 0.002 2 14 -
Sn 2.2 4,700 120,000 -
\ 0.05 55 1,400 -
Zn 1.1 2,300 61,000 -

(AERIA; 1. AFA S EFedrlE 245 % A, 2009, ]—Zr A< 9*7:‘715711“”1 =
2. EX] o] &5 EYLVIE 4 HdVIE kS 919 A9, 2003, #AF)



#3-2-17. WEdH=F Aol 2 LAEYS] 5 7| —

N

21913} 3

Ground water

Soil Standards

Standards
Items Type I and TI Residential Non—Residentia .
Aquifers Cleanup 1 Cleanup Protection Ofa)
(mg L™ Standard Standard Ground water
Acetone 0.061 780 20,000 2.5
Benzene 0.005 12 100 0.005
Bromodichloromethane 0.08 10 92 0.005
Bromoform 0.08 81 720 0.067
Bromomethane 0.001 11 290 0.041
2—Butanone 0.19 4,700 120,000 7.9
Carbon disulfide 0.1 780 20,000 19
Carbon tetrachloride 0.005 4.9 44 0.005
Chlorobenzene 0.011 160 4,100 0.8
Chloroethane 0.0036 220 2,000 0.019
Chloroform 0.08 100 940 0.005
Chloromethane 0.0021 49 440 0.01
Dibromochloromethane 0.08 7.6 68 0.005
Dibromochloropropane 0.001 0.46 4.1 0.005
1,2—Dibromoethane 0.001 0.0075 0.067 0.005
1,1—Dichloroethane 0.08 780 20,000 4.5
1,2—Dichloroethane 0.005 7 63 0.005
1,1—Dichloroethene 0.007 1.1 9.5 0.005
cis—1,2—Dichloroethene 0.07 78 2,000 0.35
trans—1,2—Dichloroethene 0.1 160 4,100 0.82
1,2—Dichloroethene (total) 0.0055 70 1,800 0.37
1,2—Dichloropropane 0.005 9.4 84 0.005
cis—1,3—Dichloropropene 0.001 6.4 57 0.005
trans—1,3—Dichloropropene 0.001 6.4 57 0.005
Ethylbenzene 0.7 780 20,000 15
2—Hexanone 0.15 310 8,200 -
Isopropylbenzene 0.066 780 20,000 64
4—Methyl—2—pentanone 0.05 630 16,000 1.3
Methylene chloride 0.005 85 760 0.019
Methyl tert—butyl ether 0.02 650 2,700 28
Styrene 0.1 1,600 41,000 57
Tetrachloroethene 0.005 12 110 0.048
1,1,2,2—Tetrachloroethane 0.001 3.2 29 0.005
Toluene 1 1,600 41,000 8.8
1,1,1—Trichloroethane 0.2 2,200 57,000 60
1,1,2—Trichloroethane 0.005 11 100 0.005
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E3-2-17. AFASF 55 2 0GESY B AF - Qusteie

Gré)élar;%av;z;;er Soil Standards
Items Type I and TI Residential Non—Residential .
Aquifers Cleanup Cleanup Protection of
(mg L™ Standard Standard Ground water
Trichloroethene 0.005 58 520 0.015
Vinyl chloride 0.002 0.09 7.9 0.005
Xylenes 10 16,000 410,000 170
Acenaphthene 0.037 470 12,000 100
Acenaphthylene 0.037 470 12,000 100
Anthracene 0.18 2,300 61,000 470
Benz[alanthracene 0.01 0.87 7.8 1.5
Benzo[alpyrene 0.01 0.33 0.78 0.37
Benzo[b]lfluoranthene 0.01 0.87 7.8 4.5
Benzolg,h,ilperylene 0.018 230 6,100 680
Benzol[k]fluoranthene 0.01 8.7 78 45
bis(2—Chloroethyl)ether 0.01 0.58 5.2 0.33
bis(2—Ethylhexyl)phthalate 0.02 46 410 2,900
Carbazole 0.01 32 290 0.47
4—Chloroaniline 0.02 31 820 0.97
2—Chloronaphthalene 0.049 630 16,000 32
2—Chlorophenol 0.02 39 1,000 -
Chrysene 0.01 87 780 150
Dibenz[a,h]anthracene 0.01 0.33 0.78 1.4
Dibenzofuran 0.01 31 820 7.7
1,2—Dichlorobenzene 0.6 700 18,000 9.3
1,3—Dichlorobenzene 0.018 230 6,100 2.9
1,4—Dichlorobenzene 0.075 27 240 0.33
3,3—Dichlorobenzidine 0.01 1.4 13 0.33
2,4—Dichlorophenol 0.011 23 610 1.2
Diethylphthalate 2.9 6,300 160,000 450
2,4—Dimethylphenol 0.073 160 4,100 6.7
Dimethylphthalate 37 78,000 2,000,000 -
Di—n—butylphthalate 0.37 780 20,000 5,000
4,6 —Dinitro—2—methylphenol 0.05 0.78 20 -
2,4—Dinitrophenol 0.01 16 410 —
2,4—Dinitrotoluene 0.05 16 410 1.7
2,6 —Dinitrotoluene 0.05 7.8 200 1.7
Di—n—octylphthalate 0.073 160 4,100 2,400,000
Fluoranthene 0.15 310 8,200 6,300
Fluorene 0.024 310 8,200 140

147



E3-2-17. FA=F A5 R SPEF 29 /F

N

st ohE

Ground water

Soil Standards

Standards
Items Type I and I Residential Non—Residential .
Aquifers Cleanup Cleanup Protection of
(mg L™ Standard Standard Ground water
Hexachlorobutadiene 0.01 8.2 73 1.8
Hexachlorocyclopentadiene 0.05 55 1,400 2,000
Hexachloroethane 0.01 46 410 0.36
Indeno[1,2,3—c,d]pyrene 0.01 0.87 7.8 13
Isophorone 0.07 670 6,000 0.41
2—Methylnaphthalene 0.02 160 4,100 22
2—Methylphenol 0.18 390 10,000 -
4—Methylphenol 0.018 39 1,000 -
MethylMercury 0.00037 0.78 20
Naphthalene 0.01 160 4,100 0.33
2—Nitroaniline 0.01 - — —
4—Nitroaniline 0.01 - — —
Nitrobenzene 0.02 3.9 100 0.67
2—Nitrophenol 0.029 63 1,600 1.7
4—Nitrophenol 0.05 63 1,600 1.7
N-—Nitrosodiphenylamine 0.05 130 1,200 1.7
N—Nitroso—di—n—propylamine 0.01 0.33 0.82 0.33
2,2—0xybis(1—Chloropropane) 0.01 9.1 82 0.33
Pentachlorophenol 0.05 5.3 48 -
Phenanthrene 0.18 2,300 61,000 470
Phenol 2.2 4,700 120,000 130
Pyrene 0.018 230 6,100 680
1,2,4—Trichlorobenzene 0.07 78 2,000 7.5
2,4,5—Trichlorophenol 0.37 780 20,000 -
2,4,6—Trichlorophenol 0.01 58 520 -
Aldrin 0.00008 0.038 0.34 0.0077
Atrazine 0.003 2.9 26 0.0088
a—BHC 0.00008 0.1 0.91 0.004
b—BHC 0.00008 0.35 3.2 0.004
d—BHC 0.0002 0.49 4.4 0.0043
g—BHC (Lindane) 0.0002 0.49 4.4 0.0043
a—Chlordane 0.002 1.8 16 0.92
g—Chlordane 0.002 1.8 16 0.92
4,4'-DDD 0.00028 2.7 24 11
4,4'-DDE 0.0002 1.9 17 35
4,4'-DDT 0.0002 1.9 17 1.2
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E3-2-17. AFASF 55 2 0GESY B AF - Qusteie

Gré)élar;%av;zg;er Soil Standards
Items Type I and TI Residential Non—Residential .
Aquifers Cleanup Cleanup Protection of
(mg L™ Standard Standard Ground water
Dieldrin 0.00008 0.04 0.36 0.004
Endosulfan 1 0.022 47 1,200 20
Endosulfan II 0.022 47 1,200 20
Endosulfan Sulfate 0.022 47 1,200 20
Endrin 0.002 2.3 61 5.4
Endrin Aldehyde 0.002 2.3 61 5.4
Endrin Ketone 0.002 2.3 61 5.4
Heptachlor 0.0004 0.14 1.3 0.84
Heptachlor Epoxide 0.0002 0.07 0.63 0.025
Methoxychlor 0.04 39 1,000 310
Toxaphene 0.003 0.58 5.2 0.63
Aroclor 1016 0.0005 0.55 82 4.2
Aroclor 1221 0.0005 0.32 2.9 -
Aroclor 1232 0.0005 0.32 2.9 -
Aroclor 1242 0.0005 0.32 2.9 -
Aroclor 1248 0.0005 0.32 2.9 -
Aroclor 1254 0.0005 0.32 2.9 1.1
Aroclor 1260 0.0005 0.32 2.9 -
Gasoline Range Organics (GRO) 0.047 230 620 -
Diesel Range Organics(DRO) 0.047 230 620 -

a) Standard based on Region III SSLs for ground water migration using a dilution factor (DAF) of 20.
(g8 TA; BX) o] $5¥ EFLA/IE 2 2U/FE vhAS AF A7, 2003, #HR)
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#3-2-18. Wl ET Asty 5 LRG| Hd Ve - Fof
Gré)tuar;%av;zg;er Soil Standards
Items Type I and II Residential Non—Residential "\ .0
Aqulfefls Cleanup Cleanup Ground water
(mg L) Standard Standard
Aldrin 0.00008 0.038 0.34 0.0077
Atrazine 0.003 2.9 26 0.0088
a—BHC 0.00008 0.1 0.91 0.004
b—BHC 0.00008 0.35 3.2 0.004
d—BHC 0.0002 0.49 4.4 0.0043
g—BHC (Lindane) 0.0002 0.49 4.4 0.0043
a—Chlordane 0.002 1.8 16 0.92
g—Chlordane 0.002 1.8 16 0.92
4,4'-DDD 0.00028 2.7 24 11
4,4'-DDE 0.0002 1.9 17 35
4,4'-DDT 0.0002 1.9 17 1.2
Dieldrin 0.00008 0.04 0.36 0.004
Endosulfan I 0.022 47 1,200 20
Endosulfan II 0.022 47 1,200 20
Endosulfan Sulfate 0.022 47 1,200 20
Endrin 0.002 2.3 61 5.4
Endrin Aldehyde 0.002 2.3 61 5.4
Endrin Ketone 0.002 2.3 61 5.4
Heptachlor 0.0004 0.14 1.3 0.84
Heptachlor Epoxide 0.0002 0.07 0.63 0.025
Methoxychlor 0.04 39 1,000 310
Toxaphene 0.003 0.58 5.2 0.63
Aroclor 1016 0.0005 0.55 82 4.2
Aroclor 1221 0.0005 0.32 2.9 -
Aroclor 1232 0.0005 0.32 2.9 -
Aroclor 1242 0.0005 0.32 2.9 -
Aroclor 1248 0.0005 0.32 2.9 -
Aroclor 1254 0.0005 0.32 2.9 1.1
Aroclor 1260 0.0005 0.32 2.9 -

(QERIA; B4 0§ $2H ER0/IE 3 BUFE vk @ A7, 2003, FHY
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D. BALF

Texas LHEY 59 ¥ HELS Title 30, Texas Administrative Code
Chapter 335 (30 TAC 335), Subchapter S9! Risk Reduction Rule®]t}. Risk
Reduction Rule9] 374 A7+ i) vPsE (§335.554), ii) 7152
(§335.558), iii) 713 (§335.563)°|th. HiBsEs A= HREET}
Q1 A 91 &l Ad o] <73k 74§}7]—Zr 7129 MSC (Medium—Specific
Concentration) 7|10y AW7]F=(MCL 5C) Bup A% A9+ HE A
st 7lEo 2 AEE A

30 TAC 335.558(d)= AL37F MEA FEd 7IEolv dAe] 5445
£ nEo®R e MSCs 58 whgdd Aot}

MSCs 7lse o2& FAA, AdA o F 7HA] EA& X 24z s A
715, B B EY/EVIEY 7IE T 67HA Tlsel At EYIES AS
T HIA A FAAY Aol HEA o APAE FEHY

¥3-2-19, ¥3-2-20, ¥3-2-21914 AAH] Q= o= t}e3} 7},

GW-Res ' FAAGY At 7|+

GW-Ind : AFAYG A&t 7|+

GWP—Res : A8} HoA| o] FAX S E7|F
GWP—Ind : A8t5 HoA 9 A ELd7|+
SAI-Res @ FTAAGAA F7FY 7|+
SAI-Ind : AFFAFoM 9 F7EY 7+
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#3-2-19. HAAF Asky, BEY, 3FAVE - e RS
ltems GW—R_els GW—I£11d GWP—}SleS GWP_EId SAI—R_els SAI—Iflld
(mg L) (mg L) (mg kg™") (mg kg™ ) (mg kg™ ) (mg kg™")
Al 37 100 3,700 10,000 150,000 1,000,000
Sb 0.006 0.006 0.6 0.6 72 490
As 0.01 0.01 1 1 20 200
B 3.3 9.2 330 920 23,000 170,000
Ba 2 2 200 200 9,100 59,000
Be 0.004 0.004 0.4 0.4 46 270
Cd 0.005 0.005 0.5 0.5 2,400 1,500
Cr(III) 0.1 0.1 10 10 59,000 350,000
Cr(VD) 0.1 0.1 10 10 200 1,200
Co 2.2 6.1 220 610 15.000 110.000
Cu 1.3 1.3 130 130 10,000 74,000
Pb 0.015 0.015 1.5 1.5 500 500
Li 0.73 2 73 200 5,100 37,000
Mn 1.7 14 170 1,400 17,000 110,000
Hg(pH=4.9) 0.002 0.002 0.2 0.2 0.11 0.15
Hg(pH=6.8) 0.002 0.002 0.2 0.2 6.1 9.6
Mo 0.18 0.51 18 51 1,100 8,100
Ni 0.73 2 73 200 1,900 12,000
Se 0.05 0.05 5 5 1,300 9,300
Ag 0.18 0.51 18 51 470 2,900
Sr 22 61 2,200 6,100 120,000 820,000
TI 0.002 0.002 0.2 0.2 20 20
Sn 22 61 2,200 6,100 93,000 610,000
. 240,000,00
Ti 18,000 51,000 1,800,000 5,100,000 38,000,000 0
\Y 0.26 0.72 26 72 480 3,000
Zn 11 31 1,100 3,100 59,000 410,000
(AgRIA; 1. AFAS ES 15 AAS A% A, 2009, AFAYG 8737 &N LAE
2. EX] o] & &5 EdoqVlE B BAVIE vES 9% A, 2003, 3HEH)
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E3-2-20. YALEF Aok, EY, 3747 - dRkse e
ltems GW—Rﬁels GW—Iflld GWP—}SleS GWP—Erlld SAI—RSS SAI_IEIld
(mg L) (mg L) (mgkg ) (mgks ) (mgkg ) (mgks )
Acenaphthalene 2.2 6.1 220 610 8,200 53,000
Acenaphthylene 2.2 6.1 220 610 8,200 53,000
Acetaldehyde 3.7 10 370 1,000 5.2 8.8
Acetic acid * - - - - - -
Acetone 3.7 10 370 1,000 1,600 2,400
Acetone cyanohydrin 3.7 10 370 1,000 1,600 2,400
Acetonitrile - - - - 180 260
Acetophenone 3.7 10 370 1,000 2,700 4,300
Acetylaminofluorene, 2— 0.00022 0.00075 0.022 0.075 1.3 7.5
Acifluorfen, sodium 0.47 1.3 47 130 2,000 13,000
Acridine 0.11 0.31 11 31 460 3,100
Acrolein 0.73 2 73 200 5,500 41,000
Acrylamide 0.000019  0.000064 0.0019 0.0064 0.11 0.64
Acrylic acid (propenoic acid) 18 51 1,800 5,100 140,000 1,000,000
Acrylonitrile 0.00016 0.00053 0.016 0.053 0.079 0.14
Adipic acid (hexanedioic acid) 18 51 1,800 5,100 77,000 510,000
Alachlor 0.002 0.002 0.2 0.2 6.1 36
Aldicarb 0.007 0.007 0.7 0.7 150 1,000
Aldicarb sulfone 0.007 0.007 0.7 0.7 150 1,000
Aldrin 0.000005  0.000017 0.0005 0.0017 0.027 0.14
Allyl alcohol 0.18 0.51 18 51 1,400 9,200
Allyl chloride 0.37 1 37 100 1.3 1.8
Ametryn 0.33 0.92 33 92 1,400 9,200
(ijntjgfgggffil;agne) 0.000014  0.000047  0.0014  0.0047 0.08 0.47
Amino—2,6—dinitrotoluene, 4— 0.0061 0.017 0.61 1.7 26 170
Amino—4,6—dinitrotoluene, 2— 0.0061 0.017 0.61 1.7 26 170
Aminopyridine, 4— 0.00073 0.002 0.073 0.2 3.1 20
Ammonia - - - - 160 230
Ammonium salts#* - - - - - -
Aniline 0.015 0.05 1.5 5 86 500
Anthracene 11 31 1,100 3,100 41,000 270,000
Anthraquinone, 9,10— 0.73 2 73 200 3,100 20,000
Aramite 0.0034 0.011 0.34 1.1 20 110
Arsine - - - - - -
Asbestos - - - - - -
Atrazine 0.003 0.003 0.3 0.3 22 130
Azinphos—methyl 0.055 0.15 5.5 15 230 1,500
Azobenzene 0.00077 0.0026 0.077 0.26 4.3 23
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H3-2-20. WA2E ASE, B FNFANE-

21 yt-5}

SFE A

HE=
ltems GW—Rﬁels GW—Iflld GWP—}SleS GWP—Erlld SAI—RSS SAI_IEIld
(mg L) (mg L) (mgkg ) (mgks ) (mgkg ) (mgkg )
Bayleton 1.1 3.1 110 310 4,600 31,000
Benefin (benfluralin) 11 31 1,100 3,100 46,000 310,000
Benomyl 1.8 5.1 180 510 7,700 51,000
Benz—a—anthracene 0.0002 0.00039 0.02 0.039 0.63 3.4
Benzaldehyde 3.7 10 370 1,000 320 450
Benzene 0.005 0.005 0.5 0.5 0.88 1.6
Benzenethiol 0.00037 0.001 0.037 0.1 1.5 3.9
Benzidine 0.00000037  0.0000012  0.000037 0.00012 0.0021 0.012
Benzo—a—pyrene 0.0002 0.0002 0.02 0.02 0.063 0.34
Benzo—b—fluoranthene 0.0002 0.00039 0.02 0.039 0.63 3.4
Benzo—e—pyrene 1.1 3.1 110 310 4,100 27,000
Benzo—g,h,i—perylene 1.1 3.1 110 310 4,100 27,000
Benzoic acid 150 410 15,000 41,000 620,000 4,100,000
Benzo—k—fluoranthene 0.0012 0.0039 0.12 0.39 6.3 34
Benzotrichloride 0.0000066  0.000022 0.00066 0.0022 0.038 0.22
Benzyl alcohol 11 31 1,100 3,100 46,000 310,000
Benzyl chloride 0.0005 0.0017 0.05 0.17 3.8 34
Biphenyl, 1,1— 1.8 5.1 180 510 190 270
Biquinoline, 2,2'— 0.11 0.31 11 31 460 3,100
Bis (2—chloroethoxy) methane  0.000077 0.00026 0.0077 0.026 0.29 0.9
Bis (2—chloroethyl) ether 0.000077 0.00026 0.0077 0.026 0.15 0.32
Bis (2—chloroisopropyl) ether 0.012 0.041 1.2 4.1 48 150
Bis (2—chloromethyl) ether 0.00000039  0.0000013  0.000039 0.00013 0.00011 0.00019
Bis (2—ethyl—hexyl) phthalate 0.006 0.006 0.6 0.6 17 65
Bismuth 18 51 1,800 5,100 99,000 680,000
Bisphenol A 1.8 5.1 180 510 7,700 51,000
Boron 3.3 9.2 330 920 23,000 170,000
Bromobenzene 0.73 2 73 200 110 160
Bromo—2—chloroethane, 1— 1.5 4.1 150 410 300 430
Bromodichloromethane® 0.0014 0.0046 0.14 0.46 10 92
Bromoform®’ 0.011 0.036 1.1 3.6 34 85
Bromomethane 0.051 0.14 5.1 14 3.5 4.9
Bromophenyl phenylether, 4— 0.000057 0.00019 0.0057 0.019 0.31 1.6
Butadiene, 1,3— - - - - 0.066 0.11
Butanal (butyraldehyde) 2.2 6.1 220 610 3,700 6,400
Butanoic acid (butyric acid) 18 51 1,800 5,100 77,000 510,000
Butanol, n— 3.7 10 370 1,000 27,000 200,000
Butoxy ethanol, 2— 18 51 1,800 5,100 77,000 510,000
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H3-2-20. BARSF ASkE, B BIEFUE- dusieEd

GW—Res GW—-Ind GWP—Res GWP—-Ind SAI-Res SAI—Ind

frems (s L) (e L) (ks (gke) (mske ) (mg ke )
Butyl acetate 5.1 14 510 1,400 740 1,000
Butyl acrylate 0.33 0.92 33 92 86 120
Butyl benzyl phthalate 7.3 20 730 2,000 31,000 200,000
Butylate 1.8 5.1 180 510 7,700 51,000
Butylbenzene, n— 1.5 4.1 150 410 2,700 5,700
Butylbenzene, sec— 1.5 4.1 150 410 3,000 5,400
Butylbenzene, tert— 1.5 4.1 150 410 2,600 4,500
Butyl ether, n— 3.7 10 370 1,000 1,500 2,300
Cacodylic acid 0.11 0.31 11 31 460 3,100
Caprolactam 18 51 1,800 5,100 77,000 510,000
Captan 0.024 0.082 2.4 8.2 140 820
Carbaryl 3.7 10 370 1,000 15,000 100,000
Carbazol® 0.0043 0.014 0.43 1.4 24 140
Carbofuran 0.04 0.04 4 4 770 5,100
Carbon disulfide 3.7 10 370 1,000 1,000 1,500
Carbon tetrachloride 0.005 0.005 0.5 0.5 0.35 0.63
Carbophenothion 0.47 1.3 47 130 2,000 13,000
Carbosulfan 0.37 1 37 100 1,500 10,000
Carboxin 3.7 10 370 1,000 15,000 100,000
Chloral 3.7 10 370 1,000 27,000 200,000
Chloral hydrate 3.7 10 370 1,000 15,000 100,000
Chloramben 0.55 1.5 55 150 2,300 15,000
Chlordane 0.002 0.002 0.2 0.2 1.6 11
Chlordane, cis— 0.00024 0.00082 0.024 0.082 1.4 8
Chlordane, gamma 0.00024 0.00082 0.024 0.082 1.4 7.6
Chlorfenvinphos 0.026 0.072 2.6 7.2 110 720
Chloride - - - - - -
Chlorine 4 4 400 400 20,000 140,000
Chloroaniline, p— 0.15 0.41 15 41 620 4,100
Chlorobenzene 0.1 0.1 10 10 400 590
Chlorobenzilate 0.00032 0.0011 0.032 0.11 1.8 11
Chlorobromomethane 1.5 4.1 150 410 240 340
Chloro—1,3—butadiene, 2— - - - - 10 14
Chlorodifluoromethane - - - - 11,000 15,000
Chloroethane 15 41 1,500 4,100 11,000 17,000
Chloroethanol, 2— 15 41 1,500 4,100 110,000 820,000
Chloroethoxy ethene, 2— 0.00077 0.0026 0.077 0.26 2.1 3
Chloroform” 0.37 1 37 100 0.31 0.51
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#3-2-20. YALEF Aok, EY, 7547 — duksistEed
ltems GW—Rﬁels GW—Iflld GWP—}SleS GWP—Erlld SAI—RSS SAI_IEIld
(mg L) (mg L) (mgkg ) (mgks ) (mgkg ) (mgks )
Chlorohexane, 1— 1.5 4.1 150 410 4,100 8,400
Chloromethane 0.066 0.22 6.6 22 2.3 3.8
Chloro—3—methylphenol, 4— 0.18 0.51 18 51 770 5,100
Chloronaphthalene, 1— 2.9 8.2 290 820 11,000 71,000
Chloronaphthalene, 2— 2.9 8.2 290 820 11,000 71,000
Chloronitrobenzene, p— 0.0047 0.016 0.47 1.6 27 160
Chlorophenol, 2— 0.18 0.51 18 51 1,100 4,000
Chlorophenol, 3— 0.18 0.51 18 51 770 5,100
Chlorophenol, 4— 0.18 0.51 18 51 770 5,100
Chlorophenyl phenylether, 4— 0.000057 0.00019 0.0057 0.019 0.28 1.2
Chloropropane, 2— 1.1 3.1 110 310 130 190
Chloro—2—propanol, 1— 0.73 2 73 200 5,500 41,000
Chlorothalonil 0.0077 0.026 0.77 2.6 44 260
Chlorotoluene, o— 0.73 2 73 200 1,500 3,500
Chlorotoluene, p— 0.73 2 73 200 3.4 4.8
Chlorpyrifos 0.11 0.31 11 31 460 3,100
Chrysene 0.012 0.039 1.2 3.9 63 340
Copolymer acrylamide 0.0073 0.02 0.73 2 31 200
Coronene 0.073 0.2 7.3 20 310 2,000
Coumaphos 0.26 0.72 26 72 1,100 7,200
Cresol, m— 1.8 5.1 180 510 7,700 51,000
Cresol, o— 1.8 5.1 180 510 7,700 51,000
Cresol, p— 0.18 0.51 18 51 770 5,100
Crotonaldehyde 0.00045 0.0015 0.045 0.15 3.4 30
Cumene 3.7 10 370 1,000 5,400 9,000
Cyanazine 0.001 0.0034 0.1 0.34 5.8 34
Cyanide 0.2 0.2 20 20 5,100 37,000
Cyanogen 1.5 4.1 150 410 4.3 6
Cycloate 2 5.6 200 560 8,500 56,000
Cyclohexane 180 510 18,000 51,000 2,000 2,800
Cyclohexanol 180 510 18,000 51,000 770,000 5,100,000
Cyclohexanone 180 510 18,000 51,000 2,100 3,000
Cyclotetramethylene— 1.8 5.1 180 510 2,200 13,000
tetranitramine
Cyclotrimethylenetrinitramine 0.0077 0.026 0.77 2.6 36 54
Cymene 3.7 10 370 1,000 4,200 6,700
Cymoxanil 0.47 1.3 47 130 2,000 13,000
Dacthal 0.37 1 37 100 1,500 10,000
Dalapon, sodium salt 0.2 0.2 20 20 4,600 31,000
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H3-2-20. YAAF A, BY, $/EY/NE- AuaeEa
ltems GW—Rﬁels GW—Iflld GWP—}SleS GWP—Erlld SAI—RSS SAI_IEIld
(mg L) (mg L) (mgkg ) (mgks ) (mgkg ) (mgkg )
DDD 0.00035 0.0012 0.035 0.12 2.4 18
DDE 0.00025 0.00084 0.025 0.084 1.7 13
DDT 0.00025 0.00084 0.025 0.084 1.7 12
Demeton 0.0015 0.0041 0.15 0.41 6.2 41
Diacetone alcohol 1.5 4.1 150 410 6,200 41,000
Diallate 0.0014 0.0047 0.14 0.47 8 47
Diazinon 0.033 0.092 3.3 9.2 140 920
Dibenz—a,h—acridine 0.00071 0.0024 0.071 0.24 4.1 24
Dibenz—a,h—anthracene 0.0002 0.0002 0.02 0.02 0.063 0.34
Dibenz—a,j—acridine 0.0012 0.0039 0.12 0.39 6.3 34
Dibenzofuran 0.15 0.41 15 41 620 4,100
Dibenzothiophene 0.11 0.31 11 31 460 3,100
Dibromochloromethane 0.01 0.034 1 3.4 76 680
Dibromo=3 - chloropropane, 0.0002 0.0002 0.02 0.02 0.35 2
Dibromofluoromethane 7.3 20 730 2,000 11,000 19,000
Dicamba 1.1 3.1 110 310 4,600 31,000
Dichlorobenzene, 1,2— 0.6 0.6 60 60 560 800
Dichlorobenzene, 1,3— 1.1 3.1 110 310 51 71
Dichlorobenzene, 1,4— 0.075 0.075 7.5 7.5 270 2,400
Dichlorobenzidine, 3,3— 0.00019 0.00064 0.019 0.064 1.1 6.4
Dichlorobutane, 2,3— 0.37 1 37 100 43 61
Dichloro—2—butene, 1,4— - - - - 0.023 0.038
Dichloro—2—butene, 1,4— _ _ _ _ 0.023 0.039
trans
Dichlorodifluoromethane 7.3 20 730 2,000 2,200 3,100
Dichloroethane, 1,1— 3.7 10 370 1,000 890 1,300
Dichloroethane, 1,2— 0.005 0.005 0.5 0.5 0.27 0.47
Dichloroethylene, 1,1— 0.007 0.007 0.7 0.7 270 0.47
Dichloroethylene, cis—1,2— 0.07 0.07 7 7 1,200 2,500
Dichloroethylene, trans—1,2 0.1 0.1 10 10 1,400 2,400
Dichlorophenol, 2,3— 0.11 0.31 11 31 460 3,100
Dichlorophenol, 2,4— 0.11 0.31 11 31 460 3,100
Dichlorophenol, 2,5— 0.11 0.31 11 31 460 3,100
Dichlorophenol, 2,6— 0.037 0.1 3.7 10 150 1,000
Dichlorophenol, 3,4— 0.11 0.31 11 31 460 3,100
Dichlorophenol, 3,5— 0.11 0.31 11 31 460 3,100
Dichlorophenoxyacetic acid, 0.07 0.07 7 7 2.000 14,000
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#3-2-20. YALEF Aok, EY, 7547 — duksistEed
ltems GW—Rﬁels GW—Iflld GWP—}SleS GWP—Irlld SAI—RES SAI_IEIld
(mg L) (mg L) (mgkg ) (mgks ) (mgkg ) (mgkg )
nyi%hdgyr?iihzﬁ?éya_ 0.29 0.82 29 82 1,200 8,200
Dichloroprop 0.37 1 37 100 1,500 10,000
Dichloropropane, 1,2— 0.005 0.005 0.5 0.5 9.4 25
Dichloropropane, 1,3— 0.0085 0.029 0.85 2.9 30 80
Dichloropropane, 2,2— 0.013 0.042 1.3 4.2 17 24
Dichloropropanol, 2,3— 0.11 0.31 11 31 460 3,100
Dichloropropene, 1,1— 0.00085 0.0029 0.085 0.29 0.99 1.9
Dichloropropene, 1,3— 0.00085 0.0029 0.085 0.29 1.9 4.2
Dichloropropene, cis 1,3— 0.0016 0.0053 0.16 0.53 12 34
Dichloropropene, trans 1,3— 0.0085 0.029 0.85 2.9 18 40
Dichlorvos 0.00029 0.00099 0.029 0.099 1.7 9.9
Dicrotophos 0.0037 0.01 0.37 1 15 100
Dicyclopentadiene 1.1 3.1 110 310 8,200 61,000
Dieldrin 0.0000053  0.000018 0.00053 0.0018 0.031 0.18
Diethanolamine 0.018 0.051 1.8 5.1 77 510
Diethyl phthalate 29 82 2,900 8,200 120,000 820,000
Diethylene glycol 73 200 7,300 20,000 310,000 2,000,000
Diethylene glycol monobutyl= 3.3 9.2 330 920 14,000 92,000
ether
Diethylhexyl adipate 0.4 0.4 40 40 4,100 24,000
Diethylstilbestrol 0.000000018  0.000000061  0.0000018  0.0000061 0.0001 0.00061
Diisobutylene 2.2 6.1 220 610 370 520
Diisopropyl ether 3.7 10 370 1,000 4.3 6
Dimethenamid 0.55 1.5 55 150 2,300 15,000
Dimethoate 0.0073 0.02 0.73 2 31 200
Dimethoxybenzidine, 3,3'— 0.0061 0.02 0.61 2 35 200
Dimethylaminoazobenzene, p— 0.00037 0.001 0.037 0.1 1.5 10
DimethylbenzIzazamhrace“ej’ 0.0000034  0.000011  0.00034  0.0011 0.018 0.1
Dimethylbenzidine, 3,3'— 0.0000093  0.000031 0.00093 0.0031 0.053 0.31
Dimethylnaphthalene, 1,3— 1.5 4.1 150 410 5,500 36,000
Dimethyl phenol, 2,4— 0.73 2 73 200 3,100 20,000
Dimethylphenethylamine, alpha, 0.073 0.9 7.3 20 310 2.000
alpha—

Dimethylphthalate 29 82 2,900 8,200 120,000 820,000
Di—n—butyl phthalate 3.7 10 370 1,000 15,000 100,000
Dinitrobenzene, 1,3— 0.0037 0.01 0.37 1 15 100
Dinitrobenzene, 1,4— 0.015 0.041 1.5 4.1 62 410

Dinitro—2—methylphenol, 4,6— 0.073 0.2 7.3 20 310 2,000
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#3-2-20. YALEF Aok, EY, 7547 — duksistEed
ltems GW—Rﬁels GW—Iflld GWP—}SleS GWP—Erlld SAI—RSS SAI_IEIld
(mg L) (mg L) (mgkg ) (mgks ) (mgkg ) (mgks )
Dinitrophenol, 2,4— 0.073 0.2 7.3 20 310 2,000
Dinitrophenol, 2,5— 0.073 0.2 7.3 20 310 2,100
Dinitrotoluene, 2,4— 0.00013 0.00042 0.013 0.042 0.72 4.2
Dinitrotoluene, 2,6— 0.00013 0.00042 0.013 0.042 0.72 4.2
Di—n—octyl phthalate 0.73 2 73 200 3,100 20,000
Dinoseb 0.007 0.007 0.7 0.7 150 1,000
Dioxane 1,4— 0.0077 0.026 0.77 2.6 58 520
Diphenylamine 0.91 2.6 91 260 3,900 26,000
Diphenylhydrazine, 1,2— 0.00011 0.00036 0.011 0.036 0.61 3.6
Diphenyl oxide 0.23 0.63 23 63 600 1,600
Diquat 0.02 0.02 2 2 340 2,200
Disulfoton 0.0015 0.0041 0.15 0.41 6.2 41
Diuron 0.073 0.2 7.3 20 310 2,000
Endosulfan 0.22 0.61 22 61 62 92
Endosulfan I 0.073 0.2 7.3 20 310 2,000
Endosulfan II 0.22 0.61 22 61 930 6,100
Endosulfan sulfate 0.22 0.61 22 61 930 6,100
Endothall 0.1 0.1 10 10 3,100 20,000
Endrin 0.002 0.002 0.2 0.2 46 310
Endrin aldehyde 0.011 0.031 1.1 3.1 46 310
Endrin ketone 0.011 0.031 1.1 3.1 46 310
Epichlorohydrin 0.0086 0.029 0.86 2.9 7.2 10
EPN 0.00037 0.001 0.037 0.1 1.5 10
Esfenvalerate 0.073 0.2 7.3 20 310 2,000
Ethalfluralin 0.0096 0.032 0.96 3.2 55 320
Ethanol 1,200 3,400 120,000 340,000 9,100,000 67,000,000
Ethion 0.018 0.051 1.8 5.1 77 510
Ethoprop 0.003 0.01 0.3 1 15 100
Ethoxy ethanol, 2— 15 41 1,500 4,100 4.3 6
Ethyl acetate 33 92 3,300 9,200 8,900 13,000
Ethyl acrylate 0.0018 0.006 0.18 0.6 13 120
Ethyl benzene 0.7 0.7 70 70 4,300 6,900
Ethyl dipropylthiocarbamate, S— 0.91 2.6 91 260 3,900 26,000
Ethylenex* - - - - - -
Ethylenediamine 0.73 2 73 200 5,500 41,000
Ethylene dibromide 0.00005 0.00005 0.005 0.005 0.0072 0.055
Ethylene glycol 73 200 7,300 20,000 310,000 2,000,000
Ethylene oxide 0.000083 0.00028 0.0083 0.028 0.075 0.14
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E3-2-20. YA S, B, F1EL/E- AnseEa
ltems GW—Rﬁels GW—Iflld GWP—}SleS GWP—Erlld SAI—RSS SAI_IEIld
(mg L) (mg L) (mgkg ) (mgks ) (mgkg ) (mgks )
Ethylene thiourea 0.00077 0.0026 0.077 0.26 4.4 26
Ethyl ether 7.3 20 730 2,000 3,800 5,700
Ethyl—1—hexanol, 2— 5.5 15 550 1,500 13,000 31,000
Ethyl—2—hexenal, 2— 5.5 15 550 1,500 3,000 4,500
Ethylhexyl acrylate, 2— 0.0018 0.006 0.18 0.6 10 60
Ethyl methacrylate 3.3 9.2 330 920 5,700 9,900
Ethyl methanesulfonate 0.0086 0.029 0.86 2.9 49 290
Ethyl—2—methyl benzene, 1— 7.3 20 730 2,000 5,500 8,400
Ethyl—4—methyl benzene, 1— 7.3 20 730 2,000 4,800 7,200
Ethyl tert—butyl ether 0.037 0.1 3.7 10 220 930
Famphur 0.0011 0.0031 0.11 0.31 4.6 31
Fensulfothion 0.037 0.1 3.7 10 150 1,000
Fenthion 0.0026 0.0072 0.26 0.72 11 72
Fluoranthene 1.5 4.1 150 410 5,500 36,000
Fluorene 1.5 4.1 150 410 5,500 36,000
Fluorine 4 4 400 400 15,000 110,000
Fonofos 0.073 0.2 7.3 20 310 2,000
Formaldehyde 7.3 20 730 2,000 55,000 410,000
Formic acid 73 200 7,300 20,000 550,000 4,100,000
Furan 0.037 0.1 3.7 10 39 61
Furfural 0.11 0.31 11 31 820 6,100
Glycidylaldehyde 0.015 0.041 1.5 4.1 110 820
Glyphosate 0.7 0.7 70 70 15,000 100,000
Heptachlor 0.0004 0.0004 0.04 0.04 0.093 0.41
Heptachlor epoxide 0.0002 0.0002 0.02 0.02 0.054 0.31
Heptane, n— 2.2 6.1 220 610 11,000 34,000
Heptanoic acid, n— 18 51 1,800 5,100 77,000 510,000
Hexachlorobenzene 0.001 0.001 0.1 0.1 0.25 1
Hexachlorobutadiene 0.0073 0.02 0.73 2 16 32
Hexachlorocyclohexane, alpha 0.000014 0.000045 0.0014 0.0045 0.09 0.65
Hexachlorocyclohexane, beta 0.00047 0.0016 0.047 0.16 3.2 23
Hexachlorocyclohexane, delta 0.000047 0.00016 0.0047 0.016 0.32 2.3
Hexachlorocyclohexane, 0.0002 0.0002 0.02 0.02 0.44 3.1
gamma
Hexachlorocyclohexane, techn 0.000047 0.00016 0.0047 0.016 0.32 2.3
Hexachlorocyclopentadiene 0.05 0.05 5 5 10 14
Hexachloroethane 0.037 0.1 3.7 10 150 750
Hexachlorophene 0.011 0.031 1.1 3.1 46 310
Hexachloropropylene 0.037 0.1 3.7 10 150 760
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H3-2-20. BARSF ASkE, B BIEFUE- dusieEd

-

ltems GW—Rﬁels GW—Iflld GWP—}SleS GWP—Erlld SAI—RSS SAI_IEIld
(mg L) (mg L) (mgkg ) (mgks ) (mgkg ) (mgks )
Hexane, n— 2.2 6.1 220 610 57 81
Hexanediol, 1,6— 180 510 18,000 51,000 770,000 5,100,000
Hexanoic acid 18 51 1,800 5,100 77,000 510,000
Hexanone, 2— 2.2 6.1 220 610 62 87
Hexazinone 1.2 3.4 120 340 5,100 34,000
Hexylene glycol 11 31 1,100 3,100 46,000 310,000
Hydrazine 0.000028 0.000095 0.0028 0.0095 0.21 1.9
Hydrogen chloride* - - - - - -
Indene 0.73 2 73 200 79 110
Indeno—1,2,3—cd—pyrene 0.0002 0.00039 0.02 0.039 0.63 3.4
Isobutyl alcohol 11 31 1,100 3,100 3,000 4,300
Isobutylene - - - - 1,800 2,500
Isobutyric acid 18 51 1,800 5,100 77,000 510,000
Isodrin 0.000005 0.000017 0.0005 0.0017 0.028 0.16
Isophorone 0.9 3 90 300 5,200 30,000
Isopropyl acetate 2.6 7.2 260 720 19,000 140,000
Isopropyl alcohol 7.3 20 730 2,000 55,000 410,000
Isosafrole 0.00039 0.0013 0.039 0.13 1.7 6
Kelthane 0.22 0.61 22 61 930 6,100
Kepone 0.000053 0.00018 0.0053 0.018 0.31 1.8
Limonene, d—=* - - - - - -
Malathion 0.73 2 73 200 3,100 20,000
Maleic anhydride 3.7 10 370 1,000 15,000 100,000
Maleic hydrazide 18 51 1,800 5,100 77,000 510,000
Malononitrile 0.00073 0.002 0.073 0.2 3.1 20
Mancozeb 1.1 3.1 110 310 4,600 31,000
MCPA 0.018 0.051 1.8 5.1 77 510
MCPP 0.037 0.1 3.7 10 150 1,000
Merphos 0.0011 0.0031 0.11 0.31 4.6 31
Methacrylic acid 0.37 1 37 100 24 34
Methacrylonitrile 0.0037 0.01 0.37 1 11 22
Methanol 18 51 1,800 5,100 140,000 1,000,000
Methapyrilene 0.00018 0.00061 0.018 0.061 1 6.1
Methomyl 0.91 2.6 91 260 3,900 26,000
Methoxychlor 0.04 0.04 4 4 750 4,400
Methoxyethanol, 2— - - - - 6.1 8.5
Methyl acetate 37 100 3,700 10,000 2,100 3,000
Methyl acrylate 0.073 0.2 7.3 20 28 41
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H3-2-20. WAEFE ASE, B FNFANE- userE

=2 v HE=
ltems GW—Rﬁels GW—Iflld GWP—}SleS GWP—Erlld SAI—RSS SAI_IEIld
(mg L) (mg L) (mgkg ) (mgks ) (mgkg ) (mgks )
Methyl—1—butene, 2— 2.2 6.1 220 610 5,800 11,000
Methyl—2—butene, 2— 2.2 6.1 220 610 7,300 16,000
Methylcholanthrene, 3— 0.000039 0.00013 0.0039 0.013 0.21 1.1
Methyl chrysene, 1— 0.12 0.39 12 39 630 3,400
Methyl chrysene, 2— 0.12 0.39 12 39 630 3,400
Methyl chrysene, 6— 0.012 0.039 1.2 3.9 63 340
Methyl cyclohexane 180 510 18,000 51,000 7,100 10,000
(Z_Cl\ﬁﬁ)tfoy;gﬁﬁl;?ijt’4,_ 0.00066  0.0022 0.066 0.22 3.8 22
Methylene bromide 0.11 0.38 11 38 190 270
Methylene chloride 0.005 0.005 0.5 0.5 8.7 16
Methyl ethyl ketone 22 61 2,200 6,100 6,000 8,600
Methyl iodide 0.051 0.14 5.1 14 18 26
Methyl isobutyl ketone 2.9 8.2 290 820 2,000 2,900
Methyl mercury 0.0037 0.01 0.37 1 25 190
Methylmecury hydroxide 0.0037 0.01 0.37 1 15 100
Methyl methacrylate 51 140 5,100 14,000 5,800 8,200
Methyl methanesulfonate 0.0086 0.029 0.86 2.9 49 290
Methylnaphthalene, 1— 0.73 2 73 200 2,700 18,000
Methylnaphthalene, 2— 0.73 2 73 200 2,700 18,000
Methyl—5—nitroaniline, 2— 0.026 0.087 2.6 8.7 150 870
Methyl parathion 0.0091 0.026 0.91 2.6 39 260
Methyl—2—pentenal, 2— 0.00045 0.0015 0.045 0.15 3.4 30
Methyl—1—propanal, 2— 1.5 4.1 150 410 1,300 1,900
Methylpyrrolidone, N— 0.73 2 73 200 3,100 20,000
Methyltetrahydrofuran, 2— 0.11 0.38 11 38 70 130
Methyltetrahydropyran, 2— 0.11 0.38 11 38 110 200
Metolachlor 5.5 15 550 1,500 23,000 150,000
Mirex 0.0073 0.02 0.73 2 31 200
Molinate 0.073 0.2 7.3 20 310 2,000
Molybdenum 0.18 0.51 18 51 1,100 8,100
Morpholine 18,000 51,000 1,800,000 5,100,000 14,000,000 1,000,000,000
MTBE 0.37/0.015”  1.0/0.015" 37 100 380 710
Naled 0.073 0.2 7.3 20 110 220
Naphthalene 0.73 2 73 200 180 270
Naphthoquinone, 1,4— 0.26 0.72 26 72 1,100 7,200
Naphthylamine, 1— 0.73 2 73 200 3,100 20,000
Naphthylamine, 2— 0.00047 0.0016 0.047 0.16 2.7 16
Napropamide 3.7 10 370 1,000 15,000 100,000
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H3-2-20. BARSF ASkE, B BIEFUE- dusieEd

-

GW—Res GW—-Ind GWP—Res GWP—-Ind SAI-Res SAI—Ind

frems (s L) (e L) (ks (gke) (mske ) (mg ke )
Neopentyl glycol 11 31 1,100 3,100 46,000 310,000
Nitrate 10 10 1,000 1,000 410,000 3,000,000
Nitrite 1 1 100 100 25,000 190,000
Nitroaniline, 2— 0.011 0.031 1.1 3.1 46 310
Nitroaniline, 3— 0.011 0.031 1.1 3.1 46 310
Nitroaniline, 4— 0.022 0.075 2.2 7.5 130 750
Nitrobenzene 0.018 0.051 1.8 5.1 65 270
Nitroglycerin 0.0026 0.0072 0.26 0.72 11 72
Nitrophenol, 2— 0.073 0.2 7.3 20 310 2,000
Nitrophenol, 3— 0.073 0.2 7.3 20 310 2,000
Nitrophenol, 4— 0.073 0.2 7.3 20 310 2,000
Nitropropane, 2— - - - - 0.0042 0.007
Nitroquinoline—N—oxide, 4— 0.0000091 0.00003 0.00091 0.003 0.052 0.3
Nitrosodiethanolamine, N— 0.00003 0.0001 0.003 0.01 0.17 1
Nitrosodiethylamine, N— 0.00000057  0.0000019  0.000057 0.00019 0.0043 0.038
Nitrosodimethylamine, N— 0.0000017  0.0000056 0.00017 0.00056 0.013 0.11
Nitrosodi—n—butylamine, N— 0.000016 0.000053 0.0016 0.0053 0.041 0.1
Nitrosodi—n—propylamine, N—  0.000012 0.000041 0.0012 0.0041 0.041 0.16
Nitrosodiphenylamine, N— 0.017 0.058 1.7 5.8 59 230
Nitroso—methyl—ethyl—amine, N— 0.0000039 0.000013 0.00039 0.0013 0.029 0.26
Nitrosomorpholine, N— 0.00013 0.00043 0.013 0.043 0.73 4.3
Nitroso—N—ethylurea, N— 0.00000061 0.000002 0.000061 0.0002 0.0035 0.02
Nitrosopiperidine, N— 0.000091 0.0003 0.0091 0.03 0.52 3
Nitrosopyrrolidine, N— 0.000041 0.00014 0.0041 0.014 0.23 1.4
Nitrotoluene, m— 0.37 1 37 100 440 790
Nitrotoluene, o— 0.37 1 37 100 470 860
Nitrotoluene, p— 0.37 1 37 100 440 790
Nonachlor, cis— 0.00024 0.00082 0.024 0.082 1.4 7.8
Nonachlor, trans— 0.00024 0.00082 0.024 0.082 1.4 7.8
Octamethylpyrophosphoramide 0.073 0.2 7.3 20 310 2,000
Octanone 2.2 6.1 220 610 16,000 110,000
Oxamy 0.2 0.2 20 20 3,900 26,000
Oxychlordane 0.00024 0.00082 0.024 0.082 1.4 7.8
Paraquat 0.16 0.46 16 46 700 4,600
Parathion 0.22 0.61 22 61 930 6,100
Pebulate 1.8 5.1 180 510 7,700 51,000
Pendimethalin 1.5 4.1 150 410 6,200 41,000
Pentachlorobenzene 0.029 0.082 2.9 8.2 120 800
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H3-2-20. BARSF ASkE, B BIEFUE- dusieEd

GW—Res GW—-Ind GWP—Res GWP—-Ind SAI-Res SAI—Ind

frems (s L) (e L) (ks (gke) (mske ) (mg ke )
Pentachloroethane 0.033 0.11 3.3 11 52 110
Pentachloronitrobenzene 0.0033 0.011 0.33 1.1 19 110
Pentachlorophenol 0.001 0.001 0.1 0.1 3 14
Pentadiene, 1,3—trans— 2.2 6.1 220 610 10,000 29,000
Pentaerythritol tetranitrate 15 41 1,500 4,100 62,000 410,000
Pentane 26 72 2,600 7,200 170 230
Pentanediol, 1,5— 180 510 18,000 51,000 770,000 5,100,000
Pentanone, 2— 1.5 4.1 150 410 3,800 7,500
Pentyne, 1— 2.2 6.1 220 610 9,900 27,000
Perchlorate®’ 0.004 0.01 0.37 1 20 140
Perylene 0.73 2 73 200 3,100 20,000
Phenacetin 0.039 0.13 3.9 13 220 1,300
Phenanthrene 1.1 3.1 110 310 4,100 27,000
Phenanthridine 0.11 0.31 11 31 460 3,100
Phenol 11 31 1,100 3,100 46,000 310,000
Phenylene diamine, m— 0.22 0.61 22 61 930 6,100
Phenylene diamine, p— 6.9 19 690 1,900 29,000 190,000
Phenyl mercuric acetate 0.0029 0.0082 0.29 0.82 12 82
Phorate 0.0073 0.02 0.73 2 16 38
Phosalone 0.073 0.2 7.3 20 310 2,000
Phosdrin 0.00091 0.0026 0.091 0.26 3.9 26
Phosphine 0.011 0.031 1.1 3.1 59 410

Phosphorus, total* - - - - - -

Phosphorus, white 0.00073 0.002 0.073 0.2 4 27

Phthalic anhydride 73 200 7,300 20,000 310,000 2,000,000

Picloram 0.5 0.5 50 50 11,000 72,000
Picoline, 2—

(2—methylpyridine) 0.33 0.92 33 92 9.7 14
Polybrominated biphenyls 0.0000096  0.000032 0.00096 0.0032 0.055 0.32
Polychlorinated biphenyls 0.0005 0.0005 0.05 0.05 10" 10"

Potassiums* - - - - - -
Primene 0.22 0.61 22 61 690 2,300
Prometon 0.55 1.5 55 150 2,300 15,000
Pronamide 2.7 7.7 270 770 12,000 77,000
Propanal 0.29 0.82 29 82 530 920
Propanil 0.18 0.51 18 51 770 5,100

Propanoic acid 18 51 1,800 5,100 140,000 1,000,000
Propanol, 1— 7.3 20 730 2,000 55,000 410,000
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#3-2-20. YALEF Aok, EY, 7547 — duksistEed
ltems GW—Rﬁels GW—Iflld GWP—}SleS GWP—Erlld SAI—RSS SAI_IEIld
(mg L) (mg L) (mgkg ) (mgks ) (mgkg ) (mgks )
Propargite 0.73 2 73 200 3,100 20,000
Propargyl alcohol 0.073 0.2 7.3 20 550 4,100
Propazine 0.019 0.064 1.9 6.4 110 640
Propham 0.73 2 73 200 3,100 20,000
Propionitrile 0.015 0.041 1.5 4.1 43 89
Propyl acetate, n— 3.3 9.2 330 920 25,000 180,000
Propylbenzene, n— 1.5 4.1 150 410 3,200 5,900
Propylene glycol 730 2,000 73,000 200,000 3,100,000 20,000,000
Propylene glz;(:rmonomethyl 26 72 2,600 7,200 190,000 1,400,000
Propylene oxide 0.00035 0.0012 0.035 0.12 1.2 3.1
Propylene tetramer 3.7 10 370 1,000 5,300 10,000
Pyrene 1.1 3.1 110 310 4,100 27,000
Pyridine 0.037 0.1 3.7 10 8.2 12
Quinoline 0.000028  0.000095 0.0028 0.0095 0.16 0.95
Ronnel 1.8 5.1 180 810 7,700 51,000
Safrole 0.0039 0.013 0.39 1.3 15 50
Selenourea 0.18 0.51 18 51 1.400 10.000
Simazine 0.004 0.004 0.4 0.4 41 240
Sodium diethyldithiocarbamate 0.0032 0.011 0.32 1.1 24 210
Sodium polyacrylate 18 51 1,800 5,100 140,000 1,000,000
Strontium 22 61 2,200 6,100 120,000 820,000
Strychnine 0.011 0.031 1.1 3.1 46 310
Styrene 0.1 0.1 10 10 13,000 23,000
Sulfatex - - - - - -
Sulfide* - - - - - -
Sulfolane 0.00073 0.002 0.073 0.2 3.1 20
Tebuconazole 1.1 3.1 110 310 4,600 31,000
Tebuthiuron 2.6 7.2 260 720 11,000 72,000
Terbufos 0.00091 0.0026 0.091 0.26 3.9 26
Tert—amyl—methyl ether 1.5 4.1 150 410 11,000 82,000
Tert—butyl alcohol 3.3 9.2 330 920 2,000 3,000
Tetrachlorobenzene, 1,2,3,4— 0.011 0.031 1.1 3.1 46 310
Tetrachlorobenzene, 1,2,3,5— 0.011 0.031 1.1 3.1 46 310
Tetrachlorobenzene, 1,2,4,5— 0.011 0.031 1.1 3.1 46 300
Tetrachloroethane, 1,1,1,2— 0.033 0.11 3.3 11 52 100
Tetrachloroethane, 1,1,2,2— 0.0043 0.014 0.43 1.4 5.1 9.8
Tetrachloroethylene 0.005 0.005 0.5 0.5 6 17
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#3-2-20. YALEF Aok, EY, 7547 — duksistEed
ltems GW—Rﬁels GW—Iflld GWP—}SleS GWP—Erlld SAI—RSS SAI_IEIld
(mg L) (mg L) (mgkg ) (mgks ) (mgkg ) (mgkg )
Tetrachlorophenol, 2,3,4,5— 1.1 3.1 110 310 4,600 31,000
Tetrachlorophenol, 2,3,4,6— 1.1 3.1 110 310 4,600 31,000
Tetrachlorophenol, 2,3,5,6— 1.1 3.1 110 310 110 150
Tetradifon 0.73 2 73 200 3,100 20,000
Tetraethyl dithiopyrophosphate 0.018 0.051 1.8 5.1 77 510
Tetraethyl lead 0.0000037 0.00001 0.00037 0.001 0.015 0.097
Tetrahydrofuran 0.11 0.38 11 38 54 95
Tetrahydropyran 0.11 0.38 11 38 85 150
Thallium and compounds 0.002 0.002 0.2 0.2 20 150
Thiofanox 0.011 0.031 1.1 3.1 46 310
Thionazin 0.0026 0.0072 0.26 0.72 11 72
Thiophanate—methyl 2.9 8.2 290 820 12,000 82,000
Thiram 0.18 0.51 18 51 770 5,100
Tin 22 61 2,200 6,100 93,000 610,000
Titanium 18,000 51,000 1,800,000 5,100,000 38,000,000 240,000,000
Toluene 1 1 100 100 1,700 2,400
Toluenediamine, 2,4— 0.000027  0.000089 0.0027 0.0089 0.15 0.89
Toluenediamine, 2,6— 7.3 20 730 2,000 31,000 200,000
Toluene diisocyanate, 2,4/2,6— - - - - 290 410
Toluidine, o— 0.00035 0.0012 0.035 0.12 2 12
Toluidine, p— 0.0045 0.015 0.45 1.5 26 150
Toxaphene 0.003 0.003 0.3 0.3 0.44 2.6
TP Silvex, 2,4,5— 0.05 0.05 5 5 1,200 8,200
Triademenol 1.1 3.1 110 310 4,600 31,000
Triallate 0.47 1.3 47 130 2,000 13,000
Triaminotrinitrobenzene 0.028 0.095 2.8 9.5 160 950
Tributyltin oxide 0.011 0.031 1.1 3.1 46 310
Trichlorobenzene, 1,2,3— 0.11 0.31 11 31 420 2,000
Trichlorobenzene, 1,2,4— 0.07 0.07 7 7 1,400 6,100
Trichlorobenzene, 1,3,5— 0.11 0.31 11 31 370 1,400
Trichloroethane, 1,1,1— 0.2 0.2 20 20 2,300 3,400
Trichloroethane, 1,1,2— 0.005 0.005 0.5 0.5 9.7 17
Trichloroethylene 0.005 0.005 0.5 0.5 3.7 6.6
Trichlorofluoromethane 11 31 1,100 3,100 2,600 3,800
Trichloronate 0.11 0.31 11 31 460 3,100
Trichlorophenol, 2,3,4— 3.7 10 370 1,000 15,000 100,000
Trichlorophenol, 2,3,5— 3.7 10 370 1,000 15,000 100,000
Trichlorophenol, 2,3,6— 3.7 10 370 1,000 1,500 2,300

166



H3-2-20, BAAF ASe, B, B EQ71E- durseRa
ltems GW—Rﬁels GW—Iflld GWP—}SleS GWP—Erlld SAI—RSS SAI_IEIld
(mg L) (mg L) (mgkg ) (mgks ) (mgkg ) (mgkg )
Trichlorophenol, 2,4,5— 3.7 10 370 1,000 15,000 100,000
Trichlorophenol, 2,4,6— 0.0077 0.026 0.77 2.6 44 260
Trichlorophenol, 3,4,5— 3.7 10 370 1,000 15,000 100,000
Trichlorophzerio;)(zacetic acid, 0.37 1 37 100 1,500 10,000
Trichloropropane, 1,1,2— 0.18 0.51 18 51 170 270
Trichloropropane, 1,2,3— 0.000012  0.000041 0.0012 0.0041 0.091 0.82
Irichloro=1,2,2 7 rifluoroethane, 4 1 3,100 110,000 310,000 43,000 60,000
Triethanolamine 7.3 20 730 2,000 31,000 200,000
Triethylamine - - - - 37 52
Triethylene glycol 110 310 11,000 31,000 460,000 3,100,000
Triethylphosphorothioate, O, O, O—
Trifluralin 0.11 0.37 11 37 640 3,700
Trimethylamine - - - - 83 120
Trimethylbenzene, 1,2,3— 1.8 5.1 180 510 86 120
Trimethylbenzene, 1,2,4— 1.8 5.1 180 510 96 140
Trimethylbenzene, 1,3,5— 1.8 5.1 180 510 83 120
Trinitrobenzene, 1,3,5— 1.1 3.1 110 310 4,600 31,000
Trinitrophenylmethylnitramine 0.37 1 37 100 1,500 10,000
Trinitrotoluene, 2,4,6— 0.018 0.051 1.8 5.1 77 510
Uranium 0.03 0.03 3 3 760 5,600
Valeric acid 18 51 1,800 5,100 77,000 510,000
Vanadium 0.26 0.72 26 72 480 3,000
Vernam 0.037 0.1 3.7 10 150 1,000
Vinyl acetate 37 100 3,700 10,000 570 800
Vinyl chloride 0.002 0.002 0.2 0.2 0.036 0.066
Vinylcyclohexane 18 51 1,800 5,100 60 84
Warfarin 0.011 0.031 1.1 3.1 46 310
Xylene, m— 10 10 1,000 1,000 2,300 3,300
Xylene, o— 10 10 1,000 1,000 33,000 48,000
Xylene, p— 10 10 1,000 1,000 2,700 3,800
Xylenes 10 10 1,000 1,000 580 830
6 C aliphatics (TPH) 2.2 6.1 220 610 150 210
>6—8 C aliphatics (TPH) 2.2 6.1 220 610 300 420
>8—10 C aliphatics (TPH) 3.7 10 370 1,000 3,100 4,800
>10—12 C aliphatics (TPH) 3.7 10 370 1,000 5,300 10,000
>12-16 C aliphatics (TPH) 3.7 10 370 1,000 8,200 20,000
>16—21 C aliphatics (TPH) 73 200 7,300 20,000 310,000 2,000,000
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¥3-2-20. WAEFE ASE, B FNFANE- QussrEa

GW—Res GW—-Ind GWP—Res GWP—-Ind SAI-Res SAI—Ind

ftems g L) (g L) (ke (eke') (mgked) (mg ke ')

>16_2;H§5a;§sl_35 C 58 160 5.800 16,000 250,000 1,600,000
>7-8 C aromatics 3.7 10 370 1,000 3,700 5,800
>8—10 C aromatics 15 4.1 150 410 1,700 2,800
>10—-12 C aromatics 15 4.1 150 410 2,700 5,800
>12-16 C aromatics 15 4.1 150 410 4,000 11,000
>16-21 C aromatics 1.1 3.1 110 310 4,100 27,000
>21-35 C aromatics 1.1 3.1 110 310 4,100 27,000

a)

b)

c)
d)

e)

SAI was originally defined as "Soil/Air and Ingestion Standard." However, the SAI values provided in
this table include the soil dermal absorption pathway where appropriate as well.

The SAI-Res (20 mg/kg) and SAI-Ind (200 mg kg ') values for arsenic are based on the cleanup
levels established by the Executive Director (interoffice memos entitled "Arsenic Soil Cleanup
Standards" from Dan Pearson on May 19, 1995 and "Arsenic Soil Cleanup Standards for
Commercial/Industrial Areas" from Jeff Saitas on September 11, 1998, respectively).

The total MCL (GW-Res or GW-—Ind) for trihalomethanes (bromodichloromethane, bromoform,
chloroform, and dibromochloromethane) is 0.08 mg L.

The SAI—-Res MSC value for cadmium does NOT account for vegetable ingestion. Please include this
pathway when warranted due to site—specific conditions

The SAI-Res and SAI-Ind values for lead were calculated using the USEPA Lead Uptake/Biokinetic
Model and the USEPA Model for Assessing Risks Associated with Adult Exposures to Lead in Soil,
respectively.

f) The first value for MTBE represents the health—based value; the second value for MTBE is based on

g)

h)

odor and taste.

The range of residential GW—Res MSCs for perchlorate obtained when using the provisional RfD range
recommended by USEPA's NCEA is 3.7E—03 to 1.8E—02 mg L~'. Given the uncertainties associated
with the toxicity of perchlorate, a value at the lower end of the range, which accounts for limitations
of current analytical techniques, was selected. As such, the residential GW—Res MSC is set at
4.0E—03 mg L™}, which is the quantitation limit for perchlorate.

The SAI-Res and SAI-Ind value for PCBs (10 mg kg ') is based on the TSCA limit defined in 40
CFR 761.125. An alternate cleanup level of 25 mg kg = may be appropriate for certain industrial sites,
provided the site meets the requirements for a restricted access site (i.e., > 0.1 km from a
residential/commercial area limited by man—made barriers) as defined in TSCA 40 CFR 761.123.

* These compounds are not necessarily of concern from a human health standpoint, therefore calculation

of human health—based values is not required. However, aesthetics and ecological criteria would still
apply. See table entitled "Compounds for which Calculation of a Human Health MSC is Not Required"
available on the TNRCC website at http://www.tnrcc.state.tx.us/ permitting/rrr.htm.
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E3-2-21. BARSFE Aok, B BEWE - 5%

ltems GW—Rﬁels GW—Iflld GWP—}SleS GWP—Erlld SAI—RSS SAI_IEIld
(mg L) (mg L) (mgkg ) (mgks ) (mgkg ) (mgks )
Alachlor 0.002 0.002 0.2 0.2 6.1 36
Aldicarb 0.007 0.007 0.7 0.7 150 1,000
Aldicarb sulfone 0.007 0.007 0.7 0.7 150 1,000
Aldrin 0.000005  0.000017 0.0005 0.0017 0.027 0.14
Ametryn 0.33 0.92 33 92 1,400 9,200
Aramite 0.0034 0.011 0.34 1.1 20 110
Atrazine 0.003 0.003 0.3 0.3 22 130
Azinphos—methyl 0.055 0.15 5.5 15 230 1,500
Benomyl 1.8 5.1 180 510 7,700 51,000
Captan 0.024 0.082 2.4 8.2 140 820
Carbaryl 3.7 10 370 1,000 15,000 100,000
Carbazol®’ 0.0043 0.014 0.43 1.4 24 140
Carbofuran 0.04 0.04 4 4 770 5,100
Carbophenothion 0.47 1.3 47 130 2,000 13,000
Carbosulfan 0.37 1 37 100 1,500 10,000
Chlordane 0.002 0.002 0.2 0.2 1.6 11
Chlordane, cis— 0.00024 0.00082 0.024 0.082 1.4 8
Chlordane, gamma 0.00024 0.00082 0.024 0.082 1.4 7.6
Chlorfenvinphos 0.026 0.072 2.6 7.2 110 720
Chlorothalonil 0.0077 0.026 0.77 2.6 44 260
Chlorpyrifos 0.11 0.31 11 31 460 3,100
Dalapon, sodium salt 0.2 0.2 20 20 4,600 31,000
DDD 0.00035 0.0012 0.035 0.12 2.4 18
DDE 0.00025 0.00084 0.025 0.084 1.7 13
DDT 0.00025 0.00084 0.025 0.084 1.7 12
Demeton 0.0015 0.0041 0.15 0.41 6.2 41
Diallate 0.0014 0.0047 0.14 0.47 8 47
Diazinon 0.033 0.092 3.3 9.2 140 920
Dicamba 1.1 3.1 110 310 4,600 31,000
Dichlorvos 0.00029 0.00099 0.029 0.099 1.7 9.9
Dicrotophos 0.0037 0.01 0.37 1 15 100
Dieldrin 0.0000053  0.000018 0.00053 0.0018 0.031 0.18
Dimethoate 0.0073 0.02 0.73 2 31 200
Dinoseb 0.007 0.007 0.7 0.7 150 1,000
Diquat 0.02 0.02 2 2 340 2,200
Disulfoton 0.0015 0.0041 0.15 0.41 6.2 41
Diuron 0.073 0.2 7.3 20 310 2,000
Endosulfan 0.22 0.61 22 61 62 92
Endosulfan I 0.073 0.2 7.3 20 310 2,000
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E3-2-21. BARSFE Aok, B BEWE - 5%

ltems GW—Rﬁels GW—Iflld GWP—}SleS GWP—Erlld SAI—RSS SAI_IEIld
(mg L) (mg L) (mgkg ) (mgks ) (mgkg ) (mgks )
Endosulfan II 0.22 0.61 22 61 930 6,100
Endosulfan sulfate 0.22 0.61 22 61 930 6,100
Endothall 0.1 0.1 10 10 3,100 20,000
Endrin 0.002 0.002 0.2 0.2 46 310
Endrin aldehyde 0.011 0.031 1.1 3.1 46 310
Endrin ketone 0.011 0.031 1.1 3.1 46 310
Epichlorohydrin 0.0086 0.029 0.86 2.9 7.2 10
EPN 0.00037 0.001 0.037 0.1 1.5 10
Esfenvalerate 0.073 0.2 7.3 20 310 2,000
Ethalfluralin 0.0096 0.032 0.96 3.2 55 320
Ethion 0.018 0.051 1.8 5.1 77 510
Ethoprop 0.003 0.01 0.3 1 15 100
Famphur 0.0011 0.0031 0.11 0.31 4.6 31
Fensulfothion 0.037 0.1 3.7 10 150 1,000
Fenthion 0.0026 0.0072 0.26 0.72 11 72
Fonofos 0.073 0.2 7.3 20 310 2,000
Glyphosate 0.7 0.7 70 70 15,000 100,000
Heptachlor 0.0004 0.0004 0.04 0.04 0.093 0.41
Heptachlor epoxide 0.0002 0.0002 0.02 0.02 0.054 0.31
Hexazinone 1.2 3.4 120 340 5,100 34,000
Malathion 0.73 2 73 200 3,100 20,000
Mancozeb 1.1 3.1 110 310 4,600 31,000
MCPA 0.018 0.051 1.8 5.1 77 510
MCPP 0.037 0.1 3.7 10 150 1,000
Methomyl 0.91 2.6 91 260 3,900 26,000
Methoxychlor 0.04 0.04 4 4 750 4,400
Methyl parathion 0.0091 0.026 0.91 2.6 39 260
Metolachlor 5.5 15 550 1,500 23,000 150,000
Mirex 0.0073 0.02 0.73 2 31 200
Molinate 0.073 0.2 7.3 20 310 2,000
MTBE 0.37/0.015”  1.0/0.015" 37 100 380 710
Naled 0.073 0.2 7.3 20 110 220
Napropamide 3.7 10 370 1,000 15,000 100,000
Oxamyl 0.2 0.2 20 20 3,900 26,000
Oxychlordane 0.00024 0.00082 0.024 0.082 1.4 7.8
Paraquat 0.16 0.46 16 46 700 4,600
Parathion 0.22 0.61 22 61 930 6,100
Pebulate 1.8 5.1 180 510 7,700 51,000
Pendimethalin 1.5 4.1 150 410 6,200 41,000
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E3-2-21. BARSFE Aok, B BEWE - 5%

ltems GW—Rﬁels GW—Iflld GWP—}SleS GWP—Erlld SAI—RSS SAI_IEIld
(mg L) (mg L) (mgkg ) (mgks ) (mgkg ) (mgks )
Phorate 0.0073 0.02 0.73 2 16 38
Phosalone 0.073 0.2 7.3 20 310 2,000
Phosdrin 0.00091 0.0026 0.091 0.26 3.9 26
Picloram 0.5 0.5 50 50 11,000 72,000
Polybrominated biphenyls 0.0000096  0.000032 0.00096 0.0032 0.055 0.32
Polychlorinated biphenyls 0.0005 0.0005 0.05 0.05 10" 10"
Propargite 0.73 2 73 200 3,100 20,000
Propham 0.73 2 73 200 3,100 20,000
Simazine 0.004 0.004 0.4 0.4 41 240
Tebuconazole 1.1 3.1 110 310 4,600 31,000
Tebuthiuron 2.6 7.2 260 720 11,000 72,000
Terbufos 0.00091 0.0026 0.091 0.26 3.9 26
Tetradifon 0.73 2 73 200 3,100 20,000
Thiofanox 0.011 0.031 1.1 3.1 46 310
Thionazin 0.0026 0.0072 0.26 0.72 11 72
Thiophanate—methyl 2.9 8.2 290 820 12,000 82,000
Thiram 0.18 0.51 18 51 770 5,100
Toxaphene 0.003 0.003 0.3 0.3 0.44 2.6
Triademenol 1.1 3.1 110 310 4,600 31,000
Triallate 0.47 1.3 47 130 2,000 13,000
Trifluralin 0.11 0.37 11 37 640 3,700

(

ALHIA; BEA o] & &5 E

Fo1FE % HA/NFE vhAS A% AT, 2003, BAW)
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F3-2-22. M= Yy Yol ARG HAV|EN LAEG AETIE - dusteed

PRELIMINARY REMEDIAL GOALS (PRGs)
"Direct Contact Exposure Pathways

{tems Residential Soil Industrial Soil Ambient Air Tap Water
(mg kg™ ') (mg kg™ ') (ug/m~3) (ug I'M)

Acephate 56 cak* 200 cax 0.77 cax 7.7 cax
Acetaldehyde 11 cak* 23 cakk 0.87 cax 1.7 ca
Acetochlor 1200 nc 12000 nc 73 nc 730 nc
Acetone 1600 nc 6000 nc 370 nc 610 nc
Acetone cyanohydrin 49 nc 490 nc 2.9 nc 29 nc
Acetonitrile 420 nc 1800 nc 62 nc 100 nc
Acrolein 0.1 nc 0.34 nc 0.021 nc 0.042 nc
Acrylamide 0.11 ca 0.38 ca 0.0015 ca 0.015 ca
Acrylic acid 29000 nc 100000 max 1 nc 18000 nc
Acrylonitrile 0.21 cax 0.49 cax 0.028 cax 0.039 cax
Alachlor 6 ca 21 ca 0.084 ca 0.84 ca
Alar 9200 nc 92000 nc 550 nc 5500 nc
Aldicarb 61 nc 620 nc 3.7 nc 36 nc
Aldicarb sulfone 61 nc 620 nc 3.7 nc 36 nc
Aldrin 0.029 cax 0.1 ca 0.00039 ca 0.004 ca
Allyl 15000 nc 100000 max 910 nc 9100 nc
Allyl alcohol 310 nc 3100 nc 18 nc 180 nc
Allyl chloride 3000 nc 30000 nc 1 nc 1800 nc
Ametryn 550 nc 5500 nc 33 nc 330 nc
m—Aminophenol 4300 nc 43000 nc 260 nc 2600 nc
4— Aminopyridine 1.2 nc 12 nc 0.073 nc 0.73 nc
Amitraz 150 nc 1500 nc 9.1 nc 91 nc
Aniline 85 cakk 300 cax 1 nc 12 cax
Antimony pentoxide 39 nc 510 nc - - 18 nc
Antimony potassium tartrate 70 nc 920 nc - - 33 nc
Antimony tetroxide 31 nc 410 nc - - 15 nc
Antimony trioxide 31 nc 410 nc 0.21 nc 15 nc
Apollo 790 nc 8000 nc 47 nc 470 nc
Aramite 19 ca 69 ca 0.27 ca 2.7 ca
Asulam 3100 nc 31000 nc 180 nc 1800 nc
Atrazine 22 ca 7.8 ca 0.031 ca 0.3 ca
Avermectin Bl 24 nc 250 nc 1.5 nc 15 nc
Azobenzene 4.4 ca 16 ca 0.062 ca 0.61 ca
Bayleton 1800 nc 18000 nc 110 nc 1100 nc
Baythroid 1500 nc 15000 nc 91 nc 910 nc
Benefin 18000 nc 100000 max 1100 nc 11000 nc
Benomyl 3100 nc 31000 nc 180 nc 1800 nc
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Bentazone 1800 nc 18000 nc 110 nc 1100 nc
Benzaldehyde 6100 nc 62000 nc 370 nc 3600 nc
Benzene 0.6 cax* 1.3 cax 0.23 cax 0.34 cax
Benzidine 0.0021 ca 0.0075 ca 0.000029 ca 0.00029 ca
Benzoic acid 100000 max 100000 max 15000 nc 150000 nc
Benzotrichloride 0.037 ca 0.13 ca 0.00052 ca 0.0052 ca
Benzyl alcohol 18000 nc 100000 max 1100 nc 11000 nc
Benzyl chloride 0.89 cax 2.2 ca 0.04 ca 0.066 ca
Biphenthrin 920 nc 9200 nc 55 nc 550 nc
1,1—Biphenyl 350 sat 350 sat 180 nc 300 nc
Bis(2—chloroethyl)ether 0.21 ca 0.55 ca 0.0058 ca 0.0098 ca
Bios(2—chloroisopropyl)ether 2.9 ca 7.4 ca 0.19 ca 0.27 ca
Bis(chloromethyl)ether 0.00019 ca 0.00043 ca 0.000031 ca 0.000052 ca
Ejsfngfﬁ;’ffe_tﬁe; 2.9 ca 7.4 ca 0.19 ca 0.27 ca
ethylhexyl%ﬁgalate(DEHP) 35 car 120 ca 0.48 ca 4.8 ca
Bisphenol A 3100 nc 31000 nc 180 nc 1800 nc
Boron trifluoride - nc - 0.73 nc -
Bromate 310 nc 4100 nc 0 150 nc
Bromobenzene 28 nc 92 nc 10 nc 20 nc
Bromodichloromethane 0.82 ca 1.8 ca 0.11 ca 0.18 ca
Bromoform 62 cax* 220 cax 1.7 cax 8.5 cax
Bromomethane 3.9 nc 13 nc 5.2 nc 8.7 nc
Bromophos 310 nc 3100 nc 18 nc 180 nc
Bromoxynil 1200 nc 12000 nc 73 nc 730 nc
Bromoxynil octanoate 1200 ca 12000 nc 73 nc 730 nc
1,3—Butadiene 0.0065 ca 0.014 ca 0.0069 ca 0.011 ca
1—Butanol 6100 nc 61000 nc 9.5 nc 3600 nc
Butylate 3100 nc 31000 nc 180 nc 1800 nc
n—Butylbenzene 240 sat 240 sat 150 nc 240 nc
sec—Butylbenzene 220 sat 220 sat 150 nc 240 nc
tert—Butylbenzene 390 sat 390 sat 150 nc 240 nc
Butyl benzyl phthalate 12000 nc 100000 max 730 nc 7300 nc
Butylphthalyl butylglycolate 61000 nc 100000 max 3700 nc 36000 nc
Cacodylic acid 1.9 cax 6.9 cax 0.027 cax 0.27 cax
Caprolactam 31000 nc 100000 max 1800 nc 18000 nc
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Captafol 57 cax 200 cax* 0.78 caks 7.8 cax*
Captan 140 cax* 490 ca 1.9 ca 19 ca
Carbaryl 6100 nc 62000 nc 400 nc 3600 nc
Carbazole 24 ca 86 ca 0.34 ca 3.4 ca
Carbofuran 310 nc 3100 nc 18 nc 180 nc
Carbon disulfide 360 nc 720 sat 730 nc 1000 nc
Carbon tetrachloride 0.25 cax 0.55 cax 0.13 cax 0.17 cax
Carbosulfan 610 nc 6200 nc 37 nc 360 nc
Carboxin 6100 nc 62000 nc 370 nc 3600 nc
Chloramben 920 nc 9200 nc 55 nc 550 nc
Chloranil 1.2 ca 4.3 ca 0.017 ca 0.17 ca
Chlordane 1.6 cax* 6.5 cax 0.019 cax 0.19 cax
Chlorimuron—ethyl 1200 nc 12000 nc 73 nc 730 nc
Chlorine - - 0.21 nc -
Chlorine dioxide - - 0.21 nc -
Chloroacetic acid 120 nc 1200 nc 7.3 nc 73 nc
2—Chloroacetophenone 0.033 nc 0.11 nc 0.031 nc 0.052 nc
4—Chloroaniline 240 nc 2500 nc 15 nc 150 nc
Chlorobenzene 150 nc 530 nc 62 nc 110 nc
Chlorobenzilate 1.8 ca 6.4 ca 0.025 ca 0.25 ca
p—Chlorobenzoic acid 12000 nc 100000 max 730 nc 7300 nc
4—Chlorobenzotrifluoride 1200 nc 12000 nc 73 nc 730 nc
2—Chloro—1,3—butadiene 3.6 nc 12 nc 7.3 nc 14 nc
1—Chlorobutane 480 sat 480 sat 1500 nc 2400 nc
1—Chloro—1,1—difluoroethane 340 sat 340 sat 52000 nc 87000 nc
Chlorodifluoromethane 340 sat 340 sat 51000 nc 85000 nc
Chloroethane 3 ca 6.5 ca 2.3 ca 4.6 ca
Chloroform 3.6 ca/nc 12 ca/nc 3.1 ca/nc 6.2 ca/nc
C%%r(?iff?éénP%AGIi_ 0.94 ca 2 ca 0.35 ca 0.53 ca
Chloromethane 1.2 ca 2.6 ca 1.1 ca 1.5 ca
4—Chloro—2—methylaniline 0.84 ca 3 ca 0.012 ca 0.12 ca
methylinilcir}:ém}ﬂl(;drzochloride 11 cd 3.7 cd 0.015 cd 0.15 ca
beta—Chloronaphthalene 4900 nc 23000 nc 290 nc 490 nc
o—Chloronitrobenzene 1.4 ne 4.5 ne#* 0.073 ne* 0.15 ne*
p—Chloronitrobenzene 10 nesksk 37 nesksk 0.62 neksk 1.2 neksk
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2—Chlorophenol 63 nc 240 nc 18 nc 30 nc
2—Chloropropane 170 nc 590 nc 100 nc 170 nc
Chlorothalonil 44 cax 160 cax 0.61 cax 6.1 cax
o—Chlorotoluene 160 nc 560 nc 73 nc 120 nc
Chlorpropham 12000 nc 100000 max 730 nc 7300 nc
Chlorpyrifos 180 nc 1800 nc 11 nc 110 nc
Chlorpyrifos—methyl 610 nc 6200 nc 37 nc 360 nc
Chlorsulfuron 3100 nc 31000 nc 180 nc 1800 nc
Chlorthiophos 49 nc 490 nc 2.9 nc 29 nc
Crotonaldehyde 0.0053 ca 0.011 ca 0.0035 ca 0.0059 ca
Cumene 570 nc 2000 nc 400 nc 660 nc
Cyanazine 0.58 ca 2.1 ca 0.008 ca 0.08 ca
Cyanide (free) 1200 nc 12000 nc - 730 nc
Cyanide (hydrogen) 11 nc 35 nc 3.1 nc 6.2 nc
Cyanogen 130 nc 430 nc 150 nc 240 nc
Cyanogen bromide 290 nc 970 nc 330 nc 550 nc
Cyanogen chloride 160 nc 540 nc 180 nc 300 nc
Cyclohexane 140 sat 140 sat 21000 nc 35000 nc
Cyclohexanone 100000 max 100000 max 18000 nc 180000 nc
Cyclohexylamine 12000 nc 100000 max 730 nc 7300 nc
Cyhalothrin/Karate 310 nc 3100 nc 18 nc 180 nc
Cypermethrin 610 nc 6200 nc 37 nc 360 nc
Cyromazine 460 nc 4600 nc 27 nc 270 nc
Dacthal 610 nc 6200 nc 37 nc 360 nc
Dalapon 1800 nc 18000 nc 110 nc 1100 nc
Danitol 1500 nc 15000 nc 91 nc 910 nc
DDD 2.4 ca 10 ca 0.028 ca 0.28 ca
DDE 1.7 ca 7 ca 0.02 ca 0.2 ca
DDT 1.7 cax 7 cax 0.02 cax 0.2 cax
Decabromodiphenyl ether 610 nc 6200 nc 37 nc 360 nc
Demeton 2.4 nc 25 nc 0.15 nc 1.5 nc
Diallate 8 ca 28 ca 0.11 ca 1.1 ca
Diazinon 55 nc 550 nc 3.3 nc 33 nc
Dibenzofuran 290 nc 3100 nc 15 nc 24 nc
1,4—Dibromobenzene 610 nc 6200 nc 37 nc 360 nc
Dibromochloromethane 1.1 ca 2.6 ca 0.08 ca 0.13 ca
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"CAL—Modified PRG" 0.019 ca 0.046 ca 0.00096 ca 0.0016 ca
1,2—Dibromoethane 0.0069 ca 0.028 cax 0.0087 cax 0.00076 ca
Dibutyl phthalate 6100 nc 62000 nc 370 nc 3600 nc
Dicamba 1800 nc 18000 nc 110 nc 1100 nc
1,2—Dichlorobenzene 370 sat 370 sat 210 nc 370 nc
1,3—Dichlorobenzene 16 nc 63 nc 3.3 nc 5.5 nc
1,4—Dichlorobenzene 3.4 ca 7.9 ca 0.31 ca 0.5 ca
3,3—Dichlorobenzidine 1.1 ca 3.8 ca 0.015 ca 0.15 ca
4,4'—=Dichlorobenzophenone 1800 nc 18000 nc 110 nc 1100 nc
1,4—Dichloro—2—butene 0.0079 ca 0.018 ca 0.00072 ca 0.0012 ca
Dichlorodifluoromethane 94 nc 310 nc 210 nc 390 nc
1,1—Dichloroethane 510 nc 1700 nc 520 nc 810 nc
"CAL—Modified PRG" 2.8 ca 6 ca 1.2 ca 2 ca
1,2—Dichloroethane 0.28 cax 0.6 cax 0.074 cax 0.12 cax
1,1—Dichloroethylene 120 nc 410 nc 210 nc 340 nc
1,2—Dichloroethylene (cis) 43 nc 150 nc 37 nc 61 nc
1,2—Dichloroethylene(trans) 69 nc 230 nc 73 nc 120 nc
2,4—Dichlorophenol 180 nc 1800 nc 11 nc 110 nc
pﬁe;éi’;‘)ggggﬁilgrz; . 490 ne 4900 ne 29 ne 290 ne
2.4~ Dichtorophenoxy= 690 ne 7700 ne 37 ne 360 ne
1,2—Dichloropropane 0.34 cax 0.74 cax 0.099 cax 0.16 cax
1,3—Dichloropropene 0.78 ca 1.8 ca 0.48 ca 0.4 ca
2,3—Dichloropropanol 180 nc 1800 nc 11 nc 110 nc
Dichlorvos 1.7 cax 5.9 cax 0.023 cax 0.23 cax*
Dicofol 1.1 ca 3.9 ca 0.015 ca 0.15 ca
Dicyclopentadiene 0.54 nc 1.8 nc 0.21 nc 0.42 nc
Dieldrin 0.03 ca 0.11 ca 0.00042 ca 0.0042 ca
Dﬁ;ﬁg&iﬁ;’l glycol, 610 ne 6200 ne 21 ne 360 ne
gﬁgﬁgﬁfylglgtﬁr’ 3700 nc 37000 nc 3.1 ne 2200 ne
Diethylformamide 240 nc 2500 nc 15 nc 150 nc
Di(2—ethylhexyl)adipate 410 ca 1400 ca 5.6 ca 56 ca
Diethyl phthalate 49000 nc 100000 max 2900 nc 29000 nc
Diethylstilbestrol 0.0001 ca 0.00037 ca 0.0000014 ca 0.000014 ca
Difenzoquat 4900 nc 49000 nc 290 nc 2900 nc
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Diflubenzuron 1200 nc 12000 nc 73 nc 730 nc
1,1—Difluoroethane - - 42000 nc 69000 nc
Diisononyl phthalate 1200 nc 12000 nc 73 nc 730 nc
med?yﬁl;%%rs%%yolnate 4900 nc 49000 nc 290 ne 2900 ne
Dimethipin 1200 nc 12000 nc 73 nc 730 nc
Dimethoate 12 nc 120 nc 0.73 nc 7.3 nc
3,3'=Dimethoxybenzidine 35 ca 120 ca 0.48 ca 4.8 ca
Dimethylamine 0.067 nc 0.25 nc 0.021 nc 0.035 nc
N—N-Dimethylaniline 120 nc 1200 nc 7.3 nc 73 nc
2,4—Dimethylaniline 0.65 ca 2.3 ca 0.009 ca 0.09 ca
B ey anne 0.84 ca 3 ca 0012  ca 0.12 ca
3,3'=Dimethylbenzidine 0.053 ca 0.19 ca 0.00073 ca 0.0073 ca
N,N—Dimethylformamide 6100 nc 62000 nc 31 nc 3600 nc
Dimethylphenethylamine 61 nc 620 nc 3.7 nc 36 nc
2,4—Dimethylphenol 1200 nc 12000 nc 73 nc 730 nc
2,6 —Dimethylphenol 37 nc 370 nc 2.2 nc 22 nc
3,4—Dimethylphenol 61 nc 620 nc 3.7 nc 36 nc
Dimethyl phthalate 100000 max 100000 max 37000 nc 360000 nc
Dimethyl terephthalate 6100 nc 62000 nc 370 nc 3600 nc
Cd;ﬁghzilyitlr%;;;l 120 ne 1200 ne 7.3 ne 73 ne
1,2—Dinitrobenzene 6.1 nc 62 nc 0.37 nc 3.6 nc
1,3—Dinitrobenzene 6.1 nc 62 nc 0.37 nc 3.6 nc
1,4—Dinitrobenzene 6.1 nc 62 nc 0.37 nc 3.6 nc
2,4—Dinitrophenol 120 nc 1200 nc 7.3 nc 73 nc
Dinitrotoluene mixture 0.72 ca 2.5 ca 0.0099 ca 0.099 ca
2,4—Dinitrotoluene 120 nc 1200 nc 7.3 nc 73 nc
2,6 —Dinitrotoluene 61 nc 620 nc 3.7 nc 36 nc
Dinoseb 61 nc 620 nc 3.7 nc 36 nc
di—n—Octyl phthalate 2400 nc 25000 nc 150 nc 1500 nc
1,4—Dioxane 44 ca 160 ca 0.61 ca 6.1 ca
Dioxin 0.0000039 ca 0.000016 ca 0.000000045 ca 0.0000045 ca
Diphenamid 1800 nc 18000 nc 110 nc 1100 nc
Diphenylamine 1500 nc 15000 nc 91 nc 910 nc
N.N-=Diphenyl = 18 ne 180 ne 1.1 ne 11 ne

1,4 benzenediamine
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Dinoseb 61 nc 620 nc 3.7 nc 36 nc
di—n—Octyl phthalate 2400 nc 25000 nc 150 nc 1500 nc
1,4—Dioxane 44 ca 160 ca 0.61 ca 6.1 ca
Dioxin 0.0000039 ca 0.000016 ca 0.000000045 ca 0.0000045 ca
Diphenamid 1800 nc 18000 nc 110 nc 1100 nc
Diphenylamine 1500 nc 15000 nc 91 nc 910 nc
NN Diphenvi 1,4 18 ne 180 ne 1.1 ne 11 ne
1,2—Diphenylhydrazine 0.61 ca 2.2 ca 0.0087 ca 0.084 ca
Diphenyl sulfone 180 nc 1800 nc 11 nc 110 nc
Diquat 130 nc 1400 nc 8 nc 80 nc
Direct black 38 0.057 ca 0.2 ca 0.00078 ca 0.0078 ca
Direct blue 6 0.06 ca 0.21 ca 0.00083 ca 0.0083 ca
Direct brown 95 0.052 ca 0.19 ca 0.00072 ca 0.0072 ca
Disulfoton 2.4 nc 25 nc 0.15 nc 1.5 nc
1,4—Dithiane 610 nc 6200 nc 37 nc 360 nc
Diuron 120 nc 1200 nc 7.3 nc 73 nc
Dodine 240 nc 2500 nc 15 nc 150 nc
Dysprosium 16000 nc 100000 max - 7300 nc
Endosulfan 370 nc 3700 nc 22 nc 220 nc
Endothall 1200 nc 12000 nc 73 nc 730 nc
Endrin 18 nc 180 nc 1.1 nc 11 nc
Epichlorohydrin 7.6 nc 26 nc 1 nc 2 nc
1,2—Epoxybutane 350 nc 3500 nc 21 nc 210 nc
dipropysl&l%fgrlbamate 1500 nc 15000 ne 91 ne 910 ne
Ethephon 310 nc 3100 nc 18 nc 180 nc
Ethion 31 nc 310 nc 1.8 nc 18 nc
2—Ethoxyethanol 24000 nc 100000 max 210 nc 15000 nc
2—Ethoxyethanol acetate 18000 nc 100000 max 1100 nc 11000 nc
Ethyl acetate 19000 nc 37000 sat 3300 nc 5500 nc
Ethyl acrylate 0.21 ca 0.45 ca 0.14 ca 0.23 ca
Ethylbenzene 8.9 ca 20 ca 1.7 ca 2.9 ca
Ethyl chloride 3 ca 6.5 ca 2.3 ca 4.6 ca
Ethylene cyanohydrin 18000 nc 100000 max 1100 nc 11000 nc
Ethylene diamine 1200 nc 12000 nc 73 nc 730 nc
Ethylene glycol 100000 max 100000 max 7300 nc 73000 nc
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ighgégﬂfylglggg; 31000 nc 100000  max 14000  nc 18000  nc
Ethylene oxide 0.14 ca 0.34 ca 0.019 ca 0.024 ca
Ethylene thiourea 4.4 cakk 16 cakk 0.061 cax* 0.61 cax*
Ethyl ether 1800 sat 1800 sat 730 nc 1200 nc
Ethyl methacrylate 140 sat 140 sat 330 nc 550 nc
e e 0.61 ne 6.2 ne 0037 nc 0.36 ne
Ethylphthalyl ethyl glycolate 100000 max 100000 max 11000 nc 110000 nc
Fenamiphos 15 nc 150 nc 0.91 nc 9.1 nc
Fluometuron 790 nc 8000 nc 47 nc 470 nc
Flouride 3700 nc 37000 nc - 2200 nc
Fluoridone 4900 nc 49000 nc 290 nc 2900 nc
Flurprimidol 1200 nc 12000 nc 73 nc 730 nc
Flutolanil 3700 nc 37000 nc 220 nc 2200 nc
Fluvalinate 610 nc 6200 nc 37 nc 360 nc
Folpet 140 cax 490 ca 1.9 ca 19 ca
Fomesafen 2.6 ca 9.1 ca 0.035 ca 0.35 ca
Fonofos 120 nc 1200 nc 7.3 nc 73 nc
Formaldehyde 9200 nc 100000 nc 0.15 ca 5500 nc
Formic Acid 100000 max 100000 max 7300 nc 73000 nc
Fosetyl—al 100000 max 100000 max 11000 nc 110000 nc
Freon 113 5600 sat 5600 sat 31000 nc 59000 nc
Furan 2.5 nc 8.5 nc 3.7 nc 6.1 nc
Furazolidone 0.13 ca 0.45 ca 0.0018 ca 0.018 ca
Furfural 180 nc 1800 nc 52 nc 110 nc
Furium 0.0097 ca 0.034 ca 0.00013 ca 0.0013 ca
Furmecyclox 16 ca 57 ca 0.22 ca 2.2 ca
Glufosinate —ammonium 24 nc 250 nc 1.5 nc 15 nc
Glycidaldehyde 24 nc 250 nc 1 nc 15 nc
Glyphosate 6100 nc 62000 nc 370 nc 3600 nc
Haloxyfop—methyl 3.1 nc 31 nc 0.18 nc 1.8 nc
Heptachlor 0.11 ca 0.38 ca 0.0015 ca 0.015 ca
Heptachlor epoxide 0.053 cax 0.19 cax* 0.00074 cax 0.0074 cax
Hexabromobenzene 120 nc 1200 nc 7.3 nc 73 nc
Hexachlorobenzene 0.3 ca 1.1 ca 0.0011 ca 0.011 ca
Hexachlorobutadiene 6.2 cakk 22 cakk 0.086 cax 0.86 cax
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HCH (alpha) 0.09 ca 0.36 ca 0.0011 ca 0.011 ca
HCH (beta) 0.32 ca 1.3 ca 0.0037 ca 0.037 ca
HCH (gamma) Lindane 0.44 cax 1.7 ca 0.0052 ca 0.052 ca
HCH—technical 0.32 ca 1.3 ca 0.0038 ca 0.037 ca
Hexachlorocyclopentadiene 370 nc 3700 nc 0.21 nc 220 nc
Hexachloroethane 35 cakk 120 cakk 0.48 cax* 4.8 cax*
Hexachlorophene 18 nc 180 nc 1.1 nc 11 nc
HexahydroZ1,3.5-trinitro=1, = 4 car 16 ca 0061  ca 061 ca
, o—triazine
1’6_%;(0@‘5;2;2?“6_ 0.17 ne 1.8 ne 0.01 ne 0.1 ne
n—Hexane 110 sat 110 sat 210 nc 350 nc
Hexazinone 2000 nc 20000 nc 120 nc 1200 nc
Hydrazine, hydrazine sulfate 0.16 ca 0.57 ca 0.00039 ca 0.022 ca
Hydrazine, monomethyl 0.16 ca 0.57 ca 0.0004 ca 0.022 ca
Hydrazine, dimethyl 0.16 ca 0.57 ca 0.0004 ca 0.022 ca
Hydrogen chloride - - 21 nc -
Hydrogen cyanide 11 nc 35 nc 3.1 nc 6.2 nc
Hydrogen sulfide - - 1 nc 110 nc
p—Hydroquinone 2400 nc 25000 nc 150 nc 1500 nc
Imazalil 790 nc 8000 nc 47 nc 470 nc
Imazaquin 15000 nc 100000 max 910 nc 9100 nc
Iprodione 2400 nc 25000 nc 150 nc 1500 nc
Iron 23000 nc 100000 max 910 nc 9100 nc
Isobutanol 13000 nc 40000 sat 1100 nc 1800 nc
Isophorone 510 cax 1800 cax 7.1 ca 71 ca
Isopropalin 920 nc 9200 nc 55 nc 550 nc
Isopropyl methyl= 6100 nc 62000 nc 400 ne 3600 ne
phosphonic acid
Isoxaben 3100 nc 31000 nc 180 nc 1800 nc
Kepone 0.061 ca 0.22 ca 0.00084 ca 0.0084 ca
Lactofen 120 nc 1200 nc 7.3 nc 73 nc
Linuron 120 nc 1200 nc 7.3 nc 73 nc
Londax 12000 nc 100000 max 730 nc 7300 nc
Malathion 1200 nc 12000 nc 73 nc 730 nc
Maleic anhydride 6100 nc 62000 nc 370 nc 3600 nc
Maleic hydrazide 1700 nc 2400 sat 1800 nc 3000 nc
Malononitrile 1.2 nc 12 nc 0.073 nc 0.73 nc
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Mancozeb 1800 nc 18000 nc 110 nc 1100 nc
Maneb 8.1 cax 29 ca 0.11 ca 1.1 ca
Mephosfolan 5.5 nc 55 nc 0.33 nc 3.3 nc
Mepiquat chloride 1800 nc 18000 nc 110 nc 1100 nc
2—Mercaptobenzothiazole 17 ca 59 ca 0.23 ca 2.3 ca
Merphos 1.8 nc 18 nc 0.11 nc 1.1 nc
Merphos oxide 1.8 nc 18 nc 0.11 nc 1.1 nc
Metalaxyl 3700 nc 37000 nc 220 nc 2200 nc
Methacrylonitrile 2.1 nc 8.4 nc 0.73 nc 1 nc
Methamidophos 3.1 nc 31 nc 0.18 nc 1.8 nc
Methanol 31000 nc 100000 max 1800 nc 18000 nc
Methidathion 61 nc 620 nc 3.7 nc 36 nc
Methomyl 44 nc 150 nc 91 nc 150 nc
Methoxychlor 310 nc 3100 nc 18 nc 180 nc
2—Methoxyethanol 61 nc 620 nc 21 nc 36 nc
2—Methoxyethanol acetate 120 nc 1200 nc 7.3 nc 73 nc
2—Methoxy—>5—nitroaniline 11 ca 37 ca 0.15 ca 1.5 ca
Methyl acetate 22000 nc 92000 nc 3700 nc 6100 nc
Methyl acrylate 70 nc 230 nc 110 nc 180 nc
2—Methylaniline 2 ca 7.2 ca 0.028 ca 0.28 ca
2—Methylaniline hydrochloride 2.7 ca 9.6 ca 0.037 ca 0.37 ca
chlor(?p_hl;/[neotgfl;;:tti_c acid 31 ne 310 ne 1.8 ne 18 ne
chloriph(eznoxe)thgultyfic acid 610 ne 6200 ne 37 ne 360 ne
chlorof)he(rfoxl}\f/[)etélr}gpiénic acid 61 ne 620 ne 3.7 ne 36 ne
chloriph(eznoxe)ﬂ;)yrlopil(ﬁic acid 61 ne 620 ne 3.7 ne 36 ne
Methylcyclohexane 2600 nc 8700 nc 3100 nc 5200 nc
4,4'=Methylenebisbenzeneamine 1.9 ca 6.9 ca 0.027 ca 0.27 ca
447 Methlene bis (2= 37 cas 13 car 0052  cax 052  cax
44 Methylene bis(NN'= 11 ca 37 ca 0.15 ca 1.5 ca
Methylene bromide 67 nc 230 nc 37 nc 61 nc
Methylene chloride 9.1 ca 21 ca 4.1 ca 4.3 ca
44"~ Methylene diphenyl= 10 ne 100 ne 0.62 ne 6.2 ne

diisocyanate
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PRELIMINARY REMEDIAL GOALS (PRGs)
"Direct Contact Exposure Pathways

ftems Residential Soil Industrial Soil Ambient Air Tap Water

(mg kg™") (mg ke ') (ug/m” 3) (ug/D)
Methyl ethyl ketone 7300 nc 27000 nc 1000 nc 1900 nc
Methyl isobutyl ketone 790 nc 2800 nc 83 nc 160 nc
Methyl Mercaptan 35 nc 350 nc 2.1 nc 21 nc
Methyl methacrylate 2200 nc 2700 sat 730 nc 1400 nc
2—Methyl—5—nitroaniline 15 ca 52 ca 0.2 ca 2 ca

Methyl parathion 15 nc 150 nc 0.91 nc 9.1 nc

2—Methylphenol 3100 nc 31000 nc 180 nc 1800 nc

3—Methylphenol 3100 nc 31000 nc 180 nc 1800 nc
4—Methylphenol 310 nc 3100 nc 18 nc 180 nc
Methyl phosphonic acid 1200 nc 12000 nc 73 nc 730 nc
Methyl styrene (mixture) 130 nc 540 nc 42 nc 60 nc
Methyl styrene (alpha) 680 sat 680 sat 260 nc 430 nc
N ettt 62 ca 160 ca 19 ca 13 ca
"CAL—Modified PRG" 17 ca 36 ca 3.7 ca 6.2 ca

Metolaclor (Dual) 9200 nc 92000 nc 550 nc 5500 nc

Metribuzin 1500 nc 15000 nc 91 nc 910 nc

Mirex 0.27 cax 0.96 ca 0.0037 ca 0.037 ca
Molinate 120 nc 1200 nc 7.3 nc 73 nc
Molybdenum 390 nc 5100 nc - 180 nc
Monochloramine 6100 nc 62000 nc 370 nc 3600 nc
Naled 120 nc 1200 nc 7.3 nc 73 nc
Napropamide 6100 nc 62000 nc 370 nc 3600 nc
Nickel (soluble salts) 1600 nc 20000 nc - 730 nc
Nickel refinery dust - - 0.008 ca -

Nickel subsulfide - 11000 ca 0.004 ca -
Nitrate+++ - - - 10000 nc
Nitrite+++ - - - 1000 nc

2—Nitroaniline 1.7 nc 18 nc 0.1 nc 1 nc
Nitrobenzene 20 nc 100 nc 2.1 nc 3.4 nc
Nitrofurantoin 4300 nc 43000 nc 260 nc 2600 nc
Nitrofurazone 0.32 ca 1.1 ca 0.0045 ca 0.045 ca
Nitroglycerin 35 ca 120 ca 0.48 ca 4.8 ca
Nitroguanidine 6100 nc 62000 nc 370 nc 3600 nc
2—Nitropropane - - 0.00072 ca 0.0012 ca
N—Nitrosodi—n—butylamine 0.024 ca 0.058 ca 0.0012 ca 0.002 ca
N—Nitrosodiethanolamine 0.17 ca 0.62 ca 0.0024 ca 0.024 ca
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PRELIMINARY REMEDIAL GOALS (PRGs)

"Direct Contact Exposure Pathways

{tems Residential Soil Industrial Soil Ambient Air Tap Water
(mg kg™") (mg ke ') (ug/m”3) (ug/D)
N-—Nitrosodiethylamine 0.0032 ca 0.011 ca 0.000045 ca 0.00045 ca
N—Nitrosodimethylamine 0.0095 ca 0.034 ca 0.00014 ca 0.0013 ca
N-—Nitrosodiphenylamine 99 ca 350 ca 1.4 ca 14 ca
N_gi;;(ﬁgm‘ﬁ;“_ 0.069  ca 0.25 ca  0.00096 ca  0.0096  ca
ri;glféffyﬂ;gl;e 0.022  ca 0078  ca  0.00031 ca  0.0031  ca
N—Nitrosopyrrolidine 0.23 ca 0.82 ca 0.0031 ca 0.032 ca
m—Nitrotoluene 370 nc 1000 sat 37 nc 61 nc
o—Nitrotoluene 370 nc 1000 sat 37 nc 61 nc
p—Nitrotoluene 370 nc 1000 sat 37 nc 61 nc
Norflurazon 2400 nc 25000 nc 150 nc 1500 nc
Octabromodiphenyl ether 180 nc 1800 nc 11 nc 110 nc
Octahydro~1357—tetranitro= 5, nc 31000 nc 180 ne 1800 ne
1357 —tetrazocine
Octamethylpyrophosphoramide 120 nc 1200 nc 7.3 nc 73 nc
Oryzalin 3100 nc 31000 nc 180 nc 1800 nc
Oxadiazon 310 nc 3100 nc 18 nc 180 ca
Oxamyl 1500 nc 15000 nc 91 nc 910 nc
Oxyfluorfen 180 nc 1800 nc 11 nc 110 nc
Paclobutrazol 790 nc 8000 nc 47 nc 470 nc
Paraquat 270 nc 2800 nc 16 nc 160 nc
Parathion 370 nc 3700 nc 22 nc 220 nc
Pebulate 3100 nc 31000 nc 180 nc 1800 nc
Pendimethalin 2400 nc 25000 nc 150 nc 1500 nc
Pentabromo—6-chloro 21 ca 75 ca 0.29 ca 2.9 ca
cyclohexane
Pentabromodiphenyl ether 120 nc 1200 nc 7.3 nc 73 nc
Pentachlorobenzene 49 nc 490 nc 2.9 nc 29 nc
Pentachloronitrobenzene 1.9 cax 6.6 ca 0.026 ca 0.26 ca
Pentachlorophenol 3 ca 9 ca 0.056 ca 0.56 ca
Perchlorate 7.8 ca/nc 100 ca/nc - 3.6 ca/nc
Permethrin 3100 nc 31000 nc 180 nc 1800 nc
Phenmedipham 15000 nc 100000 max 910 nc 9100 nc
Phenol 37000 nc 100000 max 2200 nc 22000 nc
Phenothiazine 120 nc 1200 nc nc nc
m—Phenylenediamine cax ca ca ca
p—Phenylenediamine nc nc nc nc
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PRELIMINARY REMEDIAL GOALS (PRGs)
"Direct Contact Exposure Pathways

{tems Residential Soil Industrial Soil Ambient Air Tap Water

(mg kg™ ') (mg ke ') (ug/m”3) (ug/D)
Phenylmercuric acetate nc nc nc nc
2—Phenylphenol ca ca ca ca
Phorate nc nc nc nc
Phosmet nc nc nc nc
Phosphine nc nc nc nc
Phosphoric acid nc nc nc nc
Phosphorus (white) nc nc nc nc
p—Phthalic acid nc max nc nc
Phthalic anhydride nc nc nc nc
Picloram nc nc nc nc
Pirimiphos—methyl nc nc nc nc
Polybrominated biphenyls nc nc nc nc
Polychlorinated biphenyls nc nc nc nc
Aroclor 1016 ca ca ca ca
Aroclor 1221 nc nc nc nc
Aroclor 1232 nc nc nc nc
Aroclor 1242 ca ca ca ca
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SOIL SCREENING LEVELS “Migration to Ground Water”

. DAF 2 DAF 1 . DAF 2 DAF 1
items (mg kg™ (mg kg™!) items (mg ke™')  (mg kg™!)
Acephate - Benomyl
Acetaldehyde - Bentazone -
Acetochlor - Benzaldehyde -
Acetone 16 0.8 Benzene 0.03 0.002
Acetone cyanohydrin - Benzidine
Acetonitrile - Benzoicacid 400 20
Acrolein - Benzotrichloride
Acrylamide - Benzyl alcohol
Acrylicacid - Benzyl chloride
Acrylonitrile - Biphenthrin
Alachlor - 1,1—Biphenyl
Alar - Bis(2—chloroethyl)ether 0.0004 0.000002
Aldicarb Bios(2—chloroisopropyl)ether
Aldicarb sulfone Bis(chloromethyl)ether
Aldrin 05 002 methylethyl ether
Allyl Bis(2—eth(3gl}1ael_>1<g§)phthalate
Allyl alcohol Bisphenol A
Allyl chloride Boron trifluoride
Ametryn Bromate
m—Aminophenol Bromobenzene
4—Aminopyridine Bromodichloromethane 0.6 0.03
Amitraz Bromoform 0.8 0.04
Aniline Bromomethane 0.02 0.01
Antimony pentoxide Bromophos
Antimony potassium tartrate Bromoxynil
Antimony tetroxide Bromoxynil octanoate
Antimony trioxide 1,3—Butadiene
Apollo 1—Butanol 17 0.9
Aramite Butylate
Asulam n—Butylbenzene
Atrazine sec—Butylbenzene
Avermectin Bl tert—Butylbenzene
Azobenzene Butyl benzyl phthalate 930 810
Bayleton Butylphthalyl butylglycolate
Baythroid n—Butylbenzene
Benefin sec—Butylbenzene
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SOIL SCREENING LEVELS “Migration to Ground Water”

items DAF ?1 DAF 711 items DAF 721 DAF 711
(mg kg™) (mg kg™") (mg kg™ ) (mg k™)
tert—Butylbenzene 4= Chloﬁ;&ic_hr?oitig?anﬂine
Butyl benzyl phthalate 930 810 beta—Chloronaphthalene
Butylphthalyl butylglycolate o—Chloronitrobenzene
Cacodylic acid p—Chloronitrobenzene
Caprolactam 2—Chlorophenol 4 0.2
Captafol 2—Chloropropane
Captan Chlorothalonil
Carbaryl o—Chlorotoluene
Carbazole 0.6 0.03 Chlorpropham
Carbofuran Chlorpyrifos
Carbon disulfide 32 2 Chlorpyrifos—methyl
Carbon tetrachloride 0.07 0.003 Chlorsulfuron
Carbosulfan Chlorthiophos
Carboxin Crotonaldehyde
Chloramben Cumene
Chloranil Cyanazine
Chlordane 10 0.5 Cyanide (free)
Chlorimuron—ethyl Cyanide (hydrogen)
Chlorine Cyanogen
Chlorine dioxide Cyanogen bromide
Chloroacetic acid Cyanogen chloride
2—Chloroacetophenone Cyclohexane
4—Chloroaniline 0.7 0.03 Cyclohexanone
Chlorobenzene 1 0.07 Cyclohexylamine
Chlorobenzilate Cyhalothrin/Karate
p—Chlorobenzoic acid Cypermethrin
4—Chlorobenzotrifluoride Cyromazine
2—Chloro—1,3—butadiene Dacthal
1—Chlorobutane Dalapon
1—Chloro—1,1—difluoroethane Danitol
Chlorodifluoromethane DDD 16 0.8
Chloroethane DDE 54
Chloroform 0.6 0.03 DDT 32

Chloroform CAL-
Modified PRG"

Chloromethane

4—Chloro—2—methylaniline

Decabromodiphenyl ether

Demeton

Diallate
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SOIL SCREENING LEVELS “Migration to Ground Water”

items DAF ?1 DAF 711 items DAF 721 DAF 711
(mg kg™°)  (mg kg ) (mg kg™*) (mg kg )
Diazinon monomethyl cther
Dibenzofuran Diethylformamide
1,4—Dibromobenzene Di(2—ethylhexyl)adipate
Dibromochloromethane 0.4 0.02 Diethyl phthalate
1,2—Dibromo—3—chloropropane Diethylstilbestrol
"CAL—Modified PRG" Difenzoquat
1,2—Dibromoethane Diflubenzuron
Dibutyl phthalate 2300 270 1,1—Difluoroethane
Dicamba Diisononyl phthalate
1,2—Dichlorobenzene 17 0.9 metgy‘}i%%g%%yolnate
1,3—Dichlorobenzene Dimethipin
1,4—Dichlorobenzene 2 0.1 Dimethoate
3,3—Dichlorobenzidine 0.007 0.0003 3,3'=Dimethoxybenzidine
4,4'—Dichlorobenzophenone Dimethylamine
1,4—Dichloro—2—butene N—N-Dimethylaniline
Dichlorodifluoromethane 2,4—Dimethylaniline
1,1-Dichloroethane 23 1 2’4£%£i$£?§éﬁne
"CAL—Modified PRG" 3,3'=Dimethylbenzidine
1,2—Dichloroethane 0.02 0.001 N,N—Dimethylformamide
1,1—Dichloroethylene 0.06 0.003 Dimethylphenethylamine
1,2—Dichloroethylene (cis) 0.4 0.02 2,4—Dimethylphenol 9 0.4
1,2—Dichloroethylene(trans) 0.7 0.03 2,6—Dimethylphenol
2,4—Dichlorophenol 1 0.05 3,4—Dimethylphenol
4—(2,4—13;§?C10erC1)iI&enoxy)bu Dimethyl phthalate
2,4—Dichloerphenoxyacetic Dimethyl terephthalate
cid
1,2-Dichloropropane 0.03 0.001 4’6_Di“itr§1:e o pyelohexyl
1,3—Dichloropropene 0.004 0.0002 1,2—Dinitrobenzene
2,3—Dichloropropanol 1,3—Dinitrobenzene
Dichlorvos 1,4—Dinitrobenzene
Dicofol 2,4—Dinitrophenol 0.3 0.01
Dicyclopentadiene Dinitrotoluene mixture 0.0008 0.00004
Dieldrin 0.004 0.0002 2,4—Dinitrotoluene 0.0008 0.00004
Diethylene glycol, 2,6 Dinitrotoluene 0.0007  0.00003

monobutyl ether
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SOIL SCREENING LEVELS “Migration to Ground Water”
. DAF 2 DAF 1 . DAF 2 DAF 1
items (mg kg™ (mg kg™!) items (mg ke™')  (mg kg™!)
Dinoseb monobuty! sther
di—n—Octyl phthalate 10000 10000 Ethylene oxide
1,4—Dioxane Ethylene thiourea
Dioxin Ethyl ether
Diphenamid Ethyl methacrylate
e oty
Lf’ﬁe;lz)éi};‘zfi‘gjn_ine Ethylphthalyl ethyl glycolate
1,2—Diphenylhydrazine Fenamiphos
Diphenyl sulfone Fluometuron
Diquat Flouride
Direct black 38 Fluoridone
Direct blue 6 Flurprimidol
Direct brown 95 Flutolanil
Disulfoton Fluvalinate
1,4—Dithiane Folpet
Diuron Fomesafen
Dodine Fonofos
Dysprosium Formaldehyde
Endosulfan 18 0.9 Formic Acid
Endothall Fosetyl—al
Endrin 1 0.05 Freon 113
Epichlorohydrin Furan
1,2—Epoxybutane Furazolidone
S—Ethyl dipropylthiocarbamate Furfural
Ethephon Furium
Ethion Furmecyclox
2—Ethoxyethanol Glufosinate —ammonium
2—Ethoxyethanol acetate Glycidaldehyde
Ethyl acetate Glyphosate
Ethyl acrylate Haloxyfop—methyl
Ethylbenzene 13 0.7 Heptachlor 23 1
Ethyl chloride Heptachlor epoxide 0.7 0.03
Ethylene cyanohydrin Hexabromobenzene
Ethylene diamine Hexachlorobenzene 0.1
0.1

Ethylene glycol

Hexachlorobutadiene

189



w3-2-23. W5 A EUolFe] oglEd AHYE - dwrFstEd

SOIL SCREENING LEVELS “Migration to Ground Water”

DAF 2 DAF 1

. DAF 2 DAF 1 .
items (mg kg™  (mg k™) tems (mg ke (mg k™)
HCH (alpha) 0.0005 0.00003 Maleic anhydride
HCH (beta) 0.003 0.0001 Maleic hydrazide
HCH (gamma) Lindane 0.009 0.0005 Malononitrile
HCH—technical 0.003 0.0001 Mancozeb
Hexachlorocyclopentadiene 400 20 Maneb
0.5 0.02 Mephosfolan

Hexachloroethane
Hexachlorophene Mepiquat chloride

Hexahydro—1,3,5—trinitro— 2—Mercaptobenzothiazole
1,3, S5—triazine
16— Merphos

Hexamethylene diisocyanate
Merphos oxide

n—Hexane
Hexazinone Metalaxyl
Hydrazine, hydrazine sulfate Methacrylonitrile
Hydrazine, monomethyl Methamidophos
Hydrazine, dimethyl Methanol
Hydrogen chloride Methidathion
Hydrogen cyanide Methomyl
Hydrogen sulfide Methoxychlor
2—Methoxyethanol 160 8

p—Hydroquinone
2—Methoxyethanol acetate

Imazalil
Imazaquin 2—Methoxy—5—nitroaniline
Iprodione Methyl acetate
Iron Methyl acrylate
Isobutanol 2—Methylaniline
Isophorone 0.5 0.03 2—Methylaniline hydrochloride
Isopropalin 2—Methyl—4.— .
chlorophenoxyacetic acid
Isopropyl methyl— 4—(2—Methyl—4—
phosphonic acid chlorophenoxy) butyric acid
Isoxaben 2—(2—Methy1—.4—. )
chlorophenoxy) propionic acid
Kepone 2—(2—Methy1—.1,4.— )
chlorophenoxy) propionic acid
Lactofen Methylcyclohexane
Linuron 4,4'=Methylenebisbenzeneamine
Londax bi(2—chiorsniline)
Malathion bis (I%TZI%T' —%izzﬁif?)eaniline
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SOIL SCREENING LEVELS “Migration to Ground Water”

items DAF ?1 DAF 711 items DAF 721 DAF 711
(mg kg") (mg kg ) (mg kg ) (mg kg )
Methylene bromide Nitroglycerin
Methylene chloride 0.02 0.001 Nitroguanidine
4,4'—M§§i1}53élce;aen§ti§henyl— 2—Nitropropane
Methyl ethyl ketone N—Nitrosodi—n—butylamine
Methyl isobutyl ketone N—Nitrosodiethanolamine
Methyl Mercaptan N—Nitrosodiethylamine
Methyl methacrylate N—Nitrosodimethylamine
2—Methyl—5—nitroaniline N-—Nitrosodiphenylamine 1 0.06

N-—Nitroso di—

. 0.00005 0.000002
n—propylamine

Methyl parathion

9—Methylphenol 15 0.8 ri;gf;ffyol;ﬂ;e
3—Methylphenol N—Nitrosopyrrolidine
4—Methylphenol m—Nitrotoluene
Methyl phosphonic acid o—Nitrotoluene
Methyl styrene (mixture) p—Nitrotoluene
Methyl styrene (alpha) Norflurazon
Methyl (tl\?[{f%lggll ether Octabromodiphenyl ether
Metolaclor (Dual) Octamethylpyrophosphoramide
Metribuzin Oryzalin
Mirex Oxadiazon
Molinate Oxamyl
Molybdenum Oxyfluorfen
Monochloramine Paclobutrazol
Naled Paraquat
Napropamide Parathion
Nickel (soluble salts) 130 7 Pebulate
Nickel refinery dust Pendimethalin

Nickel subsulfide Pentabromo—6—chloro

cyclohexane
Nitrate+++ Pentabromodiphenyl ether
Nitrite+++ Pentachlorobenzene
2—Nitroaniline Pentachloronitrobenzene
Nitrobenzene 0.1 0.007 Pentachlorophenol 0.03 0.001
Nitrofurantoin Perchlorate
Nitrofurazone Permethrin
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SOIL SCREENING LEVELS “Migration to Ground Water”

items DAF ?1 DAF 711 items DAF 721 DAF 711
(mg kg") (mg kg ) (mg kg ) (mg kg )
Phenmedipham Phosphorus (white)
Phenol 100 5 p—Phthalic acid
Phenothiazine Phthalic anhydride
m—Phenylenediamine Picloram
p—Phenylenediamine Pirimiphos—methyl
Phenylmercuric acetate Polybrominated biphenyls
2—Phenylphenol Polychlorinated biphenyls
Phorate Aroclor 1016
Phosmet Aroclor 1221
Phosphine Aroclor 1232
Phosphoric acid Aroclor 1242

ca=Cancer PRG nc=Noncancer PRG ca* (where: nc < 100X ca)
ca**(where: nc < 10X ca) +++=Non—Standard Method Applied
sat=Soil Saturation max=Ceiling limit

DAF=Dilution Attenuation Factor CAS=Chemical Abstract Services

(AERIAN; A o] & =¥ EFH7|E 9 Sd7|E vkd S 9% A+, 2003, 45
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PRELIMINARY REMEDIAL GOALS (PRGs)
"Direct Contact Exposure Pathways

{tems Residential Soil Industrial Soil Ambient Air Tap Water
(mg kg™") (mg ke ') (ug/m” 3) (ug/D)
Acephate 56 cakk 200 cax 0.77 cax* 7.7 cax*
Alachlor 6 ca 21 ca 0.084 ca 0.84 ca
Aldicarb 61 nc 620 nc 3.7 nc 36 nc
Aldicarb sulfone 61 nc 620 nc 3.7 nc 36 nc
Aldrin 0.029 cax 0.1 ca 0.00039 ca 0.004 ca
Ametryn 550 nc 5500 nc 33 nc 330 nc
Amitraz 150 nc 1500 nc 9.1 nc 91 nc
Aramite 19 ca 69 ca 0.27 ca 2.7 ca
Asulam 3100 nc 31000 nc 180 nc 1800 nc
Atrazine 22 ca 7.8 ca 0.031 ca 0.3 ca
Avermectin Bl 24 nc 250 nc 1.5 nc 15 nc
Benomyl 3100 nc 31000 nc 180 nc 1800 nc
Bentazone 1800 nc 18000 nc 110 nc 1100 nc
Captafol 57 cax* 200 cax* 0.78 caks 7.8 cak
Captan 140 cax 490 ca 1.9 ca 19 ca
Carbaryl 6100 nc 62000 nc 400 nc 3600 nc
Carbazole 24 ca 86 ca 0.34 ca 3.4 ca
Carbofuran 310 nc 3100 nc 18 nc 180 nc
Carbosulfan 610 nc 6200 nc 37 nc 360 nc
Chloranil 1.2 ca 4.3 ca 0.017 ca 0.17 ca
Chlordane 1.6 cax 6.5 cax 0.019 cax* 0.19 cax*
Chlorimuron—ethyl 1200 nc 12000 nc 73 nc 730 nc
Chlorothalonil 44 cax 160 cax 0.61 cax 6.1 cax
Chlorpyrifos 180 nc 1800 nc 11 nc 110 nc
Chlorpyrifos—methyl 610 nc 6200 nc 37 nc 360 nc
Chlorsulfuron 3100 nc 31000 nc 180 nc 1800 nc
Chlorthiophos 49 nc 490 nc 2.9 nc 29 nc
Cypermethrin 610 nc 6200 nc 37 nc 360 nc
Dalapon 1800 nc 18000 nc 110 nc 1100 nc
Chlorothalonil 44 cax 160 cax 0.61 cax 6.1 cax
Chlorpyrifos 180 nc 1800 nc 11 nc 110 nc
Chlorpyrifos—methyl 610 nc 6200 nc 37 nc 360 nc
Chlorsulfuron 3100 nc 31000 nc 180 nc 1800 nc
Chlorthiophos 49 nc 490 nc 2.9 nc 29 nc
Chlorpyrifos—methyl 610 nc 6200 nc 37 nc 360 nc
Chlorsulfuron 3100 nc 31000 nc 180 nc 1800 nc
Chlorthiophos 49 nc 490 nc 2.9 nc 29 nc
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PRELIMINARY REMEDIAL GOALS (PRGs)
"Direct Contact Exposure Pathways

ftems Residential Soil Industrial Soil Ambient Air Tap Water
(mg kg™") (mg ke ') (ug/m” 3) (ug/D)

Cypermethrin 610 nc 6200 nc 37 nc 360 nc
Dalapon 1800 nc 18000 nc 110 nc 1100 nc
DDD 2.4 ca 10 ca 0.028 ca 0.28 ca
DDE 1.7 ca 7 ca 0.02 ca 0.2 ca
DDT 1.7 cax 7 cax 0.02 cax 0.2 cax
Demeton 2.4 nc 25 nc 0.15 nc 1.5 nc
Diallate 8 ca 28 ca 0.11 ca 1.1 ca
Diazinon 55 nc 550 nc 3.3 nc 33 nc
Dicamba 1800 nc 18000 nc 110 nc 1100 nc
Dichlorvos 1.7 cax 5.9 cax 0.023 cax 0.23 cax
Dicofol 1.1 ca 3.9 ca 0.015 ca 0.15 ca
Dieldrin 0.03 ca 0.11 ca 0.00042 ca 0.0042 ca
Diflubenzuron 1200 nc 12000 nc 73 nc 730 nc
Dimethoate 12 nc 120 nc 0.73 nc 7.3 nc
Dinoseb 61 nc 620 nc 3.7 nc 36 nc
Dioxin 0.0000039 ca 0.000016 ca 0.000000045 ca 0.0000045 ca
Diphenamid 1800 nc 18000 nc 110 nc 1100 nc
Diquat 130 nc 1400 nc 8 nc 80 nc
Disulfoton 2.4 nc 25 nc 0.15 nc 1.5 nc
Diuron 120 nc 1200 nc 7.3 nc 73 nc
Endosulfan 370 nc 3700 nc 22 nc 220 nc
Endothall 1200 nc 12000 nc 73 nc 730 nc
Endrin 18 nc 180 nc 1.1 nc 11 nc
Epichlorohydrin 7.6 nc 26 nc 1 nc 2 nc
Ethephon 310 nc 3100 nc 18 nc 180 nc
Ethion 31 nc 310 nc 1.8 nc 18 nc
Fluometuron 790 nc 8000 nc 47 nc 470 nc
Flutolanil 3700 nc 37000 nc 220 nc 2200 nc
Fluvalinate 610 nc 6200 nc 37 nc 360 nc
Folpet 140 cax 490 ca 1.9 ca 19 ca
Fonofos 120 nc 1200 nc 7.3 nc 73 nc
Fosetyl—al 100000 max 100000 max 11000 nc 110000 nc
Glufosinate —ammonium 24 nc 250 nc 1.5 nc 15 nc
Glyphosate 6100 nc 62000 nc 370 nc 3600 nc
Haloxyfop—methyl 3.1 nc 31 nc 0.18 nc 1.8 nc
Heptachlor 0.11 ca 0.38 ca 0.0015 ca 0.015 ca
Heptachlor epoxide 0.053 cax 0.19 cax 0.00074 cax 0.0074 cax
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PRELIMINARY REMEDIAL GOALS (PRGs)
"Direct Contact Exposure Pathways

{tems Residential Soil Industrial Soil Ambient Air Tap Water
(mg kg™") (mg ke ') (ug/m” 3) (ug/D)

HCH (alpha) 0.09 ca 0.36 ca 0.0011 ca 0.011 ca
HCH (beta) 0.32 ca 1.3 ca 0.0037 ca 0.037 ca
HCH (gamma) Lindane 0.44 cax 1.7 ca 0.0052 ca 0.052 ca
HCH—technical 0.32 ca 1.3 ca 0.0038 ca 0.037 ca
Imazalil 790 nc 8000 nc 47 nc 470 nc
Imazaquin 15000 nc 100000 max 910 nc 9100 nc
Iprodione 2400 nc 25000 nc 150 nc 1500 nc
Isoxaben 3100 nc 31000 nc 180 nc 1800 nc
Linuron 120 nc 1200 nc 7.3 nc 73 nc
Malathion 1200 nc 12000 nc 73 nc 730 nc
Mancozeb 1800 nc 18000 nc 110 nc 1100 nc
Maneb 8.1 cax 29 ca 0.11 ca 1.1 ca
Merphos 1.8 nc 18 nc 0.11 nc 1.1 nc
Merphos oxide 1.8 nc 18 nc 0.11 nc 1.1 nc
Metalaxyl 3700 nc 37000 nc 220 nc 2200 nc
Methamidophos 3.1 nc 31 nc 0.18 nc 1.8 nc
Methidathion 61 nc 620 nc 3.7 nc 36 nc
Methomyl 44 nc 150 nc 91 nc 150 nc
Methoxychlor 310 nc 3100 nc 18 nc 180 nc
Methyl parathion 15 nc 150 nc 0.91 nc 9.1 nc
Metolaclor (Dual) 9200 nc 92000 nc 550 nc 5500 nc
Metribuzin 1500 nc 15000 nc 91 nc 910 nc
Mirex 0.27 cax 0.96 ca 0.0037 ca 0.037 ca
Molinate 120 nc 1200 nc 7.3 nc 73 nc
Napropamide 6100 nc 62000 nc 370 nc 3600 nc
Oryzalin 3100 nc 31000 nc 180 nc 1800 nc
Oxadiazon 310 nc 3100 nc 18 nc 180 ca
Oxamyl 1500 nc 15000 nc 91 nc 910 nc
Oxyfluorfen 180 nc 1800 nc 11 nc 110 nc
Paraquat 270 nc 2800 nc 16 nc 160 nc
Parathion 370 nc 3700 nc 22 nc 220 nc
Pebulate 3100 nc 31000 nc 180 nc 1800 nc
Pendimethalin 2400 nc 25000 nc 150 nc 1500 nc
Permethrin 3100 nc 31000 nc 180 nc 1800 nc
Phorate 12 nc 120 nc 0.73 nc 7.3 nc
Phosmet 1200 nc 12000 nc 73 nc 730 nc
Picloram 4300 nc 43000 nc 260 nc 2600 nc
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E3-2-24. 9% Al EUolFe) SYEY BAVE} QYEF HEAFE — 5O

PRELIMINARY REMEDIAL GOALS (PRGs)
"Direct Contact Exposure Pathways

{tems Residential Soil Industrial Soil Ambient Air Tap Water
(mg kg™") (mg ke ') (ug/m” 3) (ug/D)

Pirimiphos—methyl 610 nc 6200 nc 37 nc 360 nc
Polybrominated biphenyls 0.055 cax* 0.19 cax 0.00076 cax 0.0076 cax
Polychlorinated biphenyls 0.22 ca 0.74 ca 0.0034 ca 0.034 ca
Aroclor 1016 3.9 nc 21 cakk 0.096 cax* 0.96 cax*
Aroclor 1221 0.22 ca 0.74 ca 0.0034 ca 0.034 ca
Aroclor 1232 0.22 ca 0.74 ca 0.0034 ca 0.034 ca
Aroclor 1242 0.22 ca 0.74 ca 0.0034 ca 0.034 ca
Aroclor 1248 0.22 ca 0.74 ca 0.0034 ca 0.034 ca
Aroclor 1254 0.22 cax 0.74 cax 0.0034 cax 0.034 cax
Aroclor 1260 0.22 ca 0.74 ca 0.0034 ca 0.034 ca
Polychlorinated terphenyls 0.11 ca 0.38 ca 0.0015 ca 0.015 ca
Prochloraz 3.2 ca 11 ca 0.045 ca 0.45 ca
Profluralin 370 nc 3700 nc 22 nc 220 nc
Prometon 920 nc 9200 nc 55 nc 550 nc
Prometryn 240 nc 2500 nc 15 nc 150 nc
Pronamide 4600 nc 46000 nc 270 nc 2700 nc
Propachlor 790 nc 8000 nc 47 nc 470 nc
Propanil 310 nc 3100 nc 18 nc 180 nc
Propargite 1200 nc 12000 nc 73 nc 730 nc
Propham 1200 nc 12000 nc 73 nc 730 nc
Propiconazole 790 nc 8000 nc 47 nc 470 nc
Quinalphos 31 nc 310 nc 1.8 nc 18 nc
Rotenone 240 nc 2500 nc 15 nc 150 nc
Sethoxydim 5500 nc 55000 nc 330 nc 3300 nc
Simazine 4.1 cax 14 ca 0.056 ca 0.56 ca
2,3,7,8—=TCDD (dioxin) 0.0000039 ca 0.000016 ca 0.000000045 ca 0.00000045 ca
Tebuthiuron 4300 nc 43000 nc 260 nc 2600 nc
Temephos 1200 nc 12000 nc 73 nc 730 nc
Terbacil 790 nc 8000 nc 47 nc 470 nc
Terbufos 1.5 nc 15 nc 0.091 nc 0.91 nc
Terbutryn 61 nc 620 nc 3.7 nc 36 nc
Tetrachlorovinphos 20 cax 72 ca 0.28 ca 2.8 ca
Thiobencarb 610 nc 6200 nc 37 nc 360 nc
Thiofanox 18 nc 180 nc 1.1 nc 11 nc
Thiram 310 nc 3100 nc 18 nc 180 nc
Toxaphene 0.44 ca 1.6 ca 0.006 ca 0.061 ca
Tralomethrin 460 nc 4600 nc 27 nc 270 nc
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E3-2-24. 9% Al EUolFe) SYEY BAVE} QYEF HEAFE — 5O

PRELIMINARY REMEDIAL GOALS (PRGs)
"Direct Contact Exposure Pathways

{tems Residential Soil Industrial Soil Ambient Air Tap Water
(mg kg™ ') (mg ke ') (ug/m”3) (ug/D)
Triallate 790 nc 8000 nc 47 nc 470 nc
Trifluralin 63 cax 220 cax* 0.87 cax 8.7 cax*
Vinclozolin 1500 nc 15000 nc 91 nc 910 nc
Zineb 3100 nc 31000 nc 180 nc 1800 nc
(82 4 0§ 820 B30 a e 2 B4/]% nras s A, 2003, HA5
#3-2-25. M5 A EU}Fe] 0AEYG Bl EY 0PEG AWFE - o)
SOIL SCREENING LEVELS “Migration to Ground Water”
items DAF ?1 DAF 711 items DAF 721 DAF 711
(mg kg") (mg kg ) (mg kg) (mg kg )
Acephate - Chlorsulfuron
Alachlor - Chlorthiophos
Aldicarb Cypermethrin
Aldicarb sulfone Dalapon
Aldrin 0.5 0.02 Chlorothalonil
Ametryn Chlorpyrifos
Amitraz Chlorpyrifos—methyl
Aramite Chlorsulfuron
Asulam Chlorthiophos
Atrazine Cypermethrin
Avermectin Bl Dalapon
Benomyl DDD 16 0.8
Bentazone - DDE 54
Captafol DDT 32
Captan Demeton
Carbaryl Diallate
Carbazole 0.6 0.03 Diazinon
Carbofuran Dicamba
Carbosulfan Dichlorvos
Chloranil Dicofol
Chlordane 10 0.5 Dieldrin 0.004 0.0002
Chlorimuron—ethyl Diflubenzuron
Chlorothalonil Dimethoate
Chlorpyrifos Dinoseb
Chlorpyrifos—methyl Dioxin
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¥3-2-25. V% AelEUbF) SYEF HHUANE - 5%

SOIL SCREENING LEVELS “Migration to Ground Water”

items DAF ?1 DAF 711 items DAF 721 DAF 711
(mg kg") (mg kg ) (mg kg ) (mg kg )
Diphenamid Methomyl
Diquat Methoxychlor 160 8
Disulfoton Methyl parathion
Diuron Metolaclor (Dual)
Endosulfan 18 0.9 Metribuzin
Endothall Mirex
Endrin 1.0 0.05 Molinate
Epichlorohydrin Napropamide
Ethephon Oryzalin
Ethion Oxadiazon
Fluometuron Oxamyl
Flutolanil Oxyfluorfen
Fluvalinate Paraquat
Folpet Parathion
Fonofos Pebulate
Fosetyl—al Pendimethalin
Glufosinate —ammonium Permethrin
Glyphosate Phorate
Haloxyfop—methyl Phosmet
Heptachlor 23 1.0 Picloram
Heptachlor epoxide 0.7 0.03 Pirimiphos—methyl
HCH (alpha) 0.0005 0.00003 Polybrominated biphenyls
HCH (beta) 0.003 0.0001 Polychlorinated biphenyls
HCH (gamma) Lindane 0.009 0.0005 Aroclor 1016
HCH—technical 0.003 0.0001 Aroclor 1221
Imazalil Aroclor 1232
Imazaquin Aroclor 1242
Iprodione Aroclor 1248
Isoxaben Aroclor 1254
Linuron Aroclor 1260
Malathion Polychlorinated terphenyls
Mancozeb Prochloraz
Maneb Profluralin
Merphos Prometon
Merphos oxide Prometryn
Metalaxyl Pronamide
Methamidophos Propachlor
Methidathion Propanil
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E3-2-25. V% A EYolEe] SPEG HEIFE —

o

SOIL SCREENING LEVELS “Migration to Ground Water”

items DAF ?1 DAF 711 items DAF 721 DAF 711
(mg kg") (mg kg ) (mg kg ) (mg kg )
Propargite Propiconazole
Propham
(1EHIA; EA o] & &5 ESA7Ie B 547 vt S 9g -+, 2003, 345
E3-2-26. V)% ALEolre] SYEY BU/FEN SYEY HENFE - FH
PRELIMINARY REMEDIAL GOALS (PRGs)
"Direct Contact Exposure Pathways
Items
Residential Soil Industrial Soil Ambient Air Tap Water
(mg kg™") (mg keg™") (ug/m” 3) (ug/D
Cyanide (free) 1200 nc 12000 nc - 730 nc
Cyanide (hydrogen) 11 nc 35 nc 3.1 nc 6.2 nc
Cyanogen 130 nc 430 nc 150 nc 240 nc
Flouride 3700 nc 37000 nc - 2200 nc
Iron 23000 nc 100000 max 910 nc 9100 nc
Molybdenum 390 nc 5100 nc - 180 nc
Nickel (soluble salts) 1600 nc 20000 nc - 730 nc
Nickel refinery dust - - 0.008 ca -
Nickel subsulfide - 11000 ca 0.004 ca -
Tin 47000 nc 100000 max - 22000 nc
Uranium 16 nc 200 nc - 7.3 nc
Vanadium and compounds 550 nc 7200 nc - 260 nc
Zinc 23000 nc 100000 max - 11000 nc
SOIL SCREENING LEVELS “Migration to Ground Water”
items DAF ?1 DAF 711 items DAF 721 DAF 711
(mg kg) (mg kg ) (mg kg ) (mg kg )
Cyanide (free) Nickel refinery dust
Cyanide (hydrogen) Nickel subsulfide
Cyanogen Tin
Flouride Uranium
Iron Vanadium and compounds 6000 300
Molybdenum Zinc 12000 620
Nickel (soluble salts) 130 7
(TEEIA; =4 o8 28 EFeq/]E % B4/]% ftag A% A, 2003, $35)
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. 9=

FoollA  AFEE ESA7|EL 19829 ICRCL  (Interdepartmental
Committee on the Redevelopment of Contaminated Land)©] w}# 3l f-25%=
(trigger concentrations)E& AlYHOo = stal Qoh. Folsks “SAV|E
(threshold trigger values)"¥} "tH& 7] (action trigger values)"So.& &%
of Atk FAVIEL 7IFolste] sholM= HAXRATE dastA] gon, t
A7IEL 7lE oY FReME EUxRAVF Z&EAdS yehdu(i

3—2-27).

ol RE X+ A 2/EE 7EHoz HU)HQ MAHl 87
= ot e A= A9 AR ko wE Aotk Alu7t AHE A9
of = FAI7F HA sk olghd A4 HedAder txd ¢ jlen A9
of /EdE & AUk FAVIE oY A EdEHo] o = vk o
71 ol AF Ho] Bas Y = JNEAg o] WA H ook gt

T2t ICRCLAIA AAsEaL e freles=ms WolA fAstae A= S8l
(risk) ] 7Fed& Hrtel=d 3o ETiEsite wdless AHEo ZAIfo=

Al Mz BEF7IEd A A A Erre uokd dEeEs 193 22
Aol A Adatdnt. 28]al 7]E9] ICRCL #F¢ls7]+S 4884 Xat
A sta, EYA 7] (SGV, Soil Guideline Values)o] §le L@EZo|
el = 24 Az mE fsid F7kE AAlste] L8 Frtete s
dAASAY (3£3-2-28). SGVi= Al st sdA<l flsid= 37re o,
= LAEAY] 7oA e Y Theds ddd o HE&dv (DEFRA,
2002). 124+ SGV= magic numberZ} oby 7] wiiEol L @d&Ho] SGVE %
Fehgivkar M RkEAl e qdoletal s = o dve 23S Eolal 3l

.
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3—2—-27.
Items
As
Cd
Cr(VI)
Cr(&
Pb
Hg
Se
Cu
Ni
/n
Phenol #
Ak
(free complex)
Thiocyanate
Sulfate

-
It

2,000

B
KO
&l

1,000
20,000
pH 3
None

250
5,000
None

pH 5
AF& @ UK ICRCL. 1987. Guidance on the assessment and redevelopment of contaminated land.

A+, 2003, A
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A Am7F Aeigk Ag-o] e d=dEe] AATE Fel Skl "k JisY7]
T3 AATEe] AL AA, 2709 AEEFel ek SRR ook st
a, A4, T 45e BEYY TR mE 47 & dolgrt flofofF st
i, AR FrIEe] A ERe Y -EuEAS vHElE 228 A5
oF glt}. o]¢} o] V|Ee WHHAZIA Fohal AATV|EoR FEREH A U
EA40 =225 2 (Silver), Wl€F (Beryllium) F°| 9

=
2)
718 22 BRI MA7IES EY/EAE (Earth/Sediment)9F A 3k

of taiM AlAekaL vy EF/E AR el weh flsjdo] EEhd o 9l
e A4S nyste] FFEWEHAEY 2708 10% F7/1=3 25% HEES
ek Ads WAIsaL Ao (3£3-2-29, #3-2-30).

®3-2-29. UEAE E/EHAES} Ashsel ot Z®7|E (Target Values), /MU71%
(Intervention Value) ¥ W4+ %E (ETEYFEHAE 2712 10% +7]=3
25% HVEE I3 AY)

Earth/Sediment

_1 . .
(mg kg, dry matter) Groundwater (mg L™, in solution)

ftems biitgi?;llilld ]:filiﬁzt Intervlention ];é;ﬁzt biizsgjrl?d Va};laergdeetep Intervlention
value (BC) (incl. BC) value shallow C‘(’izceim(rég‘)’n (incl. BC) value
Sb 3 3 15 - 0.09 0.15 20
As 29 29 55 10 7 7.2 60
Ba 160 160 625 50 200 200 625
Cd 0.8 0.8 12 0.4 0.06 0.06 6
Cr 100 100 380 1 2.4 2.5 30
Co 9 9 240 20 0.6 0.7 100
Cu 36 36 190 15 1.3 1.3 75
Hg 0.3 0.3 10 0.05 - 0.01 0.3
Pb 85 85 530 15 1.6 1.7 75
Mo 0.5 3 200 5 0.7 3.6 300
Ni 35 35 210 15 2.1 2.1 75
Zn 140 140 720 65 24 24 800
Cyanides—Free 1 20 5 1,500
Cyam&eg;g)of}mlex 5 650 10 1,500
Cya“(lgle{s ;%()’?}Dlex 5 50 10 1,500
Thiocyanates 1 20 _ 1,500
(Sum)
Bromide 20 - 0.3 mg/1” -
Chloride - - 100 mg/1” -
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¥3-2-29. UEg#= EY/FHHES A sgol st H3E7]5 (Target Values), Y7+
(Intervention Value) ¥ WA+ %E (ETEYFEHAE 2712 10% w71=3%

25% HAEZE 3k AY)

Earth/Sediment
(mg kg™', dry matter)

Groundwater (mg L™, in solution)

ftems biizsgjrlld ];irlﬁzt Intervention ];é;ﬁzt biizsgjrl?d Vall;laergdeetep Intervention
value (BC) (incl. BC) value shallow C‘(’izceim(rég‘;n (incl. BC) value
Fluoride 500" — 0.5 mg/1”’ —
Benzene 0.01 1 0.2 30
Ethyl Benzene 0.03 50 150
Toluene 0.01 130 1,000
Xylenes 0.1 25 0.2 70
Styrene 0.3 100 6 300
Phenol 0.05 40 0.2 2,000
Cresoles (Sum)” 0.05 5 0.2 200
Catechol 0.05 20 0.2 1,250
Resorcinol 0.05 10 0.2 600
Hydroquinone 0.05 10 0.2 800
PAH (sum 10)"'" 1 40 - -
Naphthalene 0.01 70
Anthracene 0.0007= 5
Phenatrene 0.003* 5
Fluoranthene 0.003 1
Benzo(A)Anthracene 0.0001= 0.5
Chrysene 0.003= 0.2
Benzo(A)Pyrene 0.0005% 0.05
Benzo(Ghi)Perylene 0.0003 0.05
Benzo(K)Fluoranthene 0.0004 = 0.05
Ingzr)l%(ylrfr;g— 0.0004* 0.05
Vinylchloride 0.01 0.1 0.01 5
Dichloromethane 0.4 10 0.01 1,000
1,1—Dichloroethane 0.02 15 7 900
1,2—Dichloroethane 0.02 4 7 400
1,1—Dichloroethene 0.1 0.3 0.01 10
1.2 (Ié‘ig?%org%est)hene 0.2 1 0.01 20
Dichloropropane 0.002 2 0.8 0.8
Trichloromethane 0.02 10 6 400
1,1,1—="Trichloroethane 0.07 15 0.01 300
Trid}l’olfgethane 0.4 10 0.01 130
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F3-2-29. vEd= BEY/EHAES Akl e =3x7]E (Target Values), 7471
(Intervention Value) % ¥Wd&s&= (EFEYFEHAE =12 10% #71=3
25% HEE FHe )

Earth/Sediment

-1 .
(mg ke, dry matter) Groundwater (mg L™, in solution)

Items . National
bNat1onal Target Intervention Target background Target Intervention
ackground value value value concentration value deep value
value (BC)  (incl. BC) shallow (incl. BC)
deep (BC)
Trlchloro.ethene 0.1 60 24 500
(Tri)
Tetrachloromethane
(Tetra) 0.4 ! 001 10
Tetrachloroethene 0.002 4 0.01 40
(Per)
Chlorobenzenes _ _
(Sum)®) 0.03 30
Monochlorobenzene 7 180
Dichlorobenzenes 3 50
(Sum)
Trichlorobenzenes 0.01 10
(Sum)
Tetrachlorobenzenes 0.01 2.5
(Sum)
Pentachlorobenzene 0.003 1
Hexachlorobenzene 0.00009 0.5
Chlorophenols _ _
(Sum)® 0.01 10
Monochlorophenols 0.3 100
(Sum)
Dichlorophenols 0.2 30
(Sum)
Trichlorophenols 0.03* 10
(Sum)
Tetrachlorophenols 0.01* 10
(Sum)
Pentachlorophenol 0.04=
Chloronaphthalene - 10 —
Monochloroaniline 0.005 50 - 30
Polychloroblplg)enyls 0.02 1 0.01x 0.01
(Sum 7)
EOX 0.3
DDT/DDE/DDD® 0.01 4 0.004 ng/l* 0.01
Drins” 0.005 4 - 0.1
Aldrin 0.00006 0.009
ng/1*
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¥3-2-29. UEg#= EY/FHHES A sgol st H3E7]5 (Target Values), Y7+
(Intervention Value) % W4+ %E (ETEYFEHAE 271 10% w713
25% HAEE T3t AYD)

Earth/Sediment

-1 .
(mg ke, dry matter) Groundwater (mg L™, in solution)

ftems National Target Intervention Target biizl(’)gjrlld Target Intervention
background value value . value deep
value (BC) (incl. BC) value shallow C‘(’jzceim(rég‘)’n (incl. BC) value
Dieldrin 0.0005 0.1 ng/l
Endrin 0.00004 0.04 ng/l
HCH compounds'”’ 0.01 2 0.05 1
A—HCH 0.003 33 ng/l
B—HCH 0.009 8 ng/l
G—HCH 0.00005 9 ng/l
Atrazine 0.0002 6 29 ng/l 150
Carbaryl 0.00003 5 2 ng/l* 50
Carbofuran 0.00002 2 9 ng/l 100
Chlorodane 0.00003 4 0.02 ng/l 0.2
Endosulfan 0.00001 4 0.2 ng/l 5
Heptachloro 0.0007 4 0.005 ng/l 0.3
Heptachloro—Epoxide 0.0000002 4 0.005 ng/l 3
Maneb 0.002 35 0.05 ng/l 0.1
MCPA 0.00005 4 0.02 50
T
Cyclohexanone 0.1 45 0.5 15000
Phthalates (Sum)'”’ 0.1 60 0.5 5
Mineral Oil'” 50 5000 50 600
Pyridine 0.1 0.5 0.5 30
Tetrahydrofuran 0.1 2 0.5 300
Tetrahydrothiophene 0.1 90 0.5 5000
Tribromomethane - 75 - 630

Circular on target values and intervention values for soil remediation page 11 of 51

1) Acidity: pH (0.01 M CaCl2). In order to determine whether pH is greater than or equal to 5, or less
than 5, the 90 percentile of the measured values is taken.

2) In areas subject to marine influence higher values occur naturally (salt and brackish water).

3) Differentiation by clay content: (F) = 175 = 13L (L = % clay).

4) PAH (sum of 10) here means the total of anthracene, benzo(a)anthracene, benzo(k)fluoroanthene,
benzo(a)pyrene, chrysene, phenantrene, fluoroanthene, indeno(1,2,3—cd)pyrene, naphthalene and
benzo(ghi)perylene.

5) 'Chlorobenzenes (sum)' here means the total of all chlorobenzenes (mono—, di—, tri—, tetra—, pentaand
hexachlorobenzene).

6) 'Chlorophenols (sum)' here means the total of all chlorophenols (mono—, di—, tri—, tetra— and
pentachlorophenol).

7) In the case of the intervention value, 'polychlorobiphenyls (sum)' means the total of PCB 28, 52, 101,
118, 138, 153 and 180. For the target value it refers to the total excluding PCB 118.
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8) DDT/DDD/DDE' above means the sum of DDT, DDD and DDE.

9) 'Drins' above means the sum of aldrin, dieldrin and endrin.

10) 'HCH compounds' above means the sum of a—HCH, b—HCH, r—HCH and d—HCH.

11) The intervention value applies to the sum of the concentrations of organotin compounds encountered.

12) 'Phthalates (sum)' above means the total of all phthalates.

13) 'Mineral oil' is defined in the analysis standard. Where the contamination is due to mixtures (e.g.
gasoline or domestic heating oil), then not only the alkane content but also the content of aromatic
and/or polycyclic aromatic hydrocarbons must be determined. This aggregate parameter has been
adopted for practical reasons. Further toxicological and chemical disaggregation is under study.

(RJI8HITA; EX o] §5H EJV|T ¥ 547 oS g A 2003, 4 F)

¥3-2-30. Ug@s BEoEAE 2 &o thdt =¥ 7)FE(Target Values), MA7]5
(Intervention Value) ¥ WIAT=(ZETEYEHEE =1L 10% F71=3

25% HAES THe AY) - T55F
- =)
Earth/Sediment (mg kg™, dry Groundwater (mg L', in solution)
matter)
. National
ltems bNef{nonald Target value Intervention Tarlget background Ifargdet Intervention
acxgroun (incl. BC) value vaue concentration A€ deep value
value(BC) shallow deep(BC) (incl. BC)
Sb 3 3 15 - 0.09 0.15 20
As 29 29 55 10 7 7.2 60
Ba 160 160 625 50 200 200 625
Cd 0.8 0.8 12 0.4 0.06 0.06 6
Cr 100 100 380 1 2.4 2.5 30
Co 9 9 240 20 0.6 0.7 100
Cu 36 36 190 15 1.3 1.3 75
Hg 0.3 0.3 10 0.05 - 0.01 0.3
Pb 85 85 530 15 1.6 1.7 75
Mo 0.5 3 200 5 0.7 3.6 300
Ni 35 35 210 15 2.1 2.1 75
Zn 140 140 720 65 24 24 800
Cyanides—Free 1 20 5 1,500
Cyanides—Complex
(pH<5)" 5 650 10 1,500
Cyanides—Complex
(pH >5)" 5 50 10 1,500
Thiocyanates 1 20 _ 1,500
(Sum)
Bromide 20 - 0.3 mg/” -
Chloride - - 100 mg/1” -
Fluoride 500% - 0.5 mg/1” -
Polychlorobiphenyls
(Sum 7)" 0.02 1 0.01 0.01
EOX 0.3
DDT/DDE/DDD® 0.01 4 0.004 ng/l* 0.01
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#3-2-30. UlEdds EWF/EAHES Astgo] digh HiL7]F(Target Values), NY71F
(EEEHHAE 202 10% {71853

(Intervention Value) % ®jZH &%
25% AEE A3 Ad) - TEH
(ngﬁgfhl/Sg;j;mnelgiter) Groundwater (mg L', in solution)
I . National
tems bNef{nonald Target value Intervention Tarlget background Ifargdet Intervention
ackgroun (incl. BC) value vaue concentration ~ &U¢ CE€D value
value(BC) shallow deep(BC) (incl. BC)
Drins”’ 0.005 4 - 0.1
Aldrin 0.00006 0.009 ng/l*
Dieldrin 0.0005 0.1 ng/l
Endrin 0.00004 0.04 ng/l
HCH 10) 0.01 2 0.05 1
compounds
A—-HCH 0.003 33 ng/l
B—-HCH 0.009 8 ng/l
G—HCH 0.00005 9 ng/l
Atrazine 0.0002 6 29 ng/l 150
Carbaryl 0.00003 5 2 ng/l* 50
Carbofuran 0.00002 2 9 ng/l 100
Chlorodane 0.00003 4 0.02 ng/l 0.2
Endosulfan 0.00001 4 0.2 ng/l 5
Heptachloro 0.0007 4 0.005 ng/l 0.3
Heptachloro— 0.0000002 4 0.005 ng/l 3
Epoxide
Maneb 0.002 35 0.05 ng/l 0.1
MCPA 0.00005 4 0.02 50

(PEHIA; B4 o F 78 EFe@r]FE 2 H9/1F oA A% AT, 2003, $47)
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E3—-2-31.

HE#e A2ededfol o3t Ege

ol et

(ngE;kll/Sdi?fmrlne;Eter) Groundwater (mg L™, in solution)
Items . National
bNef{nonald Tarlget Intervention Tarlget background Il“argdet Interventio
acksroun _ value value value concentration e CE€Ch n value
value(BC) (incl. BC) shallow deep(BC) (incl. BC)
Be 1.1 1.1 30 - - 0.05 0.05 15
Se 0.7 0.7 100 - 0.02 0.07 160
Te - - 600 - - - 70
Tl 1 1 15 — < 2 2 7
Sn 19 - 900 - < 2 2.2 50
\Y 42 42 250 - 1.2 1.2 70
Ag - - 15 - - - 40
Dodecylbenzene - 1000 - 0.02
Aromatic Solvents — 200 - 150
Dichloroaniline 0.005 50 - 100
Trichloroaniline - 10 - 10
Tetrachloroaniline - 30 - 10
Pentachloroaniline - 10 - 1
4—Chloromethyl— _ 15 _ 350
phenols
Dioxin - 0.001 - 0.001 ng/l
Azinphos—Methyl 0'00;9005 2 0.1= 2 ng/l
Acrylonitrile 0.000007 0.1 0.08 5
Butanol - 30 5600

1) Aromatic solvents are defined as a standard mixture of substances referred to as C9—aromatic naphtha
as defined by the International Research and Development Corporation: o—xylene 3.2%, i—isopropylbenzene
2,74%, n—propulbenzene 3.97%, 1—methyl—4
ethyl benzene 7,05%, 1—methyl—3—ethyl benzene 15.1%, 1—methyl—2—ethylbenzene 5,44%,

1,3,5—trimethylbenzene 8,37%, 1,2,4—trimethylbenzene 40,5%, 1,2,3—trimethylbenzene 6,18% and > ??
alkulbenzenes 6,19%.
2) The indicative level is expressed on the basis of toxicity equivalents based on the most toxic

compound.

* numeric value below the detection level/quantification level or measurement method is lacking
# These target values have not been tested in HANS. All the other values have been tested in HANS.

(QEBIA; B 0§ $78 EFedr]FE 2 BYFE oA 9% AT, 2003, BA)
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#3-2-33. A FASE EL-QAA ARNA FAM7]%= (Trigger Values) (49 : mg kg™t TM)

QAo WA= FF FAA, AEAE AuA ZA <7) 5"
Lol H TAA e/ A/ FA = 2 7]+ 27 = Clay Loam/silt Sand
R

As 25 50 125 140 0.4” - 50 - - -

Pb 200 400 1,000 2,000 0.1% - 1,200 100 70 40

Cd 10 20 50 60 - 0.04/0.1"% 20 1.5 1 0.4

Cr 200 400 1,000 1,000 - - - 100 60 30

Cu - - - - 1% - 1,300% 60 40 20

Ni 70 140 350 900 1.5% - 1,900 70 50 15

Hg 10 20 50 80 5" - 2 1 0.5 0.1

Tl - - - - 0.1” - 15 - - -

Zn - - - - 2% - - 200 150 60
Aldrin 2 4 10 - - - - -
Ao 50 50 50 100 - - - -
DDT 40 80 200 - - - - -
Hexachlorobenzene 4 8 20 200 - - — —
Hexachlorocyclohexane 5 10 25 400 - - — —
Pentachlorophenol 50 100 250 250 - — — —

Benzo(a)pyrene 2 4 10 12 1 - - 1 0.3
PAH16 - - - - - - - 10 3
Polychlorinatedbiphenyls”’ 0.4 0.8 2 40 - - 0.2 #=4 “%%%28% #5 @% jj;%ég%

D Z2AMA B =S G4 558 A=A B9 0.04 mg/kg dry weighte 283t 71 ©]9]9] 292 0.1 mg kg™’ dry weight& A&, 2) F5F9 4
<€ 200 mg/kg dry weightS % 3) g2 E Yo]EH o)E (ammonium nitrate) F=W, 4) aqua regia F=W, 5) A¢HE aqua regia FEHE WEX LS

Q.
[} =4
(QERIA; B4 o] § 2 EFOVIE B BU/FE vk AT A7, 2003, FH)
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F3-2-34. ELA FASE ES-—X 5 HRANAS FA7|F (Trigger Value)
(9] :mg L7

F71E4 A& T71=4 A&
Antimony 10 Petroleum hydrocarbonsl) 200
Arsenic 10 BTEX2) 20
Lead 25 Benzene 1
Cadmivm 5 N drocarbonsd) 10
Chromium, total 50 Aldrin 0.1
Chromate 8 DDT 0.1
Cobalt 50 Phenols 20
Copper 50 PCB, total4) 0.05
Molybdenum 50 PAH, totalb) 0.2
Nickel 50 Naphthalene 2
Mercury 1
Selenium 10
Zinc 500
Tin 40
Cyanides, total 50
Cyanides, volatile 10
Fluoride 750

1) n—alkanes (C10 C39), isoalkanes, cycloalkanes and aromatic hydrocarbons

2) Volatile aromatic hydrocarbons (benzene, toluene, xylenes, ethylbenzene, styrene, cumene)

3) Volatile halogenated hydrocarbons (sum of the halogenated C1 and C2 hydrocarbons)

4) PCB, total: sum of the polychlorinated biphenyls; as a rule, determination by way of the 6 congeners
according to Ballschmiter pursuant to Ordinance on Waste Oils (DIN 51527) multiplied by a factor of
5; if applicable, for example in the case of a known substance spectrum, simple formation of the sum
of all relevant individual substances (DIN 38407—-32 or 3—3).

5) PAH, total: sum of the polycyclic aromatic hydrocarbons without napththalene and methylnaphthalenes;
as a rule, determination by way of the sum of 15 individual substances according to the list of the US
Environmental Protection Agency (EPA) without naphthalene; if applicable, inclusion of other relevant
PAHs (e.g. quinolines).

(QERIA; BX) o]§ 5 EFod/IE 2 BUFE vkl 98 47, 2003, FFR)

HN
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ul. dlwk3
divb=o] B¢k, A8t

2= Q.

T g =t )
Uth= 7HA stoll FHEAT. FAAY =0l T wg Wg EXE R
3 9 HrrE & oo o] E9

¥3-2-35. divl3 WA B A5V F AT E 2 Cut—Off 7]+
(

@  mg/kg dry weight)

LHEZ Egd 7€ A=A 7+ 1A= Cut—off 71&
As 2002 10 2~6 20"
Cd 0.5” 0.3 0.03~0.5 5%
Cr(Total) 500 50 1.3~23 1,000
Cr(VD) 20 2 - -
Cu 500" 30 13 500"
Pb 40% 50 10~40 400?
Hg 1 0.1 0.04~0.12 3
Mo 5 2.0 - -
Ni 30" 10 0.1~50 30"
Zn - - - 1,000
Acetone 8
Benzene 1.5%%
BTEX, total 10+”
Chloroform 50+
Chlorophenols, 3% 0.01
total Pentachlorophenol 0.15% 0.005
Cyanide, total Cyanide, 500
acid volatile 10%%
DDT 1
Detergents, anionic 15,000 5
1,2—dibromomethane 0.02%
1,2—dichloroethane 1.4%
1,1—dichloroethylene 5%
1,2—dichloroethylene 85%
Dichloromethane 8
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¥3-2-35. divl3 WA B A5V F AT E 2 Cut—Off 7]+
(

@  mg/kg dry weight)

A= B4 T+ e R v = Cut—off 715
Fluorides, inorganic 20"
Gas oil Total hydrocarbons 100
(C5-C35)”
MTBE 500”
Nitrophenols
Mono— 1257
Di— 10”
Tri— 30”
PAH, total 1.579 1.0 15%
Benzo(a)pyrene 0.1% 0.1 1%
Dibenzo(a,h) anthracene 0.1% 1%
Petrol (C5—C10) 25%
Petrol (C9—C16) 25%
Phenols, total 70%"
Phthalates, total 250 1
DEHP 25
Styrene 40+
Turp?gt;r_lec,lr;;neral 954
Tetrachloroethylene 5+
Tetrachloromethane 5+
1,1,1—trichloroethane 200”
Trichloroethylene 5+
Vinyl chloride 0.4%"

Note: For several substances (marked #*), criteria for evaporation are stated.

1) Based on acute effect.

2) Based on chronic effect.

3) PAH, total defined66 as the sum of individual components: fluoranthene, benzyl(b+j+k)fluoranthene,
benzyl(a)pyrene, dibenzyl(a,h)anthracene, and ideno(1,2,3—cd)pyrene.

4) For hydrocarbons greater than C35

(QEBIA; EX 0§ $78 EFedrFE 2 BUFE oA A% AT, 2003, BAT)
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3—2-36. MUtte] E<F

-
It

EAol &

ey
X

ey
%0

ol

Mo

NF

Tw
Ho

40
12
2,000
22
87
1.4
300
91
600
50
40
50
3.9
40
300
130
360

40
12
2,000
22
87
1.4
300
91
260
24
40
50
3.9
40
300
130
360

20
12
500
10
64
0.4
50
63
140
6.6
10
50
20
50
130
200
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20
12
750
1.4
64
0.4
40
63
70
6.6
50
20
130
200

Sb
As
Ba
Be
Cd
Cr(Total)
Cr(VD)
Co
Cu
Pb
Hg
Mo
Se
Ag
Tl
Sn
Zn




¥3-2-36. AuUrie] BEgad 7% AH

O o1 E ) EX] O]%
T 574 F71/5 A4 s
Benzene 0.05 0.5 5 5
Chlorobenzene 0.1 1 10 10
1,2—Dichlorobenzene 0.1 1 10 10
1,3—Dichlorobenzene 0.1 1 10 10
1,4—Dichlorobenzene 0.1 1 10 10
Ethylbenzene 0.1 1.2 20 20
Benzene 0.05 0.5 5 5
Chlorobenzene 0.1 1 10 10
1,2—Dichlorobenzene 0.1 1 10 10
1,3—Dichlorobenzene 0.1 1 10 10
1,4—Dichlorobenzene 0.1 1 10 10
Ethylbenzene 0.1 1.2 20 20
Styrene 0.1 5 50 50
Toluene 0.1 0.8 0.8 0.8
Xylene 0.1 1 17 20
Chlorophenols® (each) 0.05 0.5 5 5
Nonchlorinated” (each) 0.1 1 10 10
Nonylphenol 5.7 5.7 14 14
Pentachlorophenol 7.6 7.6 7.6 7.6
Phenol 3.8 3.8 3.8 3.8
Benzo(a)anthracene 0.1 1 10 10
Benzo(b)fluoranthene 0.1 1 10 10
Benzo(k)fluoranthene 0.1 1 10 10
Benzo(a)pyrene 0.1 0.7 0.7 0.7
Dibenz(a,h)anthracene 0.1 1 10 10
Indeno(1,2,3—c,d)pyrene 0.1 1 10 10
Naphthalene 0.1 0.6 22 22
Phenanthrene 0.1 5 50 50
Pyrene 0.1 10 100 100
Chlorinated aliphatics® (each) 0.1 5 50 50
Chlorobenzenes” (each) 0.05 2 10 10
DDT (total) 0.7 0.7 12 12
Hexachlorobenzene 0.05 2 10 10
Hexachlorocyclohexane 0.05 - - -
Polychlorinated
dibenzo—p—dioxins/ 4 ng TEQ.kg™' 4 ng TEQkg ' 4 ng TEQke ' 4 ng TEQ.kg '
dibenzofurans (PCDD/Fs)
Polychlorinated biphenyls 05 13 33 33

(PCBs)
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#3-2-36. Mutte] B 7 A3

=
A= =AelE

744 F71/54 Ch e

Tetrachloroethylene 0.1 0.2 0.5 0.6
Trichloroethylene 0.1 3 31 31
Ethylene glycol 97 97 410 410

Ethylene glycol (erratum) 103" 103" 428" 428"
Ethylene glycol 960 960 960 960
Nonchlorinated aliphatics(each) 0.3 - - —
Phthalic acid esters (each) 30 - - -
Quinoline 0.1 - - -
Thiophene 0.1 - - -

a) Guidelines released in 1991 were published in Interim Canadian Environmental Quality Criteria for
Contaminated Sites (CCME 1991). Guidelines released in 1997 were originally published in the
working document entitled Recommended Canadian Soil Quality Guidelines (CCME 1997) and have
been revised, edited, and reprinted here. Guidelines released in 1999 are published here for the first
time. The 1999 guidelines supersede the 1997 guidelines.

b) An erratum with this change was issued in 1997 to the supporting document for this substance
(Environment Canada 1996a).

¢) Chlorophenols include chlorophenol isomers (ortho, meta, para), dichlorophenols (2,6— 2,5— 2,4— 3,5—
2,3— 3,4—), trichlorophenols (2,4,6— 2,3,6— 2,4,5— 2,3,4— 3,4,5—), tetrachlorophenols (2,3,5,6—
2,3,4,5— 2,3,4,6—), pentachlorophenol

d) Nonchlorinated phenolic compounds include 2,4—dimethylphenol, 2,4—dinitrophenol, 2—methyl
4 ,6—dinitrophenol, nitrophenol (2—,4—), phenol, cresol

e) Aliphatic chlorinated hydrocarbons include chloroform, dichloroethane (1,1— 1,2—), dichloroethene
(1,1- 1,2—), dichloromethane, 1,2—dichloropropane, 1,2—dichloropropene (cis and trans),
1,1,2,2—tetrachloroethane, tetrachloroethene, carbon tetrachloride, trichloroethane (1,1,1— 1,1,2—),
trichloroethene

f) Chlorobenzenes include all trichlorobenzene isomers, all tetrachlorobenzene isomers, pentachlorobenzene
g PCDDs and PCDFs expressed in 2,3,7,8—TCDD equivalents.

h) An erratum with this change was issued in 1997 to the supporting document for this substance

(Environment Canada 1996b)
(RJI8HITA; EX o] §5H BT ¥ 547 vkdS g A 2003, 4 F)

HN
HN

=
s h 4 A A}
S e EGeAddAdrIEoldt. EGe AT 290 HA ¥ AR
FlA edEdss, EFNES SAXA Ve w25 TSt ATk WA
¥l LA=Hd¥F % (Background: A)v AF EYSES A48t 42 odE4
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Investigation: B)& 9=r¢] 7= % JAAY faidG7F A5E Fa=

o]t

#3-2-37. 559

EFAIE (1999 o] F)

1A 2A17)

Health Investigation Levels (HILs)

7 247
Ecological Investigation
Levels (EILs)

: b v s e
As (Total) 100 400 200 500 20 1~50
Ba 300 100~3,000
Be 20 80 40 100
Cd 20 80 40 100 3 1
Cr(III) 12% 48% 24% 60% 400
Cr(VD) 100 400 200 500 1
Cr (Total) 5~1,000
Co 100 400 200 500 1~40
Cu 1,000 4,000 2,000 5,000 100 2~100
Pb 300 1,200 600 1,500 600 2~200
Mn 1,500 6,000 3,000 7,500 500 850
Methyl Hg 10 40 20 50
Hg 15 60 30 75 1 0.03
Ni 600 2,400 600 3,000 60 5~500
A 20 20~500
Zn 7,000 28,000 14,000 35,000 200 10~300
Aldrin + Dieldrin 10 40 20 50
Chlordane 50 200 100 250
DDT+DDD+DDE 200 800 400 1000
Heptachlor 10 40 20 50
PAHs 20 80 40 100
Benzo(a)pyrene 1 4 2 5
Phenol 8500 34000 17000 42500
PCBs (Total) 10 40 20 50
Petroleum Hydrocarbon
Somenents
>C16 — C35 Aromatics®”’
>C16 — C35 Aliphatics 5600 22400 11200 28000
>(C35 Aliphatics 56000 224000 112000 280000
Boron 3000 12000 6000 15000
Cyanides (Complexed) 500 2000 1000 2500
Cyanides (free) 250 1000 500 1250
Phosphorus 2000
Sulfur 600
Sulfate” 2000
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9]

A.

o

6)

7)
8)

Human exposure settings based on land use have been established for HILs (see Taylor and Langley
1998). These are:

'Standard' residential with garden/accessible soil (home—grown produce contributing less than 10% of
vegetable and fruit intake; no poultry): this category includes children s day—care centres,
kindergartens, preschools and primaryschools.

. Residential with substantial vegetable garden (contributing 10% or more of vegetable and fruit intake)

and/or poultry providing any egg or poultry meat dietary intake.

. Residential with substantial vegetable garden (contributing 10% or more of vegetable and fruit intake);

poultry excluded.

. Residential with minimal opportunities for soil access: includes dwellings with fully and permanently

paved yard space such as high—rise apartments and flats.

. Parks, recreational open space and playing fields: includes secondary schools.
. Commercial/Industrial: includes premises such as shops and offices as well as factories and industrial

sites. (For details on derivation of HILs for human exposure settings based on land use see Schedule
B(7A).

Site and contaminant specific: on site sampling is the preferred approach for estimating poultry and
plant uptake. Exposure estimates may then be compared to the relevant ADIs, PTWIs and GDs.

Site and contaminant specific: on site sampling is the preferred approach for estimating plant uptake. .
Exposure estimates may then be compared to the relevant ADIs, PTWIs and GDs.

These will be developed for regional areas by jurisdictions as required.

Interim EILs for the urban setting are based on considerations of phytotoxicity, ANZECC B levels, and
soil survey data from urban residential properties in four Australian capital cities.

Background ranges, where HILs or EILs are set, are taken from the Field Geologists Manual, compiled
by D A Berkman, Third Edition 1989. Publisher The Australasian Institute of Mining & Metallurgy.
This publication contains information on a more extensive list of soil elements than is included in this
Table. Another source of information is Contaminated Sites Monograph No. 4: Trace Element
Concentrations in Soils from Rural & Urban Areas of Australia, 1995. South Australian Health
Commission.

Valence state not distinguished expected as Cr (III).

The carbon number is an equivalent carbon number based on a method that standardises according to
boiling point. It is a method used by some analytical laboratories to report carbon numbers for
chemicals evaluated on a boiling point GC column.

9) For protection of built structures.

(1gRIA; B4 0§ $EE EFQAF U 2]

vhds #2003, &4

HN
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¥3-2-38. 35 9 FAA=] ELFIA7|FE (19929) (9] mg kg )
Background &% (A) 3IAHZAE (B)
QFE] - (Sb) 4~44
Hl A (As) 0.2~30(a) 20
v-E (Ba) 20~200 20
7F=% (Cd) 0.04~2
A (Cr) 0.5~110% 3
FHE (Co) 2~170 50
eoa 72 (Cuw) 1~190%x
9 (Pb) < 2~200 60
W2 (Mn) 4~12, 600 300
42 (Hg) 0.001~0.1 500
=B (Mo) < 1~20 1
YA (Ni) 2~400
4 (Sn) 1~25 60
ol (Zn) 2~180 50
FE LAEA 2~ (B) 1~75
H=4 sk A= 0.03~0.5
Monocyclic W& ©&3l¢4 (MAH) ;ﬁﬂ 00"015:11 !
Pocyclic W3ek< B3l 4 (PAH) PAH (total) 0.95~5
A stekstaa7 PCBs (total) 0.02~0.1 1
Aldrin <0.001~<0.05
A Z A Dieldrin <0.005~<0.005 0.2
DDT <0.001~0.97
e} Zrksd 35~1000 5000
pH 6~8
wx G e EokoA AloH A
* 7k FAaEItE AL
(IR, EX o]& &5 EYAV|E 2 EA7|E vfS fg A, 2003, ¥4 H)
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#£3-2-40. 2=4de] B4 7]FE (9] : mg kg !, dry substance)

ltems Guideline ltems Reference
Values Values
Total cyanid.e (iny valid if accessible 30 Total extractable aliphatic substances 80
cyanide is not present)
Accessible cyanide 1 Total extractable aromatic substances 30
Phenol + cresol 4 Non—polar aliphatic hydrocarbons 13
S enachiorophendl 2 Toluene 05
Pentachlorophenol 0.1 1.1,1—trichloroethane 0.3
Sum of mono— and dichlorobenzenes 15 Trichloromethane 0.9
sum of tri~, tetra— and 1 Total chloroaliphatic hydrocarbons 1
pentachlorobenzenes
Hexachlorobenzene 0.05 Phenanthrene 0.5
Total PCB 0.02 Benzo(a)anthracene 0.4
O s OB canivente) - e Benzo(a)pyrene 0.4
Dibromochloromethane 2 Benzo(g.i.h)perylene 0.4
Bromodichloromethane 0.5 Indeno(c.d)pyrene 0.4
Carbon tetrachloride 0.1 Pyrene 0.6
Trichloromethane 2 Chrysene 0.5
Trichloroethylene 5 Fluoranthene 1
Tetrachloroethylene 3 Benzo(k)fluoranthene 0.4
1,1,1—trichloroethane 40 Benzo(b)fluoranthene 0.7
Dichloromethane 0.1 PAHs (sum of 16) 5
2,4—dinitrotoluene 0.5 Carcinogenic PAHs (sum of 7) 2.5
Benzene 0.06 Other PAHs (sum of 9) 2.7
Toluene 10 EGOM (mg org. C/kg dry weight) 1
Ethylbenzene 12 (mg PAIEI)AeI;:ixS/.C/f; fhll{lf weight) 10
Xylene 15 EOX (mg Cl/kg dry weight) 0.2
Carcinogenic PAHs (sum of 7) 0.3 HEGOM (mg Cl/kg dry weight) 0.2
Other PAHs (sum of 9) 20 (ngcng;egStdifRSinght) 5
Aliphatic hydrocarbons, C6—C16 100
C17-C35 100
Sum of toluene, ethylbenzene and xylene 10
Aromatic hydrocarbons, C9—C10 40
C11-C35 20
MTBE 6
1.2—dichloroethane 0.05

(AERIA; B4 o] § & EYdrlE ¥ 5dVIE v S 9% A+, 2003, £

rlet
oM,
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H AL 2010d0]H, 53] sk EYEAS FE AEEHS E8
dgenz olF % RAMel dolo] e 5U mUole] FAE Holvt 3
Jfe. W ENe F@ Agwpson RE mgel $34 ARE §
dgtohH 9aro] Aol X A7 =d & B0 W, ofge] 9w AR
g Fasteds & =Rl d o= dddn
¥3-2-44, T7PE BEGoPE A 5
e E
AAF- o F 117/ EZ gigt o5 wdv|E - f1E 1010, F71E 1670
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FFAA o BEYAHsE 1 10971
il g © EgAs7]E 1 15070 &2 (VOCs 3970, sVOC 5870, 5 <F/PCBs 297K,
e =T THE X F71E4 2270, 7] 27 E4) AN
Bl A} o EgAVIE 5967 EH gk B AlE
7] F o} 600 s}stEde s A x Yol SAEY BV B AE
= 715¢1 Cal—Modified PRGsS A|A]
o ?}%“?j 19959 ¢ Aste] EFed ¢tl7]F (Soil Guideline Values) #|A]
o3 2003 T 770
’ - FHAHA edEdel Ud@ SGVIE A&Hom AFHIL 9lo] SGV el
2005 F¥ 557) EA= 3y
o EFHIHI oA BEFA 7FE (747)) L 5?& 12 (8171) A|A]
- BEFHAVIE  wud 1270, FUIEE 0, BgSEd 1070, aeld s
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=9) - A AFAEY A5 Ta5 TN, 771= 7N
e - & ot HFe] AY 55 5/, 771E 1
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Fh et 50, theary] weEks 313tE (PAHs) 970, #7121 3stE 97), 718k f-71%
2 770, Conductivity, pH, Sodium adsorption ratio®] T3l 7] A A]
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FAO 18|31

Nigeria

Canada

FAO

Hr
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;oo

5.0
0.1
0.01
0.1

0.2~1.0"
0.2

0.0~5.0

0.2

5.0
0.1
0.01
0.1

0.2~1.0"
0.2
0.2

1.0~5.0°

5.0

0.1
2.0

0.2
Range for sensitive and tolerant crops, respectively.

0.01
0.1
0.2
0.2

Aluminium
Arsenic
Cadmium
Chromium
Copper
Manganese
Nickel
Zinc

Range for soil pH > 6.5 and soil pH > 6.5, respectively.

b5 @ FAO, 1985; CCREM, 1987; FEPA, 1991
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2 QYRS gkl Amel Wrkes HerEdel o

&G o8 FAEAA Y oot}

#£3-3-3. 7IE5E& &7 g FEFAX (dF) (] :mg L7H)
g = Canada Nigeria
Nitrate plus nitrite 100 100
Sulphates 1,000 1,000
Total dissolved solids 3,000 3,000

Blue—green algae

Pathogens and parasites

Avoid heavy growth of
blue—green algae

Water of high quality should

be used

Avoid heavy growth of blue—green algae

Water of high quality should be used
(chlorinate, if necessary, sanitation and
manure management must be emphasised
to prevent contamination of water supply
sources)

k5 @ CCREM, 1987; FEPA, 1991; ICPR, 1991

(AR B8 FFH7 P A 24 AT, 2006, BAY, FYBAALD)

#3-3-4. 7= 9] FaE

FAFAA

e

A = CANADA, Alberta’  Australia/New Zealand® ~ FAO® &= (A3}5)"
¢ (mg L1 (mg L) (mg L7 (mg L7
Aldicarb 0.011
Aluminum 5 5 5 0.2
Ammonia (as N) 0.5
Arsenic 0.025 0.5~5 0.2 0.05
Atrazine 0.005
Beryllium 0.1
Benzene 0.01
Blue—green algae =gk S 9 0.1
Boron 5 5 5 0.3
Bromacil 1.1
Bromoform 0.1
Bromoxynil 0.011
Cadmium 0.08 0.05 0.005
Calcium 1
Captan 0.013
Carbaryl 1.1 0.07
Carbofuran 0.045
Carbon tetrachloride 0.005 0.002
Chloroform 0.1
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E3-3-4. o] FAEF FAFAN

_— CANADA, Alberta'  Australia/New Zealand” FAO® g (A3h)"
¢ (mg L) (mg L) (mg L7 (mg L)
Chlorothalonil 0.17
Chlorine 250
Chlorpyrifos 0.024
Chromium II 0.05 1
Chromium VI 0.05 0.05
Cobalt 1 1
Copper 0.5~5 O (sheep),  Ceattle), 05 1
Cyanazine 0.01
Cyanine 0.01
Deltamethrin 0.0025
Dicamba 0.122
Dibromochloromethane 0.1
Dichlorobromomethane 0.1
Dichloroethane(1,2) 0.005
1,2—Dibromo—3—chloropropane 0.003
1,1-Dichloroethylene 0.003
Diclofop—methyl 0.009
Dichloromethane 0.02
Diazinon 0.02
Dimethoate 0.003
Dinoseb 0.15
Ethylbenzene 0.0024 0.3
Fluoride 1~2 2 2 1.5
Fenitrothion 0.04
Glyphosate 0.28
Hexachlorobenzene 0.00052
Iron 0.3
Lead 0.1 0.1 0.1 0.05
Lindane 0.004
Manganese 0.05 0.3
Malathion 0.25
Mercury 0.003 0.002 0.01 0.001
MCPA 0.025
Methylene chloride 0.05
Metolachlor 0.05
Metribuzin 0.08
Molybdenum 0.5 0.15
Nickel 1 1
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E3-3-4. o] FAEF FAFAN

CANADA, Alberta! Australia/New Zealand® FAQ? = (A8

5 (ng L) (ng L) (g L) (mg L)
Nitrate+Nitrite 0.1 100
Nitrate 10
Nitrite 0.01 10
Parathion 0.06
Phenol 0.002 0.005
Phenoxy herbcides 0.1
Picloram 0.19
Selenium 0.05 0.02 0.05 0.01
Simazine 0.01
Sulphate 1
Tebuthiuron 0.13
Tetrachloroethylene 0.01
Toluene 0.024 0.7
TDS 3
Triallate 0.23
Tributyltin 0.25
Trichloroethylene 0.05 0.03
1,1—Trichloroethylene 0.1
Tricyclohexyltin 0.250
Trifluralin 0.045
Triphenyltin 0.82
Uraium 0.2 0.2
Vanadium 0.1 0.1
Xylene 0.5
Zinc 50 20 24 1

A& 1 Surface Water Quality Guidelines for Use in Alberta, Nov.1999
2 Adapted from unversity of California Committee of Consultants 1974.
3 ANZECC, ARMC, 2000, Australian and New Zaekabd Guideline for Fresh and Marine Water Quality
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7} wl=r

u=ro] QloyA FAFAXY AV He FHS HHTW (Clean Water
Act: CWA)olgta &+ AfAH> (Federal Water Pollution
Control Act)©]t}. dHoll+= “water quality criteria"®t “water quality
standards™®] F 7}A] €017} AR H I Yr}t A RE FAXE FEFAL 7
Fofl W FAXE AP/ W US. EPAE oS3 &2 9AE mE,

N
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28 ==Y M- priority setting) = HAE

-H#30 275 = =22 E XY M - 0E 9AS Tos| Ysh 0

- gAY T PRSI =1

- A8 COME S HE), Afﬁ% EETH YWEs Y

- YE 0t o2 AArS] RtAALRE FEFE OF COME
FH=Y oty A

2Z 2IM A S (Fact Sheet) 24

DEEE S0 A=t =Y v

l TtZ(Fact Sheetjo] =4 U B2
45 3E
- s xiEe oEY 21 |
1 EZ N LU 25 HNE
B2l #usol 59
|&(guideline) J4e l
SEGRR IHEAASH Hid - AALiCt 838 FIB(CECS) N BE

S99 2 AL aredAE A= (National  Water  Quality
Management Strategy (NWQMS))o] 472 FH|HAOH Ao #&4]
= #HEYE AT w7 gAAEY daEnh o] AFS Ad E F Ade
SRl QoM B F F£2S rAsHA Frlsta #BeEshs 31%,] T

! 7]

Aol At HAd (53] @/ #EA, A4, A, A 2 AvUE 2
5 Sol A&t
o %W wgAd=e 374 2 BE FHo3 (Australian and New Zealand

Environment and Conservation council, ANZECC) (2000)°] AA¥Ho] A=
FANGE NA Z2aRe] BAe thed} gt

240
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| - OB & T =0l
2 E M2 $B(—ERISY) T S(SCEP) | |
1 | HE2 IS0 BN & 22+
| neHE Y5l 4 | |
ol $1 =2 RIE T < ERISS
-JESDN HE0 BEE ATHS 2O U A - ud e 2 AFAARS B
HZot 2o elEt BRMAEO|&T £F) | | N RlEle] 201« IHECHY & SCEP
HE FEA £ EAH(ERISS) i
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ot #EEd (EU)

fHhdATe  ogarAad AL FEYAEA  (co—decision),
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EPASIA] AlAHE 4 #AXE WA Pl gl Und £4 £A
=  "the 1980 Guidelines for Deriving Water Quality Criteria for the
Protection of Aquatic Life and Its Uses, the 1985 Guidelines for Deriving
Numerical National Aquatic Life Criteria for Protection of Aquatic
Organisms and Their Uses"9 F 7}A] WHEO 2 REH FLEFHAom QAA
Z 2 A AES HEs7] $8te] CWA shollA F2715s AT & =
= FE 7} T FREAA FAAE AFEh

T AHA REE g 74 A4 A8 "3 2 gAY e
a4 FAA (H1s%: Criteria Maximum Concentration) ¢} TH4 —frﬂx] (A
255 Criteria Continuous Concentration)S A 3}e], pHe} 7 =9
Aol At A FAAE AR, A 3 BRI E ST
= 53 F7]E 44 (Water+Organism)oll th3k <14 =4 X2}

H] (Only Organism)ol t3F <14 =AXZS AAsta gt}

CMC (dissolved) = exp{malln(hardness)]+ba}(CF)
CCC (dissolved) = exp{mcl[ln(hardness)]+bc}(CF)

ma, ba, mc, be 7 24 Y EHE AT S
CF (conversion factor) : ZF &2 CMC, CCCo W3t factor’} A=

=2 o)

E T

= Fd¥ 7IE CWA 304(a) o AEA =AAE AH&staL, 1 $x]o| CF
(conversion factor)E& H3ole] H7psht}, Bk o 412 pentachlorophenol
o] A5+ =9 pHel o|&Este] Aty o= pH 7.85 #&3sto] H7bstt).

|=\:l

A Ao olFEsR &= 359 A AHLS Total recoverable metal
%
1

CMC (dissolved) = exp{1.005(pH)—4.869}
CCC (dissolved) exp{1.005(pH)—5.134}
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| == (US EPA 1934)
|

4
Ml

HA
Ay
=

Qb =Ml CCC (FCV €f = FACR 01 8)

= EAR CMC (FAV 4 01 &)

(£ =T : Criteria Maximum Concentration)

(A E=x : Criteria Continuous Concentration)

<R Ol
1. 549 A 2D — 24 e nEhel E

=

=
2. S-0Hdl — 214 3002 CHE DHEbe| 24 & &(
2t

&)
NUHF, 2)FHES=S, 3 Saedcz Nt Ex EOE 2= 3024 72
3. B ER/(alga) L= vascular planttl CHEF 2 Stetel AR 20t
4 20 S{E0s TH SEI U= FEP - AEE e F2 MESsEHT

G dE s

FI BRI AN ED D N
cf) 29 SHEE D)ol ©

Guidelines for Deriving Mumerical Mational Water Quality Criteria for the Protection of
Aduatic Organisms and Their Uses (EPA, 1984)

ﬂ 800 Dt(families)tl otz 24 st e H =2 &2 oHAE 2 \

1) Osteichthyes Z(class)Hl =5t= SalmonideaZt(family)

2) Osteichthyes Elclass)Hl S5t= 293 o, &8 T= HEE==2
EQE 25 & JZ(W, bluagil, channel catfish =)

3) Chordata E(phylum)tl Z5t= 3HM 2 Osteichthyes Z 0|
ZotAHL T =

4) R4 Z2F, cladoceran, copepod =)

b M 22 &0, ostracod, isopod, amphipod, crayfish )

B) 2E(mayfly, TAE2], 2TA2], stonefly, caddisfly, 221, midge )

7) Arthropoda £= Chordata 0]2]2] §tLte| 20| =5t= StLtel o
(4, Rotifera, Annelida, Mollusca =)

8 0 2F Slorden0|E T= 000 A=A 22 O Slphyium)

\ 01= ool o= St Dhfamily).

.

J N\

20| CHE MU = 3oHfamilies)Mll Hots == S0149 S-Brdd| ot of2iel
HIZER ZNIAM HIE=Z oo &
DHOT L= R

DHET SiLts PHESE
HHOIT SiLis BHNOE BYT B B £2 8% 3Y = U0)
o & TR(alga) = BOIE S HO{T 540 AlE 2D 28
o E(HHE TN SE0 A= B39 HEE S Bl ZHE H0iT StLiel
S AR 010F BEU ST JIF M R 220)

-
.

TIH3-3-8. v=e] FE EAA =EUY
(BT BB SR P AL 2AF AT, 2006, BAN, FABAANLD)
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A 17} HITE =
pollutants & W& ZLS Hhol& (cancer potency factor; qls), B]HFeFEZ &

. =
Reference Dose (RfD)E AAlste] fla)lAd & Ab=st=H, O”ﬂw—igi Hiol 5.7

93t 4 #=74x AAZLAE priority, Non priority
o

o= 107% adats AslA (risk) e Ag@ch w107 o et 95
3 Zol &S olsste]l Al fsiAd F (alternative risk level) 0.2
G PRI 047101] Q17ko] ofF An] Aol :=FHFETO] Y= oFEH Y
SE5AT (BCFs), Q17Fe] ol JAn|=k, ¢lite] =&d F U= Eoﬂ dol A
7]19] % (Relative Source Contribution; RSC) &2 g3l Qx5S 1¢3slal
AW = Adtete] =AAE dAstar A

A vAE Htolgbs Jide] 2000d WH R =dE i, A
& oA Z8 712 (carcinogenic MOA)E A3 & 9= ARV B85
A gls o 484 5 2
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e [e] 2~ o [e] =
Holl 3 $Hes] =4 H2EY 08 24)s AN eE o, AW/
A It =] Foll BHS At e HFARA guidelines EE3}
7] delle WhEA] HAge] 54/ % FHol ek data setE T Ao
S7HH, FE3 ARV gl A5+ 9A (interim) guideline®] =F5 A &
Full guideline | | Interim auideline
o £ 2F o4
o sEe T Die sams s osis wes
— E|4 300 gHE A 200= 2 2h SHESDS: 2 2HEDOIAM 270 0l AHE 4 2742
SHEES: CHE 2 oM 22 ol R ) s e
— El 20l AU TGS PR I ASEQ| JIE DIZMSICHD HE X H#e
HE AL N HNE BlEs BUHBNE == S5 =2/ 3;EC?I HATIf Interim oq?a A& ?'E!T
. ) y
TH3-3-9. v o FAA EE 8
(18 HIA; E87 =37} U sk ZAF A 2006, SN, - A 9sRY)
2) A 17 HIEE AT 4 S =E 0
o o = O~ & > o o~
Ho| %S % 734 AHo=2 &899 A=
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NOEC 01 & Ves &7
=3CIHE AE NOECAT0
b4 NOECs Yes A 22
e SREA OHE? TSI
Mo
b 2|A
MNOECA10
24 EC/LCq, s Siilate) =X fes o4 SH 2T
>5% STE M=y A0ar ACR _].
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Mo — Z2 MR TY
| R LCey
/100 or 10xACR 1
24 Ty FIpeE ‘
=l A ANZETY
Db NOEC JAF
19 3-3—-12. Trigger values® =34 /%
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-111
A
)
rio
ol
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o

(ERIA: 297 FTIEF7 B AL 24 A, 2006, 84

B9 BEe FAHORE AR AN RgEAe] A% A FF
WS olgsa BAFAA ol s T A3 delHE &
ARH Aol 2As] AEHAE Pshu AR A4S

FE9F
AE23 #HE EC water framework directive 2000 (WFD)9 &3+
=952 ths}el= Environmental Quality Standards (EQSs)ol “4-&3}
TLE A FAFAEEAS AlAStL AdH ez HAstE B (4,
= e

=
F71 543 EY)Q near—background valuesollA9 =& &
Z

7]olsk= Aol
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AFTE UHEHE Fi 28 Water Resources Act 19913 &4 EC 9

(76/464/EEC) okl FA1= L vt EC Fall2d AR = W/

& FAAERTE 93 ATFAZ AAEI Y. =S EC EQSsol &7
g WAl AAAVFE (EQSs)S B3] A A o] Folslsith

7o fFalEde 7] Red listgE TF3t=d oA, d=2 @A ECo

9 B2ogRE & f3EF “list 173 “list 17 Z&o] that HE

O~
e

AAE AT Qome AFFAEAN EHPPLL BCY w2 49E
t}

o
B A o

%o $4 BEE FF W A A% oleks Ate] ol

=
E ¥ 5L EC Water Framework Directive®] & 7-Apata} & x| 3o},

HEE A " HegAor ArHRl RUEES st glom,
Af B7be 2 A= pdLfet 724 Ao T setade 4
THE RS SEHEE AUEE AE & 5 Stk 59 ez 4
Brr A= At sbet=d (31), sa&HEd (1), v (38)o2 Feto]
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3—1-5. Zt=9] & AH

7k EU9 289 E A% B4 ¢

2
A #AS 27 AFSE Al7lolg 1975 %] Surface  Water
Directive 2 1980d%°] Drinking Water DirectiveE #| 43¢
713ko]  o]ol  &fEt}. Fish water (78/659/EEC), shellfish water
(79/923/EEC), bathing water (76/160/EEC), ground water (80/68/EEC)<l|
gk 7+ A H (directive)o] o] Al7]el R EATEH wEFAT A3 Ao =
Dangerous Substances Directive (76/464/EEC)¢} Zt& 7§H &E4do] o
gk 55 A 3o dn
T A @A FEeddd e aRA Q] AR S FHskeE A7)l 3
g3ttt o]o] Urban Waste Water Treatment Directive (91/272/EEC),
Nitartes Directive (91/676/EEC)7} 57} #t}.
3. Al HAl @A - B3R F (Water Framework Directive)©] =HE A]7]9]
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19 (zone)< XWoM o A4z V=S AAEA
WFDE FAY RS A Ay A {‘ioﬂ Ax FEAAE
A WA GAA =43 we AHES giA s

A s AEd b5y g

LT
Zi—“é

a. FAEE (water quality objective) T# A3

— Bathing Water Directive

— Dringking Water Directive

— Directive on Surface Water for Drinking Water Abstraction
WEDel ¢late] 35 (2007 129) #HA oA

— Freshwater Fish Directive
WEDel| 9&le] 33 (2013 129) #HA oA

— Shellfish Water Directive
WEDel| 9&le] 33 (2013 129) #HA oA

b. ¥iE Al ¥ A A
— Urban Waste Water Treatment Directive
— Nitrates Directive
— Ground Water Directive
WFDell ¢]&to] 3(2013d 129) HA <4
— Dangerous Substances Directive
WFDell 2]&te] 200010l %]

o] 2]o] Directive on Discharges of Mercury from the chlor—alkali
electrolysis industry, Directive on Discharges by Cadmium, Directive on
Discharges of Mercury from other sources, Directive on Discharges of
Hexachlorocyclohexane, Directive on Discharge of List I Substances”’} 1

ge Fo g5 AW AR Aol
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FE&TE AR E = Tet At FEE Hesr] 1ol HE g o}, g

S 'imperartive value' (X3 o] F3E A Go| A= Wt
)2 'guide value' (Z7hssttbd @/dstofof dh= 7]
Aetal vk of=el Y=o stolw EUHPE S AAlsta HF 7
TA7IES AT F de dHS FHEES shar vk B4 2 4
Aot 4 EFol olste] TAG wrEot® ko] FF&Go FHo] o5t
2 4 9o =2 Bathing Water Directive™= Urban Waste Water Treatment
Directive®} AZE T},

hnnnd

-

2) Surface Water Abstraction Directive

(imperative) 7]

2= == O =
TV FE WES

=
of meh thest gol 3744 S TR

AL - ®e Beld Aejeh a%ure] ad 454
AZ - QWA Fe)/serd AYs a%o] AW 449
A3 - AFAA B/ A% 250 AL 459

7 swHEE vUE FEVIEs At ded, 4 ¥R imperative

value (I), guideline value (G) ¥ 7F4] /9 7I+& Asta 3l
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A= g G I
Total coliforms/100ml 500 10,000
Faecal coliforms/100ml 100 2,000
Faecal streptococci/100ml 100 -
Salmonella/L - 0
Enteroviruses PFU/10L - 0
Physico—chemical parameters G I
pH - 6—9(0)
Colour - No abnormal change in colour(0)
Mineral oils mg/L <0.3 No film :}tht:f o tﬂs sgjfrce of the
Surface acgl\;ee sr;lgjian(cliuii?cstlllrllihzled)l methylene <03 No lasting foam
Phenols mg/L (phenol indices) CsH;OH <0.005 1o Sp?g}g;do“r
Transparency 2 1(0)
Dissolved oxygen % saturation O 80 to 120 -
Tarry residues and floating materials such as wood,
plastic articels, bottles, containers of glass, plastic, Absence -
rubber or any other substance. Waste or splinters
Ammonia mg/L NH, - -
Nitrogen Kjeldahl mg/L N - -
Other substances regarded as indication of pollution G I

Pesticides mg/L (Parathion, HCH, dieldrin)

Heavy metals such as:
Arsenic mg/L As, cadmium Cd, chrome(VI) Cr(VI),
lead Pb, Mercury Hg

Cyanides mg/L Cn
Nitrates mg/L NOj; and phosphates PO,

G = guide, I = mandatory(imperative)

(0) provisions exists for exceeding the limits in the event of exceptional geographical

conditions

(2181 31 A;

N

B8 FE

ol

7h o

260
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a. salmonid fish (salmon ¥} trout) : ¥Wkx o g & Fo| wWaEw LFAA o]
E3 JURF st 2 skl Sd

b. cyprinid fish (coarse fish—carp, tench, barbel, rudd, roach) : ¥YWH4 o &
AANE Z2E =9 3o

#3-3-7. EUSY o 7M1 A S BE37] e FHEAX (FX])

Imperative values (I)

5 Notes
w9 Salmonid Cyprinid
C 1.5 3.0 Increase due to thermal discharge
Temperature T 21.5 28.0 Maximum at monitoring site
C 10.0 10.0 Maximum for breeding season
Dissolved oxygen mg L7} 50% > 9 50% > 7
pH - 6 to 9 6 to 9
Phenols - No odour No odour
Hydrocarbon oil - Non visible Non visible
Non—ionised ammonia mg L7! 0.025 0.025
Total ammonium mg L7} 1.0 1.0
Toral residual chlorine  mg L' 0.005 0.005
mg L7 0.03 0.3 Hardness < 10mg L' as CaCO;
Total zinc . -1
(standard is dependent on M8 L 0.2 0.7 10 < Hardness < 50mg L as CaCOs
the average yearly mg L7 0.3 1.0 50 <Hardness < 100mg L' as CaCOs
hardness)
mg L7 0.5 2.0 Hardness > 100mg L' as CaCOs

(NERA; E304 TFH7E B N 2AF 9, 2006, BEF, Hishd weke)
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¥3-3-8. EU9Y o]FA A4S BE3dl7] 93 FEF=74

Guideline values (G)

Bl Notes
w2 Salmonid Cyprinid
Dissolved oxygen mg L7* 15000({;7 >> 97 15000({;7 >> 85
Suspended solids mg L7* 25 25
BOD mg L' 3 6
Nitrites mg L' 0.01 0.03
Non—ionised ammonia mg L7 0.005 0.005
Total ammonium mg L7 0.04 0.2
mg L' 0.005 0.005 Hardness < mg L' as CaCO;
(Stanl()j?rzolizeﬁe;gl%zfm e L 0.022 0.022 10 < Hardness < 50mg L' as CaCOs
the ?;fdigeessy)eaﬂy mg L7 0.04 0.04 50 <Hardness < 100mg L' as CaCOs
mg L1 0.112 0.112 Hardness > 100mg L ! as CaCOs;

(RN =87 TH87F B 7 2AF A, 2006, 745, = H733}5k<l)

4) Shellfish Waters Directive

2 opeAe BUEEe AARER da g, Ak ARAF 8%, W
ZaloF she /1A, NEAE wEsok s Ao Mg 5 Fsu Ak
FEEw f1RRARGR 43 A AR AASE QE e 2o 2
ofef 7FEL WMEE JoE WSy, PR STALZ PP AR
05%7F /| Ehe 2AHA e A, Ve BAY B9 AR 507 71E%
& 2IEA e A /1FS VEHE Ao pud

Y. H=
1980d o] FAHFZ stoa AWAFFIT Algste oAAE HESAL
QEAEZA (priority toxic pollutants)o] W3t FAV|FS FHI}ES

= 1
T ==
o 28y Ao RG] FAERS

3 £ 98 B48d AR

e AGag, BE Ft Fa54Edd g@ TAANE 98 AU

A 2% #AX e Add Ao dehth d¥E ALH £
o

“free from toxicity"2F=7} "action level"ol
At (A TAAE AYTFo2ZN JAANFHIEE
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% 3—3—-9. Shellfish waterol o3+

FRAFAA

R w9 27 (mandatory values)
pH pH unit >=7 and <=9
Coloration A discharge affecting shellfish waters must not cause the colour
. . mg Pt/L of the waters after filtration to deviate by more than 10 mg Pt/
(after filtration)
from the colour of waters not so affected
A discharge affecting shellfish waters must not cause the
Suspended solids mg L7} suspended solid content of the waters to exceed by more than

30% the content of waters not so affected

Salinity per thousand

<=40 per thousand

A discharge affecting shellfish waters must not cause their
salinity to exceed by more than 10% the salinity of waters not
so affected

Dissolved oxygen Saturation %

>=70% (average value)

If an individual measurement indicates a value lower than 70%,
measurements shall be repeated

An individual measurement may not indicate a value lower than
60% wunless there are no harmful consequences for the
development of shellfish colonies

Petroleum hydrocarbons

Hydrocarbons must not be present in the shellfish waters in such
quantities as to:

— produce a visible film on the surface of the waters and/or a
deposit on the shellfish,

— have harmful effects on the shellfish

Organo—halogenated

The concentration of each substance in the shellfish waters or in
shellfish flesh must not reach or exceed a level which has

substances harmful effects on the shellfish and their larvae
Metals mg L7 The concentration of each substance in the shellfish waters or in
Silver Ag the shellfish flesh must not reach or exceed a level which has
Arsenic As harmful effects on the shellfish and their larvae
Cadmium Cd
Chromium Cr The synergic effects of these metals must be taken into
Copper Cu consideration
Mercury Hg
Nickel Ni
Lead Pb
Zinc /n
Substances affecting the Concentration should be lower than that which is liable to impair
taste of the shellfish the taste of the shellfish
(RI8RTA; B34 FTHH7F 93 N 2AF A5, 2006, A5, TH3E7sk)
TA7F B HEC osti, FARE o] @A e HEEoof I A
A3 8% (water use)E At FAVIES FHIES st Ao AUA
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¥3-3-10. FREF| WAL

o,
(i
i
-3
=
roh
-
i
N
MN

S Picocuris per liter

Americium 241 0.15
Cesium 134 80
Plutonium 239 and 240 0.15
Radium 226 and 228 5
Strontium 90 8
Thorium 230 and 232 60

Tritium 20,000

(] B84 2a87F B A% 24 A7, 2006, HAF, FRaFoee)

#3-3-11. FueEFel {78580l g £471% (9] : mgL ™)
g% Aol 4% FAAE
CAS No. Water Supply Water+Fish Ingfe:lilion ( A-EcLljfe) ( C}T‘g (jiic)

Acenaophthene, 83—32-9 420 420 - 1,700 520
Acenaphthene(PAH), 208-96-8 - 0.0028 - - -
Acrolein 110 - - 38 21

Acenaphthene, 83—32—9 420 420 2,700 1,700 520
Acenaphthylene, (PAH)208-96—8 - 0.0028 - - -
Acrolein 107—02-38 110 - - 68 21

Acrylonitrile, 107-13—1 0.065 0.059 0.66 7,500 2,600
Alachlor 15972—-60—8 2 1.2 71 - -
Aldicarb 116—06—3 7 - - - -
Aldicarb sulfone, 1646—88—4 7 - - - -
Aldicarb Slfoxide, 1646—87—3 7 - - - -
Aldrin 309—00-2 0.0021 0.00013 0.00014 1.5 -
Anthracene(PAH) 120-12-7 2,100 2,100 110,000 - -
Atrazine 1912-24-9 3 - - - -
Benzene 71—43—2 1.2 1.2 71 5,300 -
Benzidine 92—87-5 0.00015 0.00012 0.00054 2,500 -
Benzo(a)anthracene (PAH) 56—55—3 0.0048 0.0044 0.049 - -
Benzo(a)pyrene (PAH)50—-32—-8 0.0048 0.0044 0.049 - -
Benzo(b)fluoranthene(PAH) 205-99-2 0.0048 0.0044 0.049 - -
Bezo(k)fluoranthene (PAH) 207—08-9 0.0048 0.0044 0.049 - -
Benzo(g,h,i)perlene (PAH) 191-24-2 - 0.0044 - - -
Bromodichloromethane 75—25-2 - 0.56 46 11,000 -
Bromoform(HM) 75-25-4 - 4.3 360 - -
Buthlbbenzylphthalate 85—68—7 1,400 1,400 5,200 - -
Carbofuran, 1563—66—2 40 - - - -
Carbon tetrachloride, 56—23—5 0.27 0.25 4.4 35,200 -
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#3-3-11. FegnFel fr)sstedel gt S8+ (49} - mgL ™)
35 Akl A% +ANE
CAS No. Water Supply Water+Fish IngFeiilion ( A_Ecrfe) ( C}g;iic)
Chlordane, 57—74-9 0.10 0.0021 0.0022 1.2 0.0043
Chlorethyl ether (BIS—2) 111—-44—4 0.032 0.031 14 - -
Chlorobenzene, 108—90—7 100 100 21,000 - -
Chlododibromomethane(HM) 124-48-1 - 140 57,000 - -
Chloroform(HM), 67—66—3 - 5.7 470 28,900 1,240
Chloroispé)é(égsél_egtzhsg(BIS—2), 20 930 170.000 _ _
4—Chloro—3—methylphenol 59—50—7 210 - - 30 -
Chlorobapthalene, 91-58-7 560 560 - 2,300 620
Chlorophenol, 95—57-8 35 35 400 4,380 2,000
Chlorphrifos, 2921—-88-2 21 - - 0.083 0.041
Chrysene(PAH), 218-01-9 0.0048 0.0044 0.0049 - -
DDD 72-54-82 0.15 0.00083 0.00084 0.6 -
DDE 72-55-9 0.1 0.00059 0.00059 1,050 -
DDT 50-29-32 0.1 0.00059 0.00059 0.55 0.001
Dalapon 75—99—-0 200 - - - -
Demeton 8065—48—3 - - - - 0.1
Dibenzo(a,h)anthracene 53—70—3 0.0048 0.0044 0.0049 - -
1,2 Dibromo—3—Chloropropane (DBCP) 0.9 _ _ _ _
96—-12-8 ’
Dichlorobenzene 1,2, 95—50—1 600 600 17,000 - -
Dichlorobenzene 1,4, 106—46—7 75 75 2,600 - -
Dichlorobenzidine, 91—94—1 0.078 0.039 0.77 - -
Dichloroethane 1,2, 107—06—-2 0.38 0.38 99 118,000 20,000
Dichloroethylene 1,1, 75—35—4 7 7 17,000 - -
Dichloroethylene 1,2—trans 156—60—5 100 100 140,000 - -
Dichlorophenol 2,4, 120—83—2 21 21 790 2,020 365
Dichlorophenoxyacetic acid(2,4=D), 70 _ _ _ _
94-75-7
Dichloropropane 1,2, 78—87-5 0.52 0.52 39 23,000 5,700
Dichloropropylene 1,3, 542—75—6 - 10 1,700 6,060 244
Dieldrin 60—-57-1 0.002 0.00014 0.00014 0.24 0.056
Diethyl phthalate, 84—66—2 5,600 5,600 120,000 - -
Diisopropylmethylphosphonate (DIMP), 3 _ _ _ _
1445-75-6
Dimethylphenol 2,4, 105—-67-9 140 140 - 2,120 -
Dimethyl phthalate, 131—-11-3 - 313,000 2,900,000 - -
Di—n—butyl phthalate 84—74-2 700 700 12,000 - -
Dinitro—o—cresol 4,6, 534—52—1 2.7 2.7 765 - -
Dinitrotoluene 2,4, 121-14-2 0.11 0.11 9.1 - -
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#3-3-11. FRGEFTY f7IssEddd g FA7+ (9] mgL ™)
B Ahghe) A% TS
CAS No. Water Supply Water+Fish IngFeiilion ( f;jfe) ( C}g;iic)
Dinitotoluene 2,6, 606—20—2 - - - 330 230
Dinoseb 88—85-7 7 - - - -
Dioxin(2,3,7,8 TCDD), 1746—-01-6 2.2X107"  1.3x107°  1.4x10°° 0.01 0.00001
Diphenylhydrazine 1,2, 122-66—7 0.044 0.040 0.54 270 -
Di(2—thylhexyl)adipate, 103—23—1 400 - - - -
Diquat, 85—00-7 20 - - - -
Endosulfan, 115-29-7 0.35 - - 0.11 0.056
Endosulfan, alpha, 95—99—88 42 - - 0.11 0.056
Endosulfan, beta, 3321—36—59 42 - - 0.11 0.056
Endosulfan sulfate, 1031-07—-8 42 - - 0.11 0.056
Endothall 145-73-3 100 - - - -
Endrin 2 - - 0.086 0.036
Endrin aldehyde, 7421-93—4 2.1 0.76 0.81 - -
Ethylbenzene, 100—41—4 700 700 29,000 32,000 -
Ethylene dibromide, 106—93—4 0.05 - - - -
Ethylhexyl phthalate(BIS—2), 117—81-7 2.5 1.8 5.9 - -
Fluoranthene(PAH) 206—44—0 280 280 370 3,980 -
Guthion86—50—0 - - - 0.01
Heptachlor 76—44-8 0.008 0.00021 0.00021 0.52 0.0038
Heptachlor epoxide 1024—57-3 0.004 0.0001 0.00011 0.52 0.0038
Hexachlorobenzene 118—74—-1 1.0 0.00075 0.00077 - -
Hecachlorobutadiene 87—68—3 14 14 - 90 9.3
Hecachlorocyclohexane, Alpha 319—84—6 0.0056 0.0039 0.013 - -
Hexachlorocyclohexane, Beta 319—85—7 - 0.014 0.046 - -
Hecachloroxycloélg)iaélge_%amma(Lindane), 0.2 0.2 _ 0.95 0.08
Hexachlorocg(c)lggollg)éa_nle, Technical, _ 0.012 0.014 100 _
Hexachlorocyclopentadiene 77—47—4 50 50 - 7 5
Hecachloroethane, 67—72—1 7.0 7.0 120 980 540
Indeno(1,2,3—cd)pyrene(PAH) 193—-39-5 0.0048 0.0044 0.049 - -
Isophorone 78—59—1 40 36 117,000 -
Malthion 121-75-4 140 - - - 0.1
Methoxychlor, 72—43-5 40 - - - 0.03
Methyl bromide(HM) 74-83-9 - 48 4,000 - -
Methyl chloride(HM) 74-87-3 - 5.7 471 - -
Methylene chloride, 75—09—2 4.7 4.7 1,600 - -
Mirex 2385—85—5 - - - - 0.001
Nitrobenzene, 98—95—3 3.5 3.5 1,900 27,000 -
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E3-3-11, 2RAETo 47158 EAd g £A/NFE (39 mgL ™)
35 e A% +AAE
. Fish =4 A
CAS No. Water Supply Water+Fish Ingestion (Acute) (Chronic)
Nitrophenol 4, 100—-02—7 56 56 26,000 - -
Nitrosodibutylamine N 924—16—3 - 0.0064 0.587 - -
Nitrosodiethylamine N 55—18—5 - 0.0008 1.24 - -
Nitrosodimethylamine N 62—75-9 0.00069 0.00069 8.1 - -
Nitrosodiphenylamine N 86—306 7.1 5.0 16 - -
Nitrosopyrrolidine N, 930—55-2 - 0.016 91.9 - -
N—Nitrosodl —n—propylamine, 621—-64—7 0.005 0.005 1.4 - -
Oxamyl(vydate) 23135—22—0 200 - - - -
PCBs, 9 1336—36—3 0.0175 0.00017 0.00017 2.0 0.014
Parathion 56—38-2 - - - 0.065 0.013
Pentachlorobenzene. 608—93—5 5.6 3.5 4.1 - -
Pentachlorophenol,87—86—5 1.0 0.28 8.2 19 15
Phenanthrene (PAH) 85—-01-8 - 0.0028 - - -
Phenol 108—95-2 4,200 4,200 - 10,200 2,560
Pichoram 1918—-02-1 500 - - - -
(RI2HIA; 2374 37 3 7 2=AF A4, 2006, 3HEH, 2434 #38kd)
#3-3-12. FEeET 4l = A=A Y+
CEE S T A A H]
g Class 1a  Class 1b Class 1 AN AILSFTHE
i deske gA4Y 90, Bl mme e sz T
Fe4%  Fagx ne B0 gy
EE] Z]
DO 6.0
(mg L) 3.0 3.0 7.0 (33h) 5.0 3.0 3.0~9.0
pH 6.5~9.0 6.5~9.0 5.0~9.0
B g
2% (T) Hd 20C, FHol 30C,
= 3CZ7}) 3CZ7
PEEE
THAd A
(100 ml %) 200 325 2,000 2,000
E-Coli
(100 ml =) 126 205 630 630
(g B33 £d87F W A% 24 A, 2006, HB5, %@ Aee)
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#3-3-13. FREIEFY 548 FEA 7E (9 i mg L7
Fe
s Class 1 Classl Class? HNET e
ZE Biota w535 Biota ass
whAd=0.02 w1 =0.06 A
oFx o} L:;L*é; L—;,?ug _ 7&%:‘(3) 02 0.5 total
(as N) 0.43/FT/FPH/2  0.62/FT/FPH/2 O%é{%;o (30—day)
ol 0.019(1%) 0.019(1%)
S 0.011(30¥) 0.011(30¥)

Cyanide—free 0.005(1¢) 0.005(1¢) 0.2(14) 0.2(14)
Fluoride 2.0(14)
Nitrate 100 10(14)
Nitrite 10(14) 1.001¢)

Sulfide as H.S 0.002(30%) 0.002(30%) 0.05(30¢)
Boron 0.75(30¢)

Chloride 250(30d)
Sulfate 250(30¢)
7,000,000
Asbestos fibers/L
(JNERTA; B34 FEdE7F B8 D FAF A, 2006, B4, HRF 1Y)
#3-3-14. F2HEFY &5 55 7+
T A Water+ o] &
=N T Q. 2~ 0 Q5L T
= %}\é ?—}\é \_7HOT To T 0Hn FlSh }‘\3"%]
Aluminum 750 87
Antimony 6.0(30¢) 6.0 4,300
Arsenic 340 150 100(30¢)  50(1¢) 0.018 0.14
Barium 1,00019)
490(30¢)
Beryllium 100(309)  4.0(309)
(1.13667—[In(4 =)
%(0.04184
*e(1.fzgun(73£n2;ggs7) (1.10167—[In(7 =)=
Cadmi %(0.04184 100304 5.0(1¢
A (Trout)=(1.13667[In(7 *e<o.§852un<73£n)—]2).715) (305 (=)
$)%(0.04184)])
*e(l.lzgun(ﬂgn—a.gzg)
Chromium IO e(o.mun(ﬂgmz.m%) e(o.mun(ﬂgmo&aw) 10(30%1) 5 0(1%1)
. o1 o1 100
Chromium VI 16 11 100(30)  50(14) o
(309)

269



#3-3-14. Z2HEFY &7 TEF U+
o A A e Ales ogrza Water o §
o F4 Ty ST EETON 4pish 434
Copper (0.9422[In(Z4 %)]-1.7408) e(o.8545un(73£)J—1.7428) 200 1,000(30%1)
Iron 1,000(tot.rec) 300030¢)
Lead 100(30¢)  50(1¢)
Manganese e(O.BSSUn(%‘£)J+6.4676) e(O.BSBMn(Z’)‘E)H&SHS) 200(302)  50(302)
0.77
1.4 . ’ 20014
Mercury FRV(fish)=0.01(Total) 01<)
Nickel e(o.gmun(%g)ﬁz.%a) e(o.846un(73£)J+o.o554) 200(30%1) 100(30%1) 4,600
Selenium 18.4 4.6
T, e(1.72un(73£)J—9.06)
Silver 12 HHme=IITES (Trout)=eL72I(A=)1-1051) 100(1¢)
Thallium 15 0.5(304) 0.5 6.3
Uranium e(l.lOZMn(%‘E)HZJOSS) e(l.lOZMn(Z’JE)HZ.ZBSZ)
Zinc e(o.8473un(73£)J+0.8618) e(o.8473un(73£)J+0.8699) 2,08]0 5,000(30%1)
(30%)
(RIS A7 B AL AL AT, 2006, BAF, FHBAAE)
C. Tz
ZEYUFE BEE ARTE o879, dagold, oF 2 oA EY H
A Y AR AN fA, FHES, THES T gol 7 THoR ¥
Ralel 2t 53 FAVES ANEL vk 74 5FE R R FAVES o
&3 2
I e85d
II shellfishe] #24 2 43}
I : dagelolA, ofF R opAAES] WA 9 A%s MAT 74
IV : 598&F
\Y gl FH8F
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#3-3-15, FRTFe) AHS Bl e FAX (9%

) ClassIl
g iy Class I Class I - — ClassIV ClassV
@G a4
A i mg L <0.02 <0.02
mmonia as NH; <0. <0.
Antimony ug L! <14.0 <4,300 <4,300 <4,300
Arsenic(%) ug L7! <50 <50 <50 <50 <50 <50
shall not be increased to exceed values which would cause DO to be depressed
BOD below the limit established for each class and, in no case, shall it be great
enough to produce nuisance conditions
. - <11
6+ 1 < < < < < =il
Chromium(®™) ug L <11 <50 <11 <50 <11 M= <50
Cyanide ug L! <5.2 <1.0 <5.2 <1.0 <5.0 <5.0
Detergents mg L' <0.5 <05 <0.5 <0.5 <0.5 <0.5
Iron mg L7* <0.3 <0.3 <1.0 <0.3 <1.0
Mercury ug Lt <0.012 <0.025 <0.012 <0.025 <0.2 <0.2
Demeton ug L7 <0.1 <0.1 <0.1 <0.1
phosphorus mg L7! <0.1 <0.1

A7 1 62—302.530, Criteria for Surface Water Quality ClassificationsE &%
(LR TAM 5 TEFF7F U A AL A5 2006, 45, THEAHHE)

2, B35 32 sedimentation, Fx, A ZA, F*+AF, 7|eb & s}
) .

[e}
shal vk ek, sk, T4, FA, 8, R A

Tastal Zb FEEH = Chlorophyll, TP, FRP (filterable reactive

phosphate), TN, NOx—N, ¢&2%F, £=24% pH, 9%, Bxo] g =24
FIAE AGstar ok TS 545 9 vlgEd gt FEAIAE g5t da=
o F5, HFSE, F7IEE Sl dg

TREe] A Fet 9o, sediment U
Az

(¢}
daLxE Algska At
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N

od,
o
=
T
T
i)

SRS T0%%, FANS

i ‘O/] = =
ol gt 5 Amse Askso wALFRe dEwsl £u, BAS o8P B
AEANE Tl dH AAA oo FEeku Ak
AL, o] (chloride, sodium), =% HlF5F, N, P, 254, A=
4, 71e}&E (pH, H-4] ¥ fouling #H 8 4)d U3t AuXE AHsta ot
3) 7tEEe8&T
A=z, WA, o] (calcium, magnesium, nitrate and nitrite, sulfate,
TDS), FE45 2 HFS, A BAel W AuAS Astn Aok S,
A 2 fF7IEE dHAAE 7IeE FHeked #Fud v AEvF gle 4
3 A e85 71ES 48RS Axsta 9
H3-3-16. TFAAASY A3e] JBL E 5 Yt 8P F 4 PR FE (98
F 8F Y8 (49 tmg LD
Animals may have initial Loss of production and decline
B No adverse . . . -
= effects on reluctance to drink or there may in animal condition and health
animals be some scouring, but stock would be expected. Stock may
expected should adapt without loss of tolerate these levels for short
P production periods if introduced gradually
Beef cattle 0—4000 4000—5000 5000—10,000
Dairy cattle 0-2500 2500—4000 4000—7000
Sheep 0—5000 5000—10,000 10,000—13,000"
Horses 0—4000 4000—6000 6000—7000
Pigs 0—4000 4000—6000 6000—8000
Poultry 0-2000 2000—3000 3000—40000
(IR A =37 S 7F ¥ i Z2=A4F A9, 2006, 345, @34 73k4)
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#3-3-17. =5/7AAES] 758587 EA 7o saHss
Metal or metalloid

Trigger value (low risk)*” (mg L)
Aluminium 5
Arsenic 0.5
up to 5°
Beryllium ND
Boron 5
Cadmium
Chromium
cobalt
Copper 0.4 (sheep)
1 (cattle)
5 (pigs)
5 (poultry)
Fluoride 2
Iron not sufficiently toxic
Lead 0.1
Manganese not sufficiently toxic
Mercury 0.002
Molybdenum 0.15
Nickel 1
Selenium 0.02
Uranium 0.2
Vanadium ND
Zinc 20
A& 1 ANZECC, ARMC, 2000, Australian and New Zaeland Guideline for fresh and marine water quality

(LB IA; B34 237l ubd s 2AF A 2006, AR ZHAAETY)

zelsiels @5 ($2eE, BOD, COD, ol4ksheta, A%, DO, 4%, pH, ¢
w RgEd ex 53 500700 @ee o] 9 §7] 542 4EA 5
of WE Aux S Asta
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#3-3-18. S/ A A=Y PG TS At =Esiel g5 x|
Recommended guideline (mg L")
Measured parameter
Freshwater production Saltwater production
Alkalinity =20 >20
Biochemical oxygen demand <15 ND
(BODs)
Chemical oxygen demand <40 ND
Carbon dioxide <10 <15
Colour and appearance of water 30—40(Pt—Co units) 30—40(pt—Co units)
Dissolved oxygen >5 >5
Gas supersaturation <100% <100%
Hardness(CaCOs3) 20—100 NC
pH 5.0-9.0 6.0—9.0
Salinity (total dissolved solids) <3000 33000—37000
(3000—35000 Brackish)
Suspended solids <40 <10
(<75 Brackish)
Temperature <2.0°C change over lhour <2.0°C change over lhour

A& 1 ANZECC, ARMC, 2000, Australian and New Zaeland Guideline for fresh and marine water quality

(IERIM; 87 THE7F B3 A

AL AT, 2006, S, wHEAG S

rob

S4=d B

Measured parameter

Guideline (ug LY

Freshwater production Saltwater production

Inorganic toxicants (heavymetals and others)

Aluminium

Ammonia (un—ionised)

Arsenic
Cadmium (varies with hardness)
Chlorine
Chromium
Cooper (varies with hardness)
Cyanide
Fluorides
Hydrogen sulfide
Iron

Lead (Varies with hardness)

<30(ph>6.5) <10
<10(ph<6.5)
<20(ph>8.0)coldwater <100
<30 warmwater

<50 <30
<0.2—1.8 <0.5-5

<3 <3

<20 <20

<5 <5

<5 <h

<20 ND

<1 <2

<10 <10
<1-7 <1-7
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#3-3-19. s/ Addlse SAFTS A S A

Guideline (ug L)

Measured parameter

Freshwater production Saltwater production
Magnesium <15000 ND
Manganese <10 <10
Mercury <1 <1
Nickel <100 <100
Nitrate (NOs™) <50000 <100000
Nitrite (NO3) <100 <100
Phosphates <100 <50
Selenium <10 <10
Silver <3 <3
Tributyltin (TBT) <0.026 <0.01
Total available nitrogen (TAN) <1000 <1000
Vanadium <100 <100
Zinc <5 <5
Organic toxicants (non—pesticides)
Detergents and surfactants <0.1 ND
Methane <65000 <65000
Oils and greases (including petrochemicals) <300 ND
Phenols and chlorinates phenols <0.6—1.7 ND
Polychlorinated biphenyls (PCBs) <2 <2
Pesticides
2.4—dichlorophenol <4.0 ND
Aldrin <0.01 ND
Azinphos—methyl <0.01 ND
Chlorpyrifos <0.001 ND
DDT (including DDD&DDE) <0.0015 ND
Demton <0.01 ND
Dieldrin <0.005 ND
Endrin <0.002 ND
Gunthion (see also Azinphos—methyl) <0.01 ND
Hexachlorobenzole <0.00001 ND
Heptachlor <0.005 ND
Malathion <0.03 ND
Methoxychlor <0.03 ND
Mirex <0.001 ND
Parathion <0.04 ND
Toxaphene <0.002 ND

A& 1 ANZECC, ARMC, 2000, Australian and New Zaeland Guideline for fresh and marine water quality
(IR A 37 S 7F ¥ i Z2=A4F A9, 2006, 345, @34 e+4)
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5) #lagldeo]A

g agoold 94 T3 o AH A
Wz o] 4§

¥3-3-20. &F/mAA=S] dagdold F3H FAeE
A=

a1 Primary contact secondary contact visual use
° (7<) (HEEM]) (no contact)
H A EA A 0] 0]
nuisance (& 0 0 0
=4 9 3hehA Az
Aesthetics 0] 0] 0]
Clarity 0] 0] 0]
Colour 0] 0] 0]
pH 0]
=5 0]
Toxic xhemicals 0] 0]
Oil, debris 0] 0] 0]
(QIER1AM; 374 FTH7F w e A A, 2006, S, THSAHIEY)

#F3-3-21. /Al dagddeldd wo de =EEAA (Iurds)

Guideline values

Parameter (ug L', unless otherwise stated)
Inorganic
Arsenic 50
Asbestos NR
Barium 1000
Boron 1000
Cadmium 5
Chromium 50
Cyanide 100
Lead 50
Mercury 1
Nickel 100
Nitrate—N 10000
Nitrate—N 1000
Selenium 10
Silver 50
Organic
Benzene 10
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E3-3-21. S5/ AdEe) dadolo) g o tieh #ATAA (dnkg)

Guideline values

Parameter (ug L', unless otherwise stated)
Organic
Benzene 10
Benzo(a)pyrene 0.01
Carbon tetrachloride 3
1,1—Dichloroethene 0.3
1,2—Dichloroethene 10
Pentachlorophenol 10
Polychlorinated biphenyls 0.1
Tetrachloroethene 10
2,3,4,6 —Trichlorophenol 1
Trichloroethene 30
2,4,5—"Trichlorophenol 1
2,4,6—Trichlorophenol 10
Radiological
Gross alpha activity 0.1 Bq/L
Gross beta activity (excluding activity of "’K) 0.1 Bq/L
Other chemicals
Aluminium 200
Ammonia (as N) 10
Chloride 400000
Copper 10000
Oxygen >6.5 (80% saturation)
Hardness (as CaCOs) 500000
Iron 300
Manganese 100
Organics (CCE&CAE) 200
ph 6.5—8.5
Phenolics 2
Sodium 300000
Sulfate 400000
Sulfide 50
Surfactant(MBAS) 200
Total dissolved solids 1000000
Zinc 5000

A& 1 ANZECC, ARMC, 2000, Australian and New Zaeland Guideline for fresh and marine water quality
(18R BHE FURF W AT 24 AT, 2006, B3, FAHG39)
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1. 9, 449 25 T g 449 sl 7 vt A9+
A9 7S AEetA otdst, 1 HEo] ol dd 4§ THAx
o) &L AgatA o,
2. evd 74 9 FAHA dHe shdY ALEAE TE vlal Allset 2
=3
3) A&k
A saA7EFE 2 FAEe Hugay, A5k 2 4R
Hy A18xS Aol oot FAFHol Bty FHVIEEs AL&TH
il $ARge] A EHE A B FEL 484 oy
#%3-3-25. AskF FAVE mg L)
g5 oy & THEF
G20l &5 % (pH) 5.8~8.5 6.0~8.5 5.0~9.0
Ak P87 Tl (%5%2(/){)051§L) B -
b el S 20 o]3} 20 o]a} 40 o]3}
Aol 250 ©]3} 250 ©]3} 500 ©o]3}
7= B 0.01 ©]3}k 0.01 ©]3}k 0.02 °]&t
v & 0.05 °]3} 0.05 °]3} 0.1 oJ3}t
Al ?F 0.01 °]3} 0.01 °]3} 0.2 o]3}
T 0.001 o]&} 0.001 °]&} 0.001 °]&}
7 71 <1 0.0005 ©]&} 0.0005 ©]3&} 0.0005 ©]3&}
¥ = 0.005 o3&} 0.005 °]&} 0.01 °]&t
W 0.1 °]s} 0.1 o3} 0.2 o3}
%Xffg;%)%é 67} 0.05 ©]a 0.05 ©]3 0.1 ola
EfZzzddd 0.03 ©]3}k 0.03 ©]3}k 0.06 °]&}
HEGSZ g 0.01 °]3}k 0.01 ©]3}k 0.02 °]&t
111-EgSaEZdg 0.15 °]3} 0.3 o3&t 0.5 °]3}t
w A 0.015 o]&} - -
s 54 1 o]&} - -
of &l Al 0.45 o]s} - -
el 0.75 °]3} - -
FAE e FARA Fol B3t 13
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#3-3-27. FU9 FHE&F FAVIE W (] cmg L)
3hd T A3k
‘93 ‘11 ‘93 ‘11 ‘08 ‘10
2m0] L% = (pH) 6.0~8.5 6.0~8.5 6.0~8.5 6.0~8.5 6.0~8.5 6.0~8.5
e FH(BOD) 8 o3 8 o]F}
38t A Ak 4 2 7-3H(COD) 8 o]k 9 °]3} 8 o]a 8 °]3}
B8 A2H(SS) s ol 15 o3l 15 &}
&E2=HDO) 2 o1 2.0 o) 2 o 2.0 ol
] ) 1 1
FA(T-P) 0.3 o] &} Oo]%() 2]8$
ZA2(T-N) 1.0 ]38} 1.0 °]3}
2282 35 olst
Tt - -
At - -
oL el R Tt - -
WA 3 _
A da 20 °]at
250
Haol o3}
#F3-3-27d= vt sd&g A= WEE Bol5a Slth BODE
shgEel A 8 mg LR V]Ee] Z1Est 11del /g vl sdete e

 COD+= ‘119 7H

g

Al 9mg L& thah b y|Fo=z WA AAHT.

284

(T—-P)2] 7]5o] 6.3 mg L' o=
Z 2985 FAV|FE FEE2F a7} 35 mg L7 o]3tE A4 HY
9} 9dxo]Lo] Z+zF 20 mg L' o]ste} 250

= Ak



%3-3-28. ¢

‘93 ‘11 =&+
HA4d sk o ‘08 ‘10
FI=E(Cd) 0.01 o]3 0.005 ©]3&} 0.01 ©]3F  0.01 ©]3}
H| A (As) 0.05 ©]& 0.05 o]} 0.05 ©]3F  0.05 ©]&}
A ZHCN) O BEINTE 001 o
2(Hg) O HEIITE 0001 o1t
o o] HEHOAME HEHAAM = HAEHAM = 0.0005
Uit olgl okl et o] s}
Zelazgvolg=n|dd HAEH A= HAEHAAM=
(PCB) et ok
w(Pb) 0.1 o3}k 0.05 o]s} 0.1 °]38} 0.1 o3}
67+ (Cr’) 0.05 ©]3} 0.05 o]s} 0.05 ©] 3} 0.05 ©] 3}
o] 2AH A A (ABS) 0.5 o]3}
Abed st 0.004 ©]3} sz
12—t EZ 2ol gt 0.03 °]3} o
HEGFZ 2 g d(PCE) 0.04 ©]3} 0.01 ©]3} 0.01 °]3}
BEa Ll 0.02 °]3k
Al 0.01 ©]s} - _
ZREYE 0.08 o]&}
tlo g al Al ek o] E s
(DEHP) 0.008 °l3f
OFE] & 0.02 o]s}
= 0.005 ©]8}  0.005 o]3}
EgZ eyl 0.03 °J8F  0.03 °]s}
1L,1,1I-EgZ2=20 gt 0.3 o] 3} 0.3 o] 3}
EFq - -
of| el Al _ _
Bk - -
g FelE Al Ve v AstEe ] 4% Jh=Fel 0.005 mg L
T el 0.05 mg LR 20 ZsEQlar, ABS, 1,2-tEFRREew, PCE,
tZzade HA, S22 ZE, DEHP, QFE|E S9] 7]Fo] AAEY).
SAhT T FHETY Ve Y sdstH, Aot vHET FETES
A &ehE o] AQH 2 2 {0 HEHAAM = F HellA 77y 0.01 mg

" ol3}, 0.001 mg L' o]3F @ 0.0005 mg L' o]at® A=t
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7}. FAO (Food and Agriculture Organization)
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il

A% (salinity), E

e

91}

(specific ion toxicity)

w1l
=~

(soil infiltration rate), S5 o]2=A

(bicarbonate, nitrate &)°.=

N

= A uj 7]

SAR (Sodium adsorption ratio)@} 7] %% (Electronic
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TE 84 FE
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¥3-3-29. ANE F29 HAS 9 AH!

Degree of Restriction on Use

Potential Irrigation Problem Units -
None Slight to Moderate Severe
Salinity (affect crop water availability)?
ECy dS/m <0.7 0.7~3.0 >3.0
TDS mg/L <450 450~2000 >2000
Infiltration (affect infiltration rate of water into the soil. Evaluate using ECy and SAR together)3
=0~3 >0.7 0.7~0.2 <0.2
=3~6 >1.2 1.2~0.3 <0.3
SAR =6~12 and ECy >1.9 1.9~0.5 <0.5
=12~20 >2.9 2.9~1.3 <1.3
=20~40 >5.0 5.0~2.9 <2.9
Specific Ion Toxicity (affect sensitive crops)
. . surface irrigation SAR <3 3~9 >9
Sodium(Na) : . 5
sprinkler irrigation me/L <3 >3
) A surface irrigation me/L <4 4~10 >10
Chloride(Cl) ; T
sprinkler irrigation me/L <3 >3
Boron(B) mg/L <0.7 0.7~3.0 >3.0
Miscellaneous Effects (affect susceptible crops)
Nitrogen (NO3;—N)’ mg/L <5 5~30 >30
Bicarbonate (overhead sprinkling only) me/L <1.5 1.5~8.5 >8.5
pH Normal Range 6.5~8.4

Al :5mg L™ As:01mg LY Cd:0.01mg LY, Cr(VD):01mg L™ Cu:02mg L7,
Pb:50mg LY, Ni:02mg LY, Zn:2.0mg L7}

1 Adapted from university of California Committee of Consultants 1974.

2 ECy=electrical conductivity

3 SAR=sodium adsorption ratio

4 For surface irrigation, most tree crops and woody plants are sensitive to sodium and chloride

5 NOs;—N=nitrate nitrogen reported in terms of elemental nitrogen(NH;—N and Organic—N should be
included when wastewater is being tested

6 me/L=milliequivalent per liter(mg/L-equivalent weight)

. w2

oA e FHRA7ES AA F HAE Y
(Criteria) ¢} =38 7]+ (Water Quality Standard) o =
AR Aol AR 2 74 1S A FolA
B FARFNA Fdsta 7] wjEol 72 Fuinp FAT|Eo] Aels
EPA (U.S. Environmetal Protection Agency)olA & oA we} 7}4 -8,
TAL, IS, o, HAdolAE, TEE, o EES 2

e
2
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T3 245 g FAVIEAE e 3R ure] A gA4FE
(Criteria Maximum Concentration, CMC)¢} WHd-5% (Criteria Continuous
Concentration, CCC)E A3t low, Hek=  (Cancer potency factor,
ql=)¥} W]E=#H (Referece dose, RfD)S wvlE o= AA A7 H<E (Human
Health)E 913+ FdFAAE A AAsta Ao 948%

s
Ao A&EHow s F= =4S AQdstar G Y

= AT B4 S 2 5

B A7 dRe F 5 b BAR AS5How wEHel Ak 49 A

) RS B4 HurEd ofv g,

M AT AL B, Ade A% E 0 SHRA 120850 B
==

= 7FA 1A= *% (National Recommended Water Quality Criteria For
Priority Toxic Pollutants) <} H]-$-A A& 477] o] tist =7}
Fd FAAE AAS 9ok (%3-3-30, E3-3-31). F3 AAAHE
A FHAFEAA ATHES J¥AHZ (Linear approach)¥ H]H ¥
(Nonlinear approach)®2l o &2 vy A AlstaL o, of7|o+= o] FFZ e
719+ (Biocentration factor, BCF), o]5F4# % (Fish intake, FI), 29
At 7] &= (Relative souce contribution, RSC) 59 <SIAES A5l <)
o olE SAEEE T IS AY =H dg EAXE ql* ( kg—d/mg
or per mg/kg—day) ¢ RfD (mg/kg—d)= U} 107°9 9aidS 7|2o=z 3
a2 o, AN 45 (Alternative risk level) 2 AFHS o] &3]
<)

107702 22383 gir). o] ugor ¥3-3-32¢| 4% AAR BES ¢

ol i

fo o o K

O

3k QE|A EAFEAR A AL AAFL Ul E3-3-33% H|=

g
S 7IWro 23 #5483 (Organoleptic Effects)oll thdt =AX|o], o]= QA3+
[e) 7ﬂ

oAl A ol# ARt B3 vkt HAE 7] By AR Eo R Q1T
ARELES =74 & & A5 23714 225 Uk 57 Aux =2 YERya
At} 23714 E-E %, Trichlorophenol,2,4,5 + H|$HAAEZA ALk

Aux Bo #HA 9 A48 AaA g AAetaL A
o

@ 2AFEAN 44 2AE US EPACIAE AASL et

T O
§E4 B5 FAAE ol Fuel oEaA @i FEHEN B PR oE
=] - j
[¢)

=
=

= 2552 UH F4F5AAE Arlsta v @5l A CMC 9F CCCo &

T A Ak CF (Conversion

o] 2k=stal Aok (3£3-3-34,

#E3-3-35). B9 A% A &= w550 He 44 #EL Total

recoverable metale]gl= FTdHo=Z YelH CWAS] 304(a) aquatic life

criteria® ©]-&3stil CFE watel AME @S =742 AAstL Ao =

288



3, FAEAOAEZ 120%F F Pentachlorophenols w4 CMC% CCCol
et F=AXRE pH 7.80 A& Fhe ARESte] ‘CMC  (dissolved) =
exp{1.005(pH)—4.869}"9} “CCC (dissolved) = exp{1.005(pH)—5.134}" A
2F21S- %3l Pentachlorophenol W= =S YEH I 9
olE TAX A= v FATH (Clean Water Act, CWA)olgt= ¢
DA dtAe®, FAFH (CWA) 303%9}F 30420 ZA3te] EPACIA
(o]

¥3-3-30. ] X BB g w714 A FAFAA (9] 1 pg L7
Freshwater Human health
Priority Pollutant CMC CcCe . .
1 = Z A Q
(Acute) (Chronic) S+A7IA 1A FelelH
RID=4E—4
RSC=40%
At 5.6 640 BCPo1
FI=17.5
ql* used=1.75
As 340 150 0.018 0.14 BCF=44
FI=6.5
Be
RfD=1E—-3(food)
Cd 2.0 0.25 RfD=0.0005(water)
RSC=25%
Cr(1I) 570 74 1.5E+0
Cr(VD) 16 11 3E-3
Cu 1300
Pb 65 2.5
Hg 1.4 0.77
0.3 Rf{D=1E—4ng/kgBW—day

Methylmercury -
mg kg _
FI=17.5

1 RSC=2.7E-5mg/kgBW—day

RfD=2E-2
Ni 470 52 610 4600 BCF=47
FI=6.5

RfD=5E-3
Se 5.0 170 4200 BCF=4.8
FI=17.5

RfD=5E-3

Ag 3.2 BCF=0.5

RfD=6.8E—5
BCF=116
RSC=20%

FI=6.5

Ti 0.24 0.47

RfD=3E-1
Zn 120 120 7400 26000 BCF=47
FI=17.5
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¥3-3-30. U7 A SAEA Ut 5714 @i §

AEAA (] pg L7H
Freshwater Human health
Priority Pollutant CMC Ccce . .
o % % A& E
(Acute) (Chronic) €+Tr7] Z‘” ‘IT7] Z‘” ]— €] Eﬂ O] 1
RID=2E-2
BCF=1
CN 22 5.2 140 140 RSC=20%
FI=6.5
7 million
Asbestos fibers/L
ql*=1.56E+5
2,3,7,8—TCDD(Dioxin) 5.0E-9 5.1E-9 BCF=5000
FI=17.5
ADI=15.6ug/kg/day
Acrolein 3 3 6 9 BCF=215
FI=17.5
ql*=54E—-1
Acrylonitrile 0.51 0.25 BCF=30
FI=17.5
ql*=1.5E—2
Benzene 2.2 51 BCF=5.2
FI=17.5
ql*=7.9E—3
Bromoform 4.3 140 BCF=3.75
FI=17.5
ql*=1.3E—1
CarbonTetrachloride 0.23 1.6 BCF=18.75
FI=17.5
RID=2E-2
Chlorobenzene 130 1600 St
FI=6.5
ql*=8.4E—2
Chlorodibromomethane 0.40 13 }%gg:gozg
FI=17.5
Chloroethane
2—Chloroethylvinyl Ether
ql*=6.1E—3
Chloroform 5.7 470 BCF=3.75
FI=6.5
ql*=6.2E—2
Dichlorobromomethane 0.55 17 BCF=3.75
FI=17.5
1,1—Dichloroethane
ql*=9.1E—2
1,2—Dichloroethane 0.38 37 BCF=1.2
FI=17.5
ql*=6E—1
. RSC=20%(not used)
1,1—Dichloroethylene 330 7100 BCF=5.6
FI=6.5
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¥3-3-30. u] oA =XEA e Zrtd A FAEAH (&) g LY

Freshwater Human health

Priority Pollutant CMC CccC

(Acute) (Chronic) eH7AL 714 il

1,2—Dichloropropane

0.50

15

ql*=6.7E—2
BCF=4.1
FI=17.5

1,3—Dichloropropene

0.34

21

RfD=3E—-4
BCF=1.9
FI=6.5

Ethylbenzene

530

2100

RfD=1E—-1

RSC=20%(not used)

BCF=37.5
FI=6.5

MethylBromide

47

1500

RfD=1.4E-3
BCF=3.75

(Chloroform BCF used)

FI=17.5

Methyl Chloride

MethyleneChloride

4.6

590

ql*=7.5E—3
BCF=0.9
FI=17.5

1,1,2,2—Tetrachloroethane

0.17

4.0

ql*=2E-1
BCF=5
FI=17.5

Tetrachloroethylene

0.69

3.3

ql*=3.98E—-2
BCF=30.6
FI=17.5

Toluene

1300

15000

RfD=2E—-1

RSC=20%

BCF=10.7
FI=6.5

1,2—Trans—Dichloroethylene

140

10000

RfD=2E-2

RSC=20%

BCF=1.58
FI=6.5

1,1,1—Trichloroethane

1,1,2—Trichloroethane

0.59

16

ql*=0.057

RfD=4E-3

RSC=20%
BCF=4.5
FI=17.5

Trichloroethylene

2.5

30

ql*=1.26E—2

BCF=10.6
FI=17.5

VinylChloride

0.025

ql*=1.74E-2

BCF=1.17
FI=6.5

2—Chlorophenol

81

150

RfD=5E-3
BCF=134
FI=17.5
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Freshwater Human health

Priority Pollutant CMC Ccce

(Acute) (Chronic) =+a7lA A A&t o] H

RfD=3E-3
2,4—Dichlorophenol 77 290 BCF=40.7
FI=17.5

RfD=2E-2
2,4—Dimethylphenol 380 850 BCF=93.8
FI=17.5

(0.039mg/kg/day)/100
2—Metyyl—4,6Dinitrophenol 13 280 BCF=5.5

FI=17.5

RID=2E-3
2,4—Dinitrophenol 69 5300 BCF=1.5
FI=17.5

2—Nitrophenol

4—Nitrophenol

_ o RID=3E-2
3—Methyl—4—Chlorophenol ql*=1.2E—1

ql*=0.12
RfD=3E-2
BCF=11
FI=17.5

Pentachlorophenol 19 15 0.27 3.0

RfD=6E—1
Phenol 10000 860000 BCF=1.4
FI=17.5

ql*=0.011
2,4,6—Trichlorophenol 1.4 2.4 BCF=150
FI=17.5

RID=6E-2
Acenaphthene 670 990 BCF=242
FI=17.52

Acenaphylene

RID=3E-1
Anthracene 8300 40000 BCF=30
FI=17.5

ql*=230

- RfD=3E-3
59. Benzidine 0.000086  0.00020 BCF=87.5

FI=17.5

ql*=7.3E+0
Benzo(a)Anthracene 0.0038 0.018 BCF=30
FI=17.5

ql*=7.3E+0
Benzo(a)Pyrene 0.0038 0.018 BCF=30
FI=17.5

ql*=7.3E+0
Benzo(b)Fluoranthene 0.0038 0.018 BCF=30
FI=17.5

Benzo(ghi) Perlene
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Freshwater Human health
Priority Pollutant CMC Ccce R
1 = [e] = A Q
(Acute) (Chronic) S+A7IA 1A FerlolE
ql*=7.3E+0
Benzo (k)Fluoranthene 0.0038 0.018 BCF=30
FI=17.5
Bis(2—Chloroethoxy)Methane
ql*=1.1
Bis(2—Chloroethyl)Ether 0.030 0.53 BCF=6.9
FI=17.5
RfD=4E-2
Bis(2—Choroisopropyl)Ether 1400 65000 BCF=2.47
FI=17.5
ql*=0.014
Bis(2—Ethylhexy)Phthalatex 1.2 2.2 BCF=130
FI=17.5
4—Bromophenyl Phenyl—
Ether
RfD=2E—-1
ButylbenzylPhthalate 1500 1900 BCF=414
FI=17.5
RfD=8E-2
2—Chloronaphthalene 1000 1600 BCF=202
FI=17.5
4—Chlorophenyl Phewnyl—
Ether
ql*=7.3E+0
Chrysene 0.0038 0.018 BCF=30
FI=17.5
ql*=7.3E+0
Dibenzo(a,h) Anthracene 0.0038 0.018 BCF=30
FI=17.5
RfD=9E-2
. RSC=20%(not used)
1,2—Dichlorobenzene 420 1300 BCF=55.6
FI=6.5
ADI=1.34E-2
1,3—Dichlorobenzene 320 960 BCF=55.6
FI=17.5
ADI=1.34-2
o RSC=20%
1,4—Dichlorobenzene 63 190 BCF=55.6
FI=6.5
ql*=0.45
3,3'=Dichlorobenzidine 0.021 0.028 BCF=312
FI=17.5
RfD=8E—1
DiethylPhthalate 17000 44000 BCF=73
FI=17.5
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Priority Pollutant

Freshwater

Human health

CMC
(Acute)

CCC
(Chronic)

245717

714

g0l el

Dimethyl Phthalatew

270000

1100000

ADI=10
BCF=36
FI=17.5

Di—n—ButylPhthalatew

2000

4500

RfD=1E—-1
BCF=89
FI=17.5

2,4—Dinitrotoluene

0.11

3.4

ql*=3.11E—1
RfD=2E—3(not used)
BCF=3.8
FI=17.5

2,6 —Dinitrotoluene

Di—n—0Octyl Phthalate

1,2—Diphenylhydrazine

0.036

0.20

ql*=0.8
BCF=24.9
FI=17.5

Fluoranthene

130

140

RfD=4E-2
BCF=1150
FI=17.5

Fluorene

1100

5300

RfD=4E-2
BCF=30
FI=17.5

Hexachlorobenzene

0.00028

0.00029

ql*=1.6
RfD=8E—4(not used)
BCF=8690
FI=17.5

Hexachlorobutadiene

0.44

18

ql*=0.078
BCF=2.78
FI=17.5

Hexachlorocyclopentadiene

40

1100

RfD=7E-3
RSC=20%(not used)
BCF=4.34
FI=6.5

Hexachloroethane

1.4

3.3

ql*=0.014

RfD=1E-3

BCF=86.9
FI=17.5

Indeno(1,2,3—cd)Pyrene

0.0038

0.018

ql*=7.3+0
BCF=30
FI=17.5

Isophorone

35

960

ql*=9.5E—4
RfD=2E—1(not used)
BCF=4.38
FI=17.5

Naphthalene
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Freshwater Human health

Priority Pollutant CMC Ccce

(Acute) (Chronic) =+a7lA A A-&-dlolE

RID=5E—4
Nitrobenzene 17 690 BCF=2.89
FI=17.5

ql*=51

N—Nitrosodimethylamine 0.00069 3.0 BCF=0.026
FI=17.5

ql*=7.0

N—Nitrosodi—n—Propylamine 0.0050 0.51 BCF=1.13
FI=17.5

ql*=0.0049

N-—Nitrosodiphenylamine 3.3 6.0 BCF=136
FI=17.5

Phenanthrene

RfD=3E-2
Pyrene 830 4000 BCF=30
FI=17.5

RfD=1E-2
s RSC=20%
1,2,4—Trichlorobenzene 35 70 BCF=114

FI=6.5

ql==17

) RfD=3E—-5(not used)
Aldrin 3.0 0.000049 0.000050 BCF=4670

FI=17.5

ql*=6.3
a—BHC 0.0026 0.0049 BCF=130
FI=17.5

ql*=1.8
B—BHC 0.0091 0.017 BCF=130
FI=17.5

ql*=1.3

B BCF=130

RSC=20%

delta—BHC

ql*=3.5E—1

RfD=5E—4(not used)
Chlordane 2.4 0.0043 0.00080 0.00081 BCF=14100

FI=17.5

ql*=0.34

o RfD=5E—4(not used)
4—4'-DDT 1.1 0.001 0.00022 0.00022 BCF=53600

FI=17.5

ql*=0.34
4,4'-DDE 0.00022  0.00022 BCF=53600
FI=17.5
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Priority Pollutant

Freshwater

Human health

CMC CCC
(Acute) (Chronic)

245717

714

AR-g-dlolH

4,4'-DDD

0.00031

0.00031

ql*=0.24
BCF=53600
FI=17.5

Dieldrin

0.24 0.056

0.000052

0.00005
4

ql*=16
RfD=5E—-5(not used)
BCF=4670
FI=17.5

a—Endosulfan

0.22 0.056

62

89

RfD=6E—-3
BCF=270
FI=17.5

B—Endosulfan

0.22 0.056

62

89

RfD=6E—-3
BCF=270
FI=17.5

EndosulfanSulfate

62

89

RfD=6E—-3
BCF=270
FI=17.5

Endrin

0.086 0.036

0.059

0.060

RfD=3E—4

BCF=3970

RSC=20%
FI=6.5

EndrinAldehyde

0.29

0.30

RfD=3E—4
BCF=3970
FI=17.5

Heptachlor

0.52 0.0038

0.000079

0.000079

ql*=4.5
RfD=5E—4(not used)
BCF=11200
FI=17.5

HeptachlorEpoxide

0.52 0.0038

0.000039

0.000039

ql*=9.1
RfD=1.3E—5(not used)
BCF=11200
FI=17.5

PCBs

0.014

0.000064

0.000064

qlx=2
BCF=31200
FI=17.5

Toxaphene

0.73 0.0002

0.00028

0.00028

gql*=1.1
BCF=13100
FI=17.5

National Recommended Water Quality Criteria(2002); Human Health Criteria Calculation Matrix
National Recommended Water Quality Criteria
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Freshwater Human health
Non—priority pollutant (Aci\ﬁtce) (Cgriiic) Sreda S04 Ageol g
Alkalinity 20000
Aluminum pH6.5—9.0 750 87
Ammonia
AestheticQualities
Bacteria
Barium 1000 RfD=7E—2(not used)
Boron
Chloride 86000 230000
Chlorine 19 11
ChlorophenoxyHerbicide2,4,5— RfD=8E—3(not used)
T.p RSC=20%
ChlorophenoxyHerbicide2,4—D 100 e
ql*=2.2E+2
Chloropyrifos 0.083 0.041 BCF=63
FI=17.5
Color
Demeton 0.1
Ether,BisChloromethyl 0.00010  *-090%
Gases, TotalDissolved
Guthion 0.01
Hardness
exachlor%)cyclq—hexane— 0.0123 0.0414
echnical
Iron 1000 300
Malathion 0.1
Manganese 50 100 RfD=1.4E—1(not used)
Methoxychlor 0.03 100 RSCI 0 (S o)
Mirex 0.001 0.001
Nitrates 10000 RfD=1.6E+0(not used)
By=43.46
Nitrosamines 0.0008 1.24 BCF=0.20
(q1*=1.5E+2 not used)
BCF=1.51
Dinitrophenols 69 1.24 RfD=2E-3
FI=17.5
ql*=5.43
Nonylphenol 28ug/L 28ug/L BCF=3.38
FI=17.5
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Freshwater Human health
Non—priority pollutant CMC CcCe
5 +-8-7] % S 7] x Al&-g|o E
(Acute)  (Chronic) SHRZIAL A il
By=43.46
Nitrosodibutylamine,N 0.0063 0.22 BCF=0.20
(ql*=1.5E+2 not used)
ql*¥=2.13
Nitrosodiethylamine,N 0.0008 1.24 BCF=0.055
FI=17.5
Nitrosopyrrolidine,N 0.016 34
Oil and Grease
Oxygen, Dissolved
RID=8E—4
Diazinon 0.17 0.17 BCF=2125
FI=17.5
Parathion 0.065 0.013
Pentachlorobenzene 1.4 1.2
pH 6.5 — 9 5—-09
Phosphorus Elemental
Nutrients
Solids Dissolved and Salinity 250000
Solids Suspended and
Turbidity
Sulfide—Hydrogen Sulfide 2.0
RID=3E—4
Tainting Substances BCF=1125
FI=17.5
Temperature
RID=1E-1
Tetrachlorobenzene,1,2,4,5 0.97 1.1 BCF=110
FI=17.5
Tributyltin(TBT) 0.46 0.072
Trichlorophenol,2,4,5 1800 3600

National Recommended Water Quality Criteria(2002); Human Health Criteria Calculation Matrix
National Recommended Water Quality Criteria
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Linear Approach

Using cancer potency, ql* Using Reference Dose, RfD
=+ (107%/q1%)x70kg<1000ug/mg AWQC(ug/l) =
& 14 AWQC(ug/L) = [RfD[mg/kg—day ] XRSCx(70kg/2L/d+(0.0175
T (2L/d+(0.0175kg/d<BCF[L/Kg])) kg/dXBCF[L/kg)1x1000ug/mg or (—RSC)
(107%q1#)<70kg*<1000ug/mg AWQC(ug/L) =
714 | AWQC(ug/L) = [RfD[mg/kg—day ]XRSCx(70kg/(0.0175kg/d>
0.0175kg/d>BCF[L/Kg] BCF[L/kg]))1<1000ug/mg or (—RSC)
Nonlinear Approach
;7];;] AWQC (ug/L) =POD/UFXRSC X (BW/DI+ (FIXBCF)
714 | AWQC(ug/L)=POD/UFXRSCX(BW/(FIXBCF))
AWQA=Ambient water quality criteria=national recommended water quality criteria
ql*=Cancer potency factor kg—d/mg or per mg/kg—day
RSD=Risk specific dose 10~ %/ql*mg/kg—day
RfD=Reference dose mg/kg—d
DI=Drinking water intake 2L/day
H] 31 | BW=Human body weight 70kg
FI=Fish intake 0.0175kg/day
BCF=Bioconcentration factor L/kg
UF=Uncertainty factor (unitless)
RSC=Relative source contribution (percentage of subtraction)
POD=Point of departure mg/kg—day
National Recommended Water Quality Criteria 2002, Human Health Criteria Calculation Matrix
¥3-3-33. #5a (2, HA) (h9] @ pg L7H)
LHEEA Head F=AA LHEA Head F=AA
Acenaphthene 20 3—Methyl—4—Chlorophenol 3000
Monochlorobenzene 20 3—Methyl—6—Chlorophenol 20
3—Chlorophenol 0.1 2—Chlorophenol 0.1
4—Chlorophenol 0.1 Copper 1000
2,3—Dichlorophenol 0.04 2,4—Dichlorophenol 0.3
2,5—Dichlorophenol 0.5 2,4—Dimethylphenol 400
2,6—Dichlorophenol 0.2 Hexachlorocyclopentadiene 1
3,4—Dichlorophenol 0.3 Nitrobenzene 30
2,4,5—Trichlorophenol 1 Pentachlorophenol 30
2,4,6—"Trichlorophenol 2 Phenol 300
2,3,4,6—Tetrachlorophenol 1 Zinc 5000
2—Methyl—4—Chlorophenol 1800

National Recommended Water Quality Criteria
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=22 Conversion Factors (CF)

Conversion Factor

Metal
Freshwater CMC Freshwater CCC
Arsenic 1.000 1.000
Cadmium 1.136672—[(In hardness)(0.041838)] 1.101672—[(In hardness)(0.041838)]
Chromium I 0.316 0.860
Chromium VI 0.982 0.962
Copper 0.960 0.960
Lead 1.46203—[(In hardness)(0.145712)] 1.46206—[(In hardness)(0.145712)]
Mercury 0.85 0.85
Nickel 0.998 0.997
Selenium - -
Silver 0.85 -
Zinc 0.978 0.986

National Recommended Water Quality Criteria

#3-3-35. Ao o &St

91 g

Freshwater Conversion Factors (CF)

Chemical mA bA mC bC .
CMC * cce >
. 1.13667— 1.101672—
Cadmium 10166 —3.924  0.7409  —4.719 [} 11rdness)(0.041838)]  [(In hardness)(0.041838)]
Chromium I 0.8190  3.7256  0.8190  0.6848 0.316 0.860
Copper 0.9422 —1.700 0.8545 —1.702 0.960 0.960
1.46203— 1.46203—
Lead 1273 1460 1273 =4705 [ hardness)(0.145712)]  [(In hardness)(0.145712)]
Nickel 0.8460  2.255  0.8460  0.0584 0.998 0.997
Silver 172 —6.59 - - 0.85 -
Zinc 0.8473  0.844  0.8473  0.884 0.978 0.986

% CMC (dissolved) = exp{ma[ln(hardness)]+bs} (CF)
> CCC (dissolved) = exp{mc[In(hardness)]+bc} (CF)

National Recommended Water Quality Criteria
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. FAA (New Jersey, NJ) &5 $2A7F

US EPAE 2 #2E fate] v=9 5055 1089 (Region) &=
et glom wAAE w53 3 ¥ (Region) 2= &Fdtal UTh
AAe M= = AREEA me} 77 TeoE vy #etal e, 7t
sa< Fresh water(s) (FW 1, 2), Pinelands water (PL), Coastal saline
waters (SC), Saline waters of estuaries (SE 1, 2, 3)= u¥¢ 83tz 3
(3£3-3-36). AA7IA, wAA FAFlNA Z4E ARR &l el AHefetar

o™, Fresh water(s)E AWk oz wkxzA] 3.5 ppt(%) T o] &=

FadA AdHoR AN E= AES e vEA (non—tida) ¥ FA]
(tidal) =°]™, Pinelands water(s)+= FHAN A e U&= =& v
th. &3 Coastal saline water(s)s= AdASFE ou|st, Saline water(s) of
estuaries™= Zoly vltE S 507 ofHA 9 dE FTh o714 Saline
water(s)&F TrEA] 3.5 ppt (%)olde] dis T+ == Helar 9

EHAETIE 2E FW2 SHoleE 1) Add 2 AdA (4%)9 74, 9]
T, ¥4 2) 124 dAad oA, 3) A F w385 T, 4) AR 2 &
= T FFET T, 5) ZIEF FE A ARSI Zo]l MEAQ AEES nlE o
2 olFA Ut A7|A wAA FAFAAME sHETE WS LA gt
v F4E, FAY (5F54), ddEsded AHE8HE 45 Seka A wAA
o FHol gt A4 71T tiste] US EPACA + National

o
b R
ol
£y

Recommended Water Criteriax @ <lA| Yo 7|+

health) 7|3 TR =A (CCO), vA44=A4 (CMO)Le=z vy 7|EAE AAS

3 9t} o]g 3k 7]+& US EPA HuXxE nlfg oz 71538t x| oo 7144
(@)

BAARN & efste] AAsta dvta wAA TR AR A
3ol Y SAEL oiF VEAE dife 57 AnAE ddletA e
Fror dAsta vt

= EPACIA AR =4 EAAE wg ez s187 £
FW2 swel tigh gl =27]E (125 F)& AL vk E=3F F=
o|Edt= ST EH=E I pHol olEsts =4 dis] AAG e ECd

=& WHE EPACA AN =F Ay 2ok 9714 CMCe A
MA1CD10 (Minimum average one day flow with a statistical recurrence
interval of 10 years) flowsS Z33# &= Ao we} A& 1A7F 7))
A= xdseh. ey, FEed g CMC A= Hab 24 AP = YERY
W, 7t=w, AF, 9, T, WA, 2, ofdel deiA e Hat 6A1Fe® YER

o 2 o
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3 Atk CCCY 49 MA7CD10 (Minimum average seven consecutive day
flow with a statical recurrence interval of 10 years) flowE X334 &+=
Aol dAgetar glow, Fo axgte® Yepa v 7=, 37 AE,
g, YA, &, ofddel tigt @ FAX = dre wet 7es AAsta o
A EES st w58 2 AL CF (Conversion factors)E ©]-&
sto] AbEstal vk (33-3-38). Eg olE HAEA (125%)E
Pentachlorophenol& 2 o] W] CMC¢ CCCol W3t =4 7kS pHE 7]
23Fe] “CMC=exp{1.005(pH)—4.869}"¢} “CCC=exp{1.005(pH)—5.134}" A
AAS FEl AA ks AAeka ok AIREAdd w1k v
oA (noncarcinogenic) A8 7] X =23 F=AXE= MATCD1I0 flow ©]Ao]A
I E7F gl 30Y HHoz veRY Y, webA  (carcinogenic) =7
+ Rk Ao Sl s ZINeR ol A A Aol wet
ol e ZINIETL gl 70d W ow yehdth g A A
-

-

2~ O
a]:

s e

=5

Be o

BT

“period of record"dl] we} 1w 75% 5 RISt FHOE St GAEH O
HAlskaL 9l

302



¥3-3-36. FTAA Y o)lgEAH =

Class

Content

FW1

1)
2)
3)
4)

A FARA D AEAZ tEete] FolE 919
e EEDE!

Aol W AEI (5= §4, o F U WA
71eb el Hel AHg

PL1

1)
2)
3)

Cranberry + 4 53553 &2 5ol AL
E7gk A A 2~g o] 2}
AYAY E A F FFET Fa

FW2

1)
2)

3) v H

4)
5)

A W A (FAE) 774, o], WA
1 23 gz e)A

SE1

1)
2)
3)
4)

oAdF &

A W A (FAE) 774, o], WA
1 23 g = e)A

71eb el 42l ALE

SE2

1)
2)
3)
4)
5)

A W A (BHB) FA, o F, WA
854 offol o]F

opAe]

2 244 dl=elol A

71eb gl Hel AHg

SE3

1)
2)
3)
4)
5)

2 247 #=elol A
AR §A 9} o] F
854 oo olF
oFA) o] £

e e Al ALS

SC

1)
2)
3)
4)

of s} 7 3
e ECDE
A4 9 A (BHE) FA, o F, WA
71eb el HQl A

A}& @ Chapter 9B Surface water quality standards of NJ
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Fresh water (FW2) criteria

Toxic Substance Aquatic
CMC cee Human health
(Acute) (Chronic)
At 5.6 h
As 340 150 0.017 hc
Be 6.0 h
Cd 3.4 h
a.Cr(1I)
b.Cr(VI) 15 10
Cu 1300 h
Pb 38 5.4 5.0 h
Hg 1.4 0.77 0.05 h
Ni 500 h
Se 20 5.0 170 h
Ag 170 h
Ti 0.24 h
Zn 7400 h
CN 22 5.2 140 h
Asbestos 7x10° fibers/L > 10um (h)
2,3,7,8—TCDD(Dioxin) 5.0E-9 hc
Acrolein 6.1 h
Acrylonitrile 0.051 hc
Benzene 0.15 hc
Bromoform 4.3 hc
CarbonTetrachloride 0.33 hc
Chlorobenzene 210 h
Chlorodibromomethane 0.40 hc
Ammonia, un—ionized N.J.A.C. 7:9B—1.14(e)
Barium 2000 h
Chloroform 68 h
Dichlorobromomethane 0.55 hc
Chloride 860000 230000 250000 ol
1,2—Dichloroethane 0.29 hc
1,1—Dichloroethylene 4.7 h
1,2—Dichloropropane 0.50 hc
Chlorine Produced Oxidants(CPO) 19 11
Ethylbenzene 530 h
MethylBromide 47 h
Chlorpyrifos 0.083 0.041
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Fresh water (FW2) criteria

Toxic Substance Aquatic
CMC cee Human health
(Acute) (Chronic)
MethyleneChloride 2.5 hc
1,1,2,2—Tetrachloroethane 4.7 h
Tetrachloroethylene 0.34 hc
Toluene 1300 h
1,2—Trans—Dichloroethylene 590 h
1,1,1—Trichloroethane 120 h
1,1,2—Trichloroethane 13 h
Trichloroethylene 1.0 hc
VinylChloride 0.082 hc
2—Chlorophenol 81 h
2,4—Dichlorophenol 77 h
2,4—Dimethylphenol 380 h
Chromium 92 h
2,4—Dinitrophenol 69 h
Demeton 0.1
b Bietlororoe 0351 i
4,6 —Dinitro—o—cresol 13 h
Pentachlorophenol 0.27 hc
Phenol 10000 h
2,4,6—Trichlorophenol 0.58 hc
Acenaphthene 670 h
Guthion 0.01
Anthracene 8300 h
Benzidine 0.000086 hc
Benzo(a)Anthracene 0.038 hc
Benzo(a)Pyrene 0.0038 hc
Benzo(b)Fluoranthene 0.038 hc
Malathion 0.1
Benzo(k)Fluoranthene 0.38 hc
Manganese
Bis(2—Chloroethyl)Ether 0.030 hc
Bis(2—Choroisopropyl)Ether 1400 h
Bis(2—Ethylhexy)Phthalate 1.2 hc
Methoxychlor 0.03 40 h
ButylbenzylPhthalate 150 h
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Fresh water (FW2) criteria
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#3-3-37. 449

Toxic Substance Aquatic
CMC cee Human health
(Acute) (Chronic)
2—Chloronaphthalene 1000 h
Methyl t—butyl ether 70 h
Chrysene 3.8 hc
Dibenzo(a,h) Anthracene 0.0038 hc
1,2—Dichlorobenzene 2000 h
1,3—Dichlorobenzene 2200 h
1,4—Dichlorobenzene 550 h
3,3°=Dichlorobenzidine 0.021 hc
DiethylPhthalate 17000 h
Mirex 0.001
Di—n—ButylPhthalate 2000 h
2,4—Dinitrotoluene 0.11 hc
Nitrate 10000 h
N-—Nitrosodi—n—propylamine 0.0050 hc
1,2—Diphenylhydrazine 0.036 hc
Fluoranthene 130 h
Fluorene 1100 h
Hexachlorobenzene 0.00028 hc
Hexachlorobutadiene 0.44 hc
Hexachlorocyclopentadiene 40 h
Hexachloroethane 1.4 hc
Indeno(1,2,3—cd)Pyrene 0.038 hc
Isophorone 35 hc
N—Nitrosopyrrolidine 0.016 hc
Nitrobenzene 17 h
N—Nitrosodimethylamine 0.00069 hc
N—Nitrosodi—n—Propylamine 0.0063 hc
N—Nitrosodiphenylamine 3.3 hc
Parathion 0.065 0.013
Pyrene 830 h
1,2,4—Trichlorobenzene 21 h
Aldrin 3.0 0.000049 hc
a—BHC 0.0026 hc
3—BHC 0.0091 hc
v—BHC 0.95 0.98 h
1.4 h

Pentachlorobenzen
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Fresh water (FW2) criteria

Toxic Substance Aquatic
CMC cee Human health
(Acute) (Chronic)
Chlordane 2.4 0.0043 0.00010 hc
4—4'-DDT 0.00031 hc
4,4'-DDE 0.00022 hc
4,4'-DDD 1.1 0.0010 0.00022 hc
Dieldrin 0.24 0.056 0.000052 hc
a—Endosulfan 0.22 0.056 62 h
3—Endosulfan 0.22 0.056 62 h
EndosulfanSulfate 62 h
Endrin 0.086 0.036 0.059 h
EndrinAldehyde 0.059 h
Heptachlor 0.52 0.0038 0.000079 hc
HeptachlorEpoxide 0.52 0.0038 0.000039 hc
PCBs 0.014 0.0000064 hc
Toxaphene 0.73 0.0002 0.00028 hc
Phosphorous(yellow)
Selenium 20 5.0 170 h
Sulfide—hydrogen sulfide 2
1,2,4,5—Tetrachlorobenzene 0.97 h
2,4,5— Trichlorophenol 1800 h

h : Human health noncarcinogen
hc : Human health carcinogen
ol : Organoleptic effect—based citeria

Chapter 9B Surface water quality standards of NJ
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General formula

Freshwater aquatic criteria for metal

WER [ e(\'[ln(hardness) ]+InA-V[InZ]) ] CF

Cadmium

Chromium I

Copper

Nickel

Silver

Zinc

Acute dissolved criterion
Chronic dissolved criterion
Acute dissolved criterion
Chronic dissolved criterion
Acute dissolved criterion
Chronic dissolved criterion
Acute dissolved criterion
Chronic dissolved criterion
Acute dissolved criterion
Acute or dissolved criterion

Chronic dissolved criterion

WER[e(140166[ln(hardness)—34924) ] 0.651
WER[e(047409[ln(hardness)—44719) ] 0.651
WER[e(04819[ln(hardness)+347256) ] 0.277
WER[e(04819[ln(hardness)+046848) ] 0.277
WER[e(049422[ln(hardness)—147)] 0.908
WER[e(08545[ln(hardness)—14702) ] 0.908
WER[e(04846[ln(hardness)+24255) ] 0.846
WER[e(04846[ln(hardness)+040584) ] 0.846
WER[e(1472[ln(hardness)—6459)] 0.85
WER[e(048473[ln(hardness)+04884) ] 0.950
WER[e(048473[ln(hardness)+04884) ] 0.950

V=pooled slop

A=FAV at given hardness
Z=selected value of hardness

Chapter 9B Surface water quality standards of NJ
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Ag 170 5

Al 5 5 5

As 0.017 50 0.1 0.1 0.1 0.05 0.05 0.05 0.01
At 3 5.6 0.01
B 3 1
Ba 2000

Be 6.0 0.1

Cd 3.4 0.01 0.0051 0.01 0.005 0.005 0.01 0.005
CN 5 24 =4 0.01 0.01
Co 0.05
Cu 1300 0.2 0.2~1 0.2~1

Cr (1) 0.0049

Cr(VI) 11 0.1 0.008 0.05 0.05 0.05

Cr(total) 0.1 0.05
F 1.5
Fe 1 5
Hg 0.05 0.2 24 =4 0.001 0.001
Li 2.5
Mn 0.2 0.2
Ni 500 0.2
Pb 5.0 5 0.2 0.05 0.1 0.01
Se 170 0.02~0.05 0.01
Sr 2.2x1077 4
Ti 0.24
U 0.01
7n 7400 2 1~5 0~0.5
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u 3 mg L7}
ey 1:;] Err FAQ1 7HL}?E uro];qf,]lo} = (mg L)
(‘Tng L’T) (;; L0y (Emg L (mg L7) (mg L7) (mg L7 ) N At HEeE
pH 6~8.5 6~8.5 6~8.5
ABS 0.5 0.5
BOD 8
COD 9 8
SS 100 15
DO 2 2
T—N 1
T-P 0.3 0.1
Acenaphthene 420 670
Acrolein 110 6.1
Acrylonitrile 0.065 0.051
Alchlor 2
Aldicarb 7 0.0549
Aldicarb sulfone 7
Aldicarb sulfoxide 7
Aldrin 0.0021 0.000049
Anthracene 2100 8300
Antimony 0.02 0.02
Asbestos 7><1>06 fé?ﬁ;S/L
Atrazine 3
Benzene 1.2 0.15 0.01 0.01 0.01
Benzidine 0.00015 0.000086
Benzo(a)Anthracene 0.0048 0.038
Benzo(a)Pyrene 0.0048 0.0038
Benzo(b)Fluoranthene 0.0048 0.038
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(‘Tng L™ (;; LY (‘Tng L (mg L7) (mg L7) (mg L7 ) N At HEeE
Benzo(k)Fluoranthene 0.0048 0.38
a—BHC 0.0026
3—BHC 0.0091
v—BHC 0.98
Bicabonate 8.5
Bis(2— Chloroethyl)Ether 0.03
Bis(2— Choroisopropyl)Ether 1400
Bis(2— Ethylhexy)Phthalate 1.2
Bromacil 0.0002
Bromate 0.01
Bromoform 4.3
Broxynil 0.00033
ButylbenzylPhthalate 1400 150
Carbaryl 0.07
Carbofuran 40
CarbonTetrachloride 0.27 0.33 0.004 0.004 0.002
Chl—a 35
Chlordane 0.1 0.0001
Chlorethyl ether 0.032
Chloride 250000 100~700 250
Chlorobapthalene 560
Chlorobenzene 100 210
Chlorodibromomethane 0.4
Chloroform 68 0.08 0.08
Chloroisppropyl ether 20
4—Chloro—3— methylphenol 210
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Brh g G ey melh  wel) ga s A des
2—Chloronaphthalene 1000
Chlorophenol 35
2—Chlorophenol 81
chlorphrifos 21
Chromium 92
Chrysene 0.0048 3.8 0.0005
Coliforms 0.1/100ml
Dalapon 200
4,4'-DDD 0.15 0.00022
4,4'-DDE 0.1 0.00022
4—4'-DDT 0.1 0.00031
DEHP 0.008 0.008
Diadipate(2— thylhexyl) 400
Diazinon 0.02
Dibenzo(a,h)Anthracene 0.0048 0.0038
1,2—Dibro—3— chloropropan 0.2 0.003
Dicamba 0.000006
1,2—Dichlorobenzene 600 2000
1,3—Dichlorobenzene 2200
1,4—Dichlorobenzene 75 550
3,3°=Dichlorobenzidine 0.078 0.021
Dichlorobromomethane 0.55
Dichloroethane 0.38
1,2—Dichloroethane 0.29 0.03 0.03
1,1—Dichloroethylene 7 4.7 0.03
1,2—Trans— Dichloroethylene 100 590
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ey e Err FAQ1 7HUF?§ UrO]x]rj,]lOP
R I e e
Dichloromethane 0.02 0.02 0.02
2,4—Dichlorophenol 21 77
Dichloro— phenoxyacetic acid 70
(2,4-D)
1,3—Dichloropropene (cis and 0.34
trans)
1,2—Dichloropropane 0.52 0.5
Diciofop—methyl 0.00018
Dieldrin 0.002 0.000052
Diethyl Phthalate 5600 17000
Diisopropyl— methylphosphonate 3
(DIMP)
Di—n—butyl phthalate 700 2000
2,4—Dimethylphenol 140 380
4,6 —Dinitro—o—cresol 2.7 13
2,4—Dinitrophenol 69
Dinitrotolune 0.11
2,4—Dinitrotoluene 0.11
Dinoseb 7 0.016
1,3—dioxane 0.05
1,2—Diphenylhydrazine 0.044 0.036
Diquat 20
Endosulfan 0.35
a—Endosulfan 42 62
B—Endosulfan 42 62
Endosulfan Sulfate 42 62
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G geth e ®PD 0lh @D an se e e
Endothall 100
Endrin 2 0.059
Endrin Aldehyde 2.1 0.059
Ethylbenzene 700 530 0.3
Ethylene dibromide 0.05
Ethylhexyl phthalate 2.5
Fenitrothion 0.04
Fluoranthene 280 130
Fluorene 1100
Fluride 1
Heptachlor 0.008 0.000079
Heptachlor Epoxide 0.004 0.000039
Hexachlorobenzene 1 0.00028
Hexachlorobutadiene 14 0.44
a—Hexachlorocyclohexane 0.0056
v . 0.2
Hexachlorocyclohexane(Lindane) :
Hexa— chlorocyclopentadiene 50 40
Hexachloroethane 7 1.4
Indeno(1,2,3—cd)Pyrene 0.0048 0.038
Isophorone 40 35
Linuron 0.000071
Malathion 140
Methoxychlor 40 40
Methyl t—butyl ether 70
MethylBromide 47
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Methylene chloride 4.7 2.5
Metribuzin 0.0005
Molybdenum 0.01~0.05
NH;—N 10
Nitrate 10000
Nitrobenzene 3.5 17
4—Nitrophenol 56
N-—Nitrosodimethylamine 0.00069 0.00069
N-—Nitrosodi—n— Propylamine 0.005 0.0063
N—Nitrosodiphenylamine 7.1 3.3
N—Nitrosopyrrolidine 0.016
NO3;—N 30 20 10
organic phosphorus =4 =4 0.0005
Oxamyl(vydate) 200
Parathion 0.06
PCBs 0.0175 0.0000064 24 24
PCE 0.04 0.04
Pentachlorobenzene 5.6 1.4
Pentachlorophenol 1 0.27
Phenol 4200 10000 0.005 0.005
Phosphorous(yellow)
Pichoram 500
Pyrene 830
Simazine 0.0005
2,3,7,8—TCDD(Dioxin) 0.000000005
TDS 500~3500
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Tebuthiuron 0.00027
1,2,4,5— Tetrachlorobenzene 0.97
1,1,2,2— Tetrachloroethane 4.7
Tetrachloroethylene 0.34 0.01 0.01
Toluene 1300 0.7
Toxaphene 0.00028
1,2,4—Trichlorobenzene 21
2,4,5— Trichlorophenol 1800
2,4,6 —Trichlorophenol 0.58
1,1,1—"Trichloroethane 120 0.3 0.1
1,1,2—Trichloroethane 13
Trichloroethylene 1 0.03 0.03
VinylChloride 0.082
xylene 0.5

1. Canada water quality guidelines for the protection of agriculture water uses, CCME, 2003 (http://ceqg—rcge.ccme.ca/) 2. FEPA, 1991

3. Chapter 9B Surface water quality standards of NJ (http://www.state.nj.us/dep/wms/bwqgsa/docs/0608_SWQS.pdf)

4. 62—302.530, Criteria for Surface Water Quality Classifications 5. 3E A A7 2 A2z (34 7]F), B¥1, HESHH A229095,2011.4.28 FHH
6. Xatre FARA So B3 A, A1l HR4, $A5EH 23623, 2011.2.16., $FH, 7. H=E FA7)|F E HALsol B3I 1, A2z, €EL, dF5H
43935, 735 8. Guidelines for interpretations for water quality for irrigation, FAO (http://www.fao.org/DOCREP/003/T0234E/T0234E00.HTM)
9. National Recommended Water Quality Criteria, 2011, USA (http://water.epa.gov/scitech/swguidance/standards/current/index.cfm)

10. National Recommended Water Quality Criteria 2002, Human Health Criteria Calculation Matrix
(http://water.epa.gov/scitech/swguidance/standards/upload/2002_12_30_criteria_wqctable_hh_calc_matrix.pdf)

11. Surface Water Quality Guidelines for Use in Alberta, Nov.1999 (http://environment.gov.ab.ca/info/library/5713.pdf)

12. Adapted from university of California Committee of Consultants, 1974.

13. ANZECC, ARMC, 2000, Australian and New Zealand Guideline for Fresh and Marine Water Quality
(http://www.mincos.gov.au/publications/australian_and_new_zealand_guidelines_for_fresh_and_marine_water_quality)
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- Q okak o Eol@k @ a0 = e =18 P RE] o = oli-gr O Z=sli-ak e
- -1 = A & A} oF= 10a T 53 = 30t & A o 5 . T+E715% &7 Al
Pesticide he L o A (¢/300L or 10a)  (aiZ), g (ng L) WEE/NFE = IR I DR E DR
O
i
Acephate 800 O WP 50% 160 80.0 2667 O 0.717 X
Acibenzolar—S— S HEAA g
methyl 1000 © G 2% (50g/5 5732
Azimsulfuron 2000 O GR 0.15% 3000 4.5 150 X 0.043 X
Azoxystrobin 5000 O SC 6% 300 18 600 X 0.161 X
Benfuresate 700 O GR 1.5% 3000 45 1500 O 0.432 X
Bensulfuronmethyl 4000 O SC 1.4% 400 5.6 187 X 0.050 X
Bensultap 900 O WP 50% 160 80 2667 O 0.717 X
Bentazone 2000 O GR 11% 3000 330 11000 O 3.168 O
Benzofenap 40 =] " ALE
Bispyribac—Na 300 O SL 2% 125 2.5 83 X 0.022 X
Bromobutide 400 O GG 38.04% 250 95.1 3170 O w2 1k 0.913 O
Buprofezin 100 O DP 1% 4000 40 1333 O 0.358 O
Butachlor 300 O GR 5% 3000 150 5000 O 1.440 O
Butamifos 100 = AL
Cafenstrole 80 O GR 1% 3000 30.0 1000 @) 7] Al o] % H 0.288 O
Carpropamid 400 O SC 30% 53.6 16.08 540 O (FEA A48 A9 0.144 X
Cartap
(Cartaphydrochloride) 3000 O GR 4% 5000 200 6670 O 1.920 X
Chlorpyrifos—methyl 8 O SO 20% 500 100 3333 O 0.896 @)
Chromafenozide 7000 O EC 5% 80 4 133 X 0.036 X
Cinosulfuron 2000 = T AL
Clomeprop 200 ) v AL
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© of -
Cumyluron 300 U] " ALE
Cycloprothrin 80 =] " ALE
Cyclosulfamuron 800 O SC 1.2% 500 6 200 X 0.054
Cyhalofopbutyl 60 O EC 5% 500 25 833 O 0.224
Cynmethylin 1000 U] WAL
2,4—=D 300 O SL 40% 70 28 933 O 0.251
Daimuron 8000 O SC 9% 500 45 1500 X Z1Ael g (odR) 0.403 X
Dichlobenil 100 X GR 6.7% 8000 536 17867 O A (M)E A AL 5.146 O
Dichlocymet 100 =] " ALE
Dichlomezine 500 =2 1 ALE
Dichlorvos 80 X EC 50% 300 150 5000 O Ahs 1.344 @)
(20 L 20 mL)
Dimepiperate 30 U] WAL
Dimethylvinphos 100 = T AL
Dithiopyr 80 O GR 0.3% 3000 9 300 @) 7l Aol (o] E) 0.086 X
Edifenphos 60 O EC 30% 160 48 1600 O 0.430 @)
EPN 60 X EC 45% 300 135 4500 O AHs 1.210 O
(20 L 20 mL)
Esprocarb 100 O GR 5% 3000 150 5000 O 7] Alo] % H 1.440 O
Ethoxysulfuron 1000 O GR 0.08 3000 2.4 80 X 7] Al o] & H 0.023 X
Etobenzamid 1000 U] " ALE
Etofenprox 800 O SO 4% 500 20 667 X 0.179 X
Fenobucarb 200 O DP 2% 4000 80 2667 @) 0.717 O
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Fenthoate 70 @) EC 47.5% 160 76 2667 @) 0.681 O
Ferimzone 200 @) WP 30% 160 48 1600 @) 0.430 O
Fipronil 5 @) GR 0.4% 3000 12 400 @) 0.115 O
Fluazifop—P—butyl 300 X EC 17.5% 100 17.5 583 @) 0.157 X
Flutolanil 2000 @) GR 7% 3000 210 7000 @) 1.960 X
Fthalide 1000 @) WP 50% 160 80 2670 @) 0.717 X
Furametpyr 200 =] " ARE
Furathiocarb 80 =Y vALE-
Glyphosate 4000 X SL 41% 900 369 12300 O WSl S EAA 3.306 x
Hydroxyisoxazole 1000 =] " ALE
Imazosulfuron 2000 @) GR 4.2% 250 10.5 350 X 0.101 X
Imidacloprid 2000 @) WP 10% 60 6 200 X TAA 2 kAl A9 0.054 X
Iminoctadinetriacetate 60 O SC 5% 160 8 267 O 0.072 O
Inabenfide 3000 @) GR 4% 3000 120 4000 @) 1.152 X
Indanofan 90 O GR 0.43% 3000 12.9 430 @) 0.124 O
Iprobenfos (IBP) 80 O GR 17% 4000 680 22667 @) 6.528 O
Iprodione 3000 @) SC 17% 300 51 1700 X 0.457 X
Isoprocarb 100 O DP 2% 3000 60 2000 O 0.538 O
Isoprothiolane 400 O GR 12% 4000 480 16000 O 4.608 O
Isoxathion 80 = T AL
Linuron 200 X WP 50% 150 75 2500 O RS ESS 0.672 O
Malathion 100 X EC 15% 300 45 1500 @) 0.403 O
MCPA 50 @) GR 1.2% 3000 36 1200 @) 0.346 O

320



b
w
%
i
o
e
e
o
i
e
=
e
-
ol
{0,
off
A=
2
4
N
AN

= T
Pesticide ug L7 % A <g/382§°f°k 10a) 1?235)0? R (j%xﬁi@ ol f@ﬁf %(%7;;)%& a
© of 3
Mefenacet 90 @) GR 3.5% 3000 105 3500 @) 1.008 O
Mepronil 1000 X WP 75% 1000 750 25000 @) Zht] 6.720 O
Metalaxyl 500 O WP 25% AT AHE
Metominostrobin 400 =W WA
Molinate 50 =Y v ALE-
Monocrotophos 20 X SL 24% 375 90 3000 O tes 0.806
(20 L% 25 mL)
ditriocarmamate 2000 = EAE
Naproanilide 200 = AL
Nitenpyram 13000 =] " ALE
Oxaziclomefone 200 @) GR 0.2% 3000 6 200 X 0.058
Oxolinic acid 600 O WP 20% AFH AR
Paclobutrazole 1000 =W WA
Pencyuron 400 U] W ALE
Pentoxazone 2000 @) EC 6% 400 24 800 X 0.215
Permethrin 1000 = AL
Piperophos 9 @) GR 3% 3000 90 3000 O Eol g 0.864 O
Pretilachlor 400 O GR 2% 3000 60 2000 O Eol g 0.576 O
Probenazole 500 @) GR 6% 4000 240 8000 @) 2.304 O
Procymidone 900 X WP 50% 300 150 5000 @) =7]5 (20 LF 20 g) 1.344 O
Prohexadione—Ca 5000 @) WP 1% 100 1 33 X 0.009 X
Prometryn 700 U] WAL
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© T
Propanil 400 O EC 35% 600 210 7000 O A 1.882 O
Propaphos 10 =] " ALE
Pymetrozine 300 X WP 25% 100.5 25.125 838 O 0.225 X
Pyrazolynate 30 U] W ALE
Pyrazosulfuronethyl 1000 = T AL
Pyrazoxyfen 40 O GR 6% 3000 180 6000 O o] ok 1.728 O
Pyributacarb 200 Ul 1AL
Pyriminobacmethyl 200 = T AL
Pyroquilon 400 = AL
Quinoclamine 50 @) GR 9% 2000 180 6000 @) 71 Al0] 4 1.728 O
Quizalofop—ethyl 200 X EC 10% 125 12.5 417 @) 0.112 X
Sethoxydim 4000 EC 20% 150 30 1000 X 0.269
Silafluofen 3000 = T AL
Simetryn 300 @) GR 0.7% 3000 21 700 @) Z1Ao1 g (dR) 0.202
Tebufenozide 200 O WP 8% 160 12.8 427 O 0.115
Teclofthalam 1000 @) SC 10% 160 16 533 X 0.143
Tetrachlorvinphos 100 ] WARE-
Thenylchlor 2000 = T AL
Thifluzamide 500 @) SC 7% 2000 140 4667 O 1.254 O
Thiobencarb 200 O GR 7% 4000 280 9333 O Eol g 2.688 O
Thiocyclam 300 U] W ALE
Thiophanatemethyl 3000 @) WP 70% 160 112 3733 @) 1.004 X
Trichlorfon 300 X WP 80% 375 300 10000 O At 2.688 O
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B ‘)l: _ /\],,Q_Okal: 10a 9 qua]: w=E 30t 2 = D—Z—]]Oq B o 3_7]_\:431: o 3_7]_\:43]:
.. 1 =1 A & [SE ] a e THAD T tio._l. R 7 . = 5 FE S
Pesticide el = e (2/300L or 102)  (ai), g (ng LD (5%/71%) b (A 2) (A
O
Tricyclazole 800 O WP 75% 80 60 2000 O 0.538
Trinexapacethyl 200 X ME 25% 40 10 333 O 0.090
Uniconazole 400 U] W ALE
Vamidothion 200 U] W ALE

= 113 okA)

AR 2011 SO EAAA
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& Fore 350 = 1z HAEHAU o] 35%F = FipronilAl, PiperophosAl,
Pyrazoxyfen#] % 3%& AR Ho] glom g ALIAIA F 32
o 84 flald B Bl AEAIA 98 7Hsd AFE HESH] 9
3 sofo 7 HAslh

A4 NE ARSI 98w
dol e Aure AN sar dl

o)

okN we H

el = IV-1e drgsilion, o

i

WE Fo BRRIFE F Fu A F9 35%F o

. 10a =g o= )
Q okak = o =
T Z-”{S:] }\]'o T o EO:}B]: 30t = ap = 201014
e = ] T 5 w7 7V e = g pul
Pesticide ng/L = (%) Ef/ 31%% (ai¥d), B% 13 (74 ﬁfxﬂc’) A2k (kg)
° g (mg/L) BH 3
14546
Bentazone 2000 O GR 11 3000 330 1100 3.168  (2006-2009
Aok g )
Bromobutide 400 O 0, 250 95.1 3170 ©5A 5 0.913 4,797
Buprofezin 100 O DP1 4000 40 1333 0.358 4,720
Butachlor 300 O GRS 3000 150 5000 1.440 336,900
2010
g
Cafenstrole 80 O GR1 3000 30.0 1000 7)Ao %k 0.288 ‘ig%;;;'
1080
Chlorpyrifos = 8 O SO 20 500 100 3333 0.896 40,543
methyl
GR 4
Dichlobenil 100 x 2 8000 536 17867  (H]%7A 5.146 10,228
: A 2))
e
Dichlorvos 80 X EC 50 300 150 5000 (20 LY 1.344 293,136
20 mL)
Edifenphos 60 O EC 30 160 48 1600 0.430 24,822
e
EPN 60 X EC 45 300 135 4500 (20 LY 1.210 174,800
20 mL)
Esprocarb 1000 O GR5 3000 150 5000 7)Aol 1.440 13,090
Fenobucarb 200 O DP 2 4000 80 2667 0.717 2009 8074’
20104
Fenthoate 70 O DP2 4000 80 2667 0.717 36,945
WP 22701,
Ferimzone 200 O o9 160 48 1600 0.430 (2009744
Aok 4 )
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®3-3-41. &9 =E w5 T sFAFIIT T TU AHE FA 35F FoF
10a% =5 o =zl = 2)
2= Q okak = o =
.. T AHE ek =gk 30t = g TE 20104
Pesticide hell = ey (aro0L Tgfﬁ), e U (i TS e (kg)
g or 10a) p (mg/L) <) CE D)
. GR 2010
Fipronil 5 O 0.4 3000 12 400 0.115 YA
Iminoctadine 60 O SC5 160 8 267 0.072 3,000
triacetate
Ipr("l%e}?)fos 80 O GR 17 4000 680 22667 6.528 226,835
Isoprocarb 100 O DP2 3000 60 2000 0.538 36,669
Isoprothiolane 400 O GR 12 4000 480 16000 4.608 83,290
) WP -
Linuron 200 X 50 150 75 2500 s 0.672 5,572
Malathion 100 x EC 15 300 45 1500 0.403 3,517
14546
GR (2006—
MCPA 50 O [, 3000 36 1200 0.346 o000
i)
Mefenacet 90 O gf; 3000 105 3500 1.008 28,955
. WP
Mepronil 1000 x 7e 1000 750 25000 Z) 6.72 4,470
s
Monocroto—phos 20 X SL 24 375 90 3000 (20 LG 0.806 23,716
25 mL)
2006—
Piperophos 9 O GR3 3000 90 3000 Eo) 0.864 2010
A4 i
2541
Pretilachlor 400 O GR 2 3000 60 2000 Eo) o 0.576  (2009%¥
A5k
HE
Probenazole 500 O GR 6 4000 240 8000 2.304 22{,?2}7”&1
wp 7] %
Procymidone 900 % 5 300 150 5000 (20 LY 1.344 23,685
20 g)
HE
Propanil 400 O EC 35 600 210 7000 2] 1.882 Z%)ZJHJ
HE
Pyrazoxyfen 40 O GRE6 3000 180 6000 o] ok 1.728 2%?2__;”&1
Quinoclamine 50 O GRO9 2000 180 6000 7)Ao % 1.728 5,565
Thifluzamide 500 O SC7 2000 140 4667 1.254 25,264
Thiobencarb 200 O GR7 4000 280 9333 Eo) 2.688 25,264
. WP -
Trichlorfon 300 X 30 375 300 10000 NE 2.688 37,698
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#3-3-42. 49 =& W& TY [T T E Al wASHE §oF 35%9
b AL Wst W ol A (9 @ kg)
Pesticide 2006 2007 2008 2009 2010 B B H) 31
Bentazone - - - - 14,546 14,546
#A R GG
Bromobutide - - - 3,901 4,797 4,349 38.04%% 7
Fom A8
Buprofezin 24,070 11,531 21,913 2,677 4,720 12,982
Butachlor 395,081 412,390 349,799 366,830 342,660 373,352
Cafenstrole - 2,236 1,446 1,080 - 1,587
Ch_l(;;g;yffs - - 1,900 - 1,141 1,521
Dichlobenil 2,955 7,991 5,628 15,278 10,228 8,416
Dichlorvos 245,378 318,327 273,603 489,871 293,136 324,063
Edifenphos 48,482 72,264 75,917 51,318 24,822 54,561
EPN 162,018 204,040 173,075 203,951 174,800 183,577
Esprocarb 23,917 25,496 21,021 19,298 13,090 20,564
Fenobucarb 8,681 5,770 - 804 - 5,085
Fenthoate 66,548 52,397 47,578 70,795 36,945 54,853
Ferimzone - - - - 22,809 22,809
Fipronil - - - - - -
Int‘;?aoccgfadtl:e 1,919 1,986 2,888 2,431 3,000 2,445
Iprobenfos(IBP) 487,757 495,345 415881 407,840 226,835 406,732
TAAEE= DP
Isoprocarb 93,947 99,810 55,705 77,076 36,669 72,641 2%%;1%%33
Isoprothiolane 32,901 258,011 184,328 107,916 83,290 133,289
Linuron 9,155 9,358 4,258 2,381 5,572 6,145
Malathion 2,665 1,274 4,088 1,994 3,517 2,708
MCPA - - - - 14,546 14,546
Mefenacet 65,478 52,484 67,507 48,859 28,955 52,657
Mepronil - 5,654 6,105 - 4,470 5,410
Monocrotophos 11,568 13,091 25,305 21,291 23,716 18,994
Piperophos - - - - - -
Pretilachlor - - - 1,165 2,541 1,853
Probenazole 10,885 3,676 4,206 - - 6,256
Procymidone 5,029 22,044 14,967 13,501 23,685 15,845
Propanil 740 - - - - 740
Pyrazoxyfen - - - - - -
Quinoclamine 14,938 4,514 - 4,836 5,565 7,463
Thifluzamide 4,611 983 3,312 4,620 1,225 2,950
Thiobencarb 30,255 28,169 45,844 20,113 25,264 29,929
Trichlorfon 106,928 31,768 104,040 89,476 37,698 73,982
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F3-3-43. 78§ T SFA=IAF
Pesticide TEg Q Re B L HY BI PH EEX-rice
Thiobencarb 0 3 1 2 3 2 2 1 1.33
Chlorpyrifos—methyl 0 2 0 2 3 1 2 2 1.04
PH(F )enthoate 0 3 1 2 2 2 1 1 1.04
Ferimzone 0 3 2 1 1 2 1 2 1.04
Mefenacet 0 3 0 2 2 1 2 2 1.04
Edifenphos 0 3 1 2 3 1 1 1 1
Propanil 0 1 2 2 2 2 1 1 0.91
Quinoclamine 0 2 1 1 3 2 1 1 0.91
Fenobucarb 0 2 2 1 1 1 2 2 0.89
Iprobenfos(IBP) 0 4 2 2 1 1 0 1 0.83
Thifluzamide 0 2 0 2 2 1 2 1 0.78
Butachlor 0 4 1 2 3 1 0 0 0.74
MCPA 0 3 3 1 1 0 1 1 0.74
Bentazone 0 3 2 0 1 1 1 1 0.67
Cafenstrole 0 2 0 2 2 1 1 1 0.67
Isoprothiolane 0 4 1 2 2 1 0 0 0.67
Probenazole 0 2 2 0 2 2 1 0 0.67
Bromobutide 0 2 0 2 1 1 2 1 0.65
Esprocarb 0 3 0 2 2 0 0 1 0.52
Isoprocarb 0 3 2 1 1 0 1 0 0.52
Pretilachlor 0 2 1 2 2 1 0 0 0.52
Buprofezin 0 3 1 2 3 0 0 0 0.5
Iminoctadine triacetate 0 2 2 0 1 0 2 0 0.46
% 23 oA
E3-3-44. A& Fore] P eFA g
Pesticide T Q RE H B L EEI
EPN X 4 1 1 3 3 0.72
Trichlorfon b 3 1 2 0 4 0.67
Procymidone b 3 0 2 2 2 0.61
Linuron b 2 1 2 1 2 0.56
Mepronil X 2 0 1 2 2 0.44
Monocrotophos b 3 1 1 0 2 0.44
Dichlobenil X 2 0 1 1 2 0.39
Dichlorvos b 4 1 0 1 1 0.39
Malathion b 2 1 1 1 1 0.39
% 994
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)

=, Aol g FoFel A4S

1/9[(Q+Re)/2 + H + (B+L)/2]

EEI =

= H]¥ (Fraction released into Environment)

E% = AaA (Persistence)

=
K2

ﬂo
W

Re

s (Bioaccumulation potential)

SEO
&

12} (Influence on Environment)

-

3

2 T E o

EEX = (1/9[(Q + Re)/2 + H + (B+L)/2]) X [(HY+BI+PH)/3+1]

Jo

TH

BI

Jo
1o
TH

o

PH
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P ol vy W71 (D)
A4 X%
At A Carpropamid 166.5 68.5
A5A Chlorfluazuron 176.0 60.5
2t A Difenoconazole 162.5 36
A ez Diquat dibromide 322.5 165
At A Fenarimol 157.8 125
A=A Fipronil 221.5 27
A5A Flufenoxuron 117 125
2t A Fluquinconazole 144.5 67.5
] Flutolanil 124 93.5
At A Mepronil 171.5 13
A Z A Oxaziclomefone 164.5 25
At A Propiconazole 166.5 62.8
2t A Pyraclostrobin 157.5 58
A Z A Quinclorac 154 61.5
A5 A Tetradifon 244 59.8
Ao AN ANE N8 Tz ARl 4ET SE fx, a4 5
APl oA ARG Q1 F ool ol X&?r*é (W7D 7Ieo 2 T
ot ghof webA sofrke o] &3] VA Il F okl tigh R
TiEo] o] FojxIthd, 1 Aol wet AujeE oA #edte Tee AA sk

Aol EY I ﬁgi =t

V-2. ¥ 3 335 228 A% ¥
2-1. EY F TF& BH wE EAH AE

EYd T 55 w4 Ao EYARE o o2 APt nhg} &
A3t A|ZoAE Teko] el XA Hrl, dutz o g g Rofoa FaE4 HA
2 0.IN-HCl $&¥E& 83t 31, HA (As)TF IN-HCl &S AH83}
I glom, ol 1991 E AlEslal = 37 A ] FAA A A
skal St}
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' mg kg )

(4

pgl
xr
i

oF
oo

B

Njo

0

EPA
3050B

!
ik
oW o

~

gt
s

2
P

A
ISO

7184
(0.1IN—HCD)

Adr
Njo

201.0—-291.0
75.0-116.0
51.2-81.4
59.8—88.6
59.3-86.1

107.0-166.0
: mg kg™')

(4

246.0
95.5
66.3
74.2
72.7

136.0

227.0
105.0
67.0
87.3
73.5
158.0

237.0
85.0
64.0
72.0
67.4

134.0

=]

289.0
103.0
76.0
62.6
76.9
127.0
sh= 1M—MgCly

¢}

Q

10.0
33.0
24.5
47.1
93.0

250.0
4—2-39

-
It

, 2004

2
o}e)

Cd
Cr
Cu
Pb
/n

Pb
9.829~354.462

Cd Cu Cr
5.263~231.555 4.226~62.848

0.215~26.329

As

!

~
HO

31.993
0.110~107.15
6.973
0.070~7.531
0.882

36.820
0.015~4.770
0.401

36.128
0.806~83.703
12.876
0.003~6.415
0.657
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2.346
0.005~16.723
1.621
0.001~6.773
0.687

0.001~19.492
0.780
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1M—MgCl,




o

F4-2-3014 B w Akl HFOl og dA el ws) 0.IN-HCl %
IM—MgCl, &% L& CdY A= 742 70%9 30% 5=, Cuol A%+ 7217
3

o

2}+2]
35.6%% 1.8%, Cre Z$E 0.IN-HCl &ZFo|Aw ok 1.1%% HAE=HAa
0.IM—MgCl, &= e ds] HAEHA &S A= stk &g Pho
749X 0.IN-HCl dxg]FolAE= 21.8%, 1IM—MgCl, = i%FHLOﬂ M oF
2.7% Fwo® 9A AEHA

o] Ail= wlg- Fagk o]

Lej 7(\_4 T
Z34 AR A9 100% &9 IS Z3
‘/‘I =

Hu2 EY F 59 dAE5FEFEY  (sequential soil fractionated
extraction)ol] #3&] AE3stax} st} o] WHE EY Fo EAste a5
A3t o wegt o= HAEY ArE Edet 1 Ao dFgs = 7 3
A9 A=s Awiste A5 o= ARY F9E 7 d=AE Jhesked o)
T 8T ARE A 2vh a2y o] MHE shue] AlEE 7HA AL
AR TS TRt TEES TYHE FESe WHolBERE 3 AR
g wAsteEd 17Y AE7 285 Al dow,  AF 3ol Hid
shal wol=7t o] e A PFAE AP dlof ol T wARE 7HA
ATH

Ed = 558 T4 &84 (soluble form), X|&HE] (exchangeable form),
e (carbonated form), H-zt AtstE A3E (Fe—Mn oxide

form), 718} (organic form) % Z+FE (residual form)= ¥t} 184}

3 TEEHS 1 ol v 7] wie, B EE X3 w9 23

sHA HEE F 5709 L& O o] FEIT

At oz A ghel= FZH (absorbed form)Thal= H- E

Zkel e FAEo] e Ful® B ool o8 A=A pH F9

A

o]
0,
A

of ubeh W A} Gebdel wek gFuo]l £84 Fejw &
e Ma gons ABA Fru AsE 099 Fad 2o d £ 9
.

BN AGEE Baae FUz EAS pHt e BEAAE 44 85
EE gy glom, pH7b whe B FolAE 4us 9ol FaHel

otk e Auwrd ol Au) Eoke] pHE 5.0 ooz &
B F

e}
1
A AYH SaHe] EY oA &=He A2 W A2 Foldn
(e}
A
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5%° frol% FahsEE v4E Il veE AL, ol Hk T|FE
2 548 2 s4A9 dAVEE AAsed Vx ARE E8HAY. 1
gt o5 A= A wrEe AFe] HAAS e VES AA 36t
o, & ZEo|A T} BHEE FLoAE AFogAo 7X7 AT 7
LHBR oo FA3A VFolME ASI s e VARG E AFE
o] kAol T FAEY TuE w0l AN o gl AlRH T
E4-2-4. WETY] w4E HAsE
(9] mg kg™ ")
g = el o e =t
g A= (E71A) 0.01 13.6 0.05 0.2 0.9 0.67(CrVI)
& & E3AE=(LE) - 0.1 0.05 - 0.01 0.05(CrVI)
Screenifigelggggr)k cone. 0.06 0.02 0.001 0.005 0.1 0.05
#4-2-5. EYo 4= & dAs=
() mg kg ')
g = el o Ma e Jl=g ag
& A = (E 7)) 125 150~300 15 40~50 25
<g§3§§5ﬁiw 125  150~300 5~25  40~50 25 5~50(CrVl)
Ssgi?(lrf;gg%fﬁﬁk 100 50 10 0.3 4 1
s GEADY, w ATF A
F4-2-6. EYO &= vagAse (HF7]Is) Bl
A 2 T2 ' LI ES Fe =g AF
Kovalskiy(1974) 60 - - - - -
El-Bassam and Tietjen (1977) 100 100 50 5 5 100
Linzon(1978) 100 200 25 0.3 8 75
Kabata—Pendias(1979) 100 100 30 5 5 100
Kloke(1979) 100 100 20 2 3 100
Kitagishi and Yamane(1981) 125 400 15 — — —
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F5-1-2. A (EY) < 7|8 FalEd o AA7E< — 5 %A
29 =EA 7] % (mg kg™ )
ZyE =g lolg=n]#d (PCBs) 1.0
Wz (a) I 1.0
gz (ah) ¢tEZA 1.0

AAl =Y EYLS 7Iede = 2edlolE=nEd (PCBs), Algh =
=, BTEX (A, EF<l, ogdwlal, g344), J54 F &34 (TPH), EF
ZzZodd (TCE), HEZEF=Zogad (PCE) 2@ Wz (a) @ So] ¥}
o] dovt AjEAd A= ol ZFEMlolH=rFd (PCBs)¥ tail

=

S ekst ATl Hlx (a) YU T 2 F& AASIL of7]e] Wiz (a) ¥
A3 S7tEAE AW e EdSestaeA e 159 gAlx (a,h) SHER
AL Z5sdith, 712 FulYoA A 7S FHaE sle] A|A]sHS T
#5-1-3. 98T 271+ (AWM
BB
Pl TLAA=
T= A ] T
pH 6.5~8.5 6.5~8.5 6.5~8.5 6.5~8.5
— EC (ds/m) 3.0 1.0 3.0 3.0
TDS (mg L") 2500 500 2500 2500
718 A COD (mg L™Y) 25 10 20 25
Axd A (mg LY 3 5 15 30
B (mg LY 2.5 1.0 2.0 2.5
Bicarbonate (mg L™%) - 3.0 3.0 3.0
E9 SAR
0~3 - 0.7 0.2 0.2
3~6 - 1.2 0.3 0.3
EF B4 B EC
°TTE 6~12 - 1.9 05 05
12~20 - 2.9 1.3 1.3
20~40 - 5.0 2.9 2.9
Na® (me L7Y
> (me L7

Al:50mg L™ As: 0.1 mg L™ Cd: 0.0l mg L7

E ‘j?‘ _ _ = _
71et el Cu:02mL L, Pb:50mL ™Y, Ni:02mL™ Zn: 2.0 mg L}

1. AAAAz0E NHA-N 9§10 d%st Eean

2 AABFY 2mge B A Ca 59 AFHY =2 42 F ol b5y AEY

3 BRO Wl A% Aslsh wHeAde] MY, HABFE JlFon 44T go ~22yIe B Aol dme L
o s Aol HFAF
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