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_ Results

{_] Table IV-1. Concentrations of analyzed contaminants from drinking water well

Standand Drinking Water Weil
Analytes Cren®| 20575 | 14283 | 16289 | 15286 | 12247 | 1327 00 Notes
EPA National

T wi. jrimary drnking

Herbicides 24D ND ND ND ND ND ND 0.101 gl | veter regulasions

() 30 el i v ey

245T 9 pgrl. ND NI ND ND ND ND 0.062 pg/ll ;};ggﬁjﬁf Jﬁ{,
23,7.8-TCDYF ND ND ND ND ND ND
1,2,3.7,8-PeCDF ND ND ND ND ND ND
2,3,4.7,8-PeCDF ND ND D ND ND ND
1,2,3.4,7,8-xCDF ND ND D ND D ND
1.2,3.6,7,8-HxCDF ND ND D ND ND ND
o 1,2,3.7,8 9-HxCDF D D ND ) ND ND

Dioxins ) 3 4 6.7.8-HxCDF Ny D ND ND WD ND EPA Nation

/Furans 1234678 FoCDF = D D e D e 0.5 il {ﬂf’kﬂ;ﬂ‘;‘i
bl 1,2,3.4,7,8,9-HpCDF ND D ND ND ND N
OCDF ND ND D ND D ND
2,3,7,8-TCDD T ) ND ND ND ND ND
1,2,3,7,8-PeCDD D ND ND ND ND ND
12,34,78-HxCDD ND ND ND ND ND ND
12,36,7,8-HxCDD ND ND ND ND ND ND
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Standand Drinking Water Well
Analyl drinki \
matyles (dinking |, <75 | 14283 | 16-280 | 15286 | 12247 | 13279 | 1OQ Notes
water)
1,2,3,7.8.9-HxCDD ND ND ND ND MD ND
1,2,3,4,6,7.8-HpCDD ND ND ND ND ND ND
OCDD ND ND ND NI> ND ND
I-TEQ(pe-TEQ/L) ND ND ND ND ND ND
o-1FCH - NI 4.9 ND Z1 23 ND 0.5 nwlL -
B-HCH - ND 11.6 ND 7.5 59 ND 0.5 nglL -
i WHD Guaddines fir
y-HCH{Lindanc} 2000 np/L 0.5 213 05 4.6 19.2 0.9 0.5 ng'lL dinking watg <qudily
§-HCH - ND 105 ND 48 54 ND 0.5 ng/l. .
RCB - ND ND ND ND ND ND 0.5 ng/l. -
Heptachlor - ND ND ND ND ND ND 0.5 nyL. -
Heptachlor Epoxide - ND 0.6 ND 0.6 ND ND 0.5 ng/L -
Chloriated Aldrin (i)l gl ND ND ND ND ND ND 8.5 ng/l
.. diin+- . L
pesticides Dieldrin Dieldria) ND 13 ND 12 07 ND 0.5 /L | dnbons ma oty
(ng/l) Endrin 680 ng/L ND ND ND ND ND ND 0.5 ng/l.
Oxychlordane - ND ND NI ND ND ND 0.5 ng/l. -
wryare_ () J ) )
trans-Chiordane 200 ng. ND ND ND ND ND ND 035 ng/ WD Gdles fx
cis-Chlordane {Irans+eis) ND ND ND ND ND NIy 0.5 ng/l, | o vater redity
trans-Nonachlor - ND ND ND ND NIz ND G5 nglL
cis-Nonachlor - ND ND ND ND ND ND 0.5 ng/l -
2,4-DDE 1000 myt ND ND ND ND ND ND 0.5 np/l. WD G fr
4.4-DDE ND ND ND ND ND ND 05 ug/l, | dinking wader quelity
—_ 12 —_
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Standad Drinking Water Well

Analytes (‘EL‘;'e“r;'g 20-575 14-283 16-280 15-286 § 2247 | 13270 LOQ Notes
2.4-DDD ND 0.7 ND ND ND NI 0.5 ng/l
4,4-DDD ND ND ND ND ND ND 0.5
24-DDT ND ND ND N ND ND 0.5 ng/L
4.4-DI¥T ND ND ND ND ND ND 6.5 ng/l

Mirex - N ND ND ND ND ND 0.5 ng/lL B
Pentachlorebenzene ND ND N N ND ND 0.5 ng/L
a~Endosulfan ND ND ND ND ND ND 0.5 ng/L
B-Endosulfan 600 ng/L ND ND ND ND ND 0.6 0.5 ng/L
1,1-Dichloresthene 0.03 mp/l. ND 0.004 0.012 0.00§ 0.008 0.002 0.001 mg/L.
Methylene chloride | 0.02 my/L NI ND N WD NI NI 0.002 mg/l.
Chleroform 0.08 mp/A. 0.001 ND ND ND ND ND 0.001 mg/L
1,1,1-Trichloroethane 0.1 mg/L ND ND 0.003 ND 0.602 ND 0.001 mg/L
Carbon tetrachforide | 0.002 mp/L ND ND ND ND ND ND 4,001 wg/l.
VOGs Benzene G071 mp/l. ND ND ND ND ND ND 0.001 mg/t. | e
ety [ bt
Trichloroethene 0.03 mg/ll 0.090 0.038 0.038 0.023 £.071 0.042 0.001 mg/L
Bromedichloromethane | 0.03 mgf. ND ND ND ND ND ND 0.061 mg/L
Toluene 0.7 mg/L ND ND ND ND ND ND 0.008 mg/
Dibromochiorometiane | 0.1 mg/L ND ND ND ND ND ND 0.001 mg/L
Tetrachioroethene 0.01 mg/L 0.602 0.002 0.046 0.067 0.030 04.604 0001 mg/L
Ethylbenzene 0.3 mp/t ND ND ND ND ND ND 0.001 mp/L.
— 13 -
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Standanl Drinking Water Well
Analytes (‘l'v’;'g;'g 20-575 | 14-283 16-289 15286 | 12247 | 13279 LoQ Notes
o-Xylene ND ND ND ND ND ND 0.001 my/L
m-Xylene 03 mgfl ND ND ND ND ND ND 0.001 mg/L
p-Xylene (o) ND ND ND ND ND ND 0.000 gl
frans-1,2-Dichloroethene | 0.1 mp/L. ND ND ND ND 0.001 ND 0.0005 myg/L A Natioal
cis-1,2-Dichloroethene | 0.07 myrl. 0,008 0,006 0.048 0810 0.046 0007 | 0.0005 mgl | iy driniing
Bromoform 0.08 myll. ND NI ND ND NI ND | 0001 mgn, | i
Acenaphthylene - ND ND ND ND ND ND 0,017 ng/l.
Acenaphthene - ND ND ND ND ND ND 0.035 ngL
Flucrene - ND ND ND NI ND ND 0.027 op/
Phenanthrene - ND ND ND NI ND ND 0.049 np/L
Anthracene - ND ND ND NI ND ND 0.015 np/L
Fluoranthene - ND ND ND ND ND ND 0.622 e/l -
Pyrenc - ND ND ND ND ND ND 0.032 ngl.

PAls Benzo(a)anthracene - NI ND ND ND ND NI 0.031 ng/l.

(ng/L) Chrysenc - ND ND ND ND ND ND 0.014 ngl.
Benzo(b)fluoranthene - NI ND ND ND ND ND 0.019 ag/l
Benzo(k)flueranthene - ND ND ND NI ND ND 0.029 np/L

EPA Nalicaal
200ng/L prmary drinking
Benzo(a)pyrene ND ND ND ND ND ND 0.023 ng/L —m‘@u—‘s—
T00np/1. 3?&?5%%1
Indeno(i,2,3)Pyzene “ ND ND ND ND ND ND 0.022 np/l -
~ 4 -
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Standard Drinking Water Well
Analytes “f,:f::ﬂ;’g 20575 | 14283 | 16289 | 15286 | 12247 | 13279 | MO Nofes
Dibenz(a hanthracene - ND ND ND ND ND ND 0.019 ngl.
Benzo{g,h,ijperylene - ND ND N ND ND ND 0.027 ngl.
“Tolal-PAHS - ND ND ND ND ND ND -

Ths TPHs 1.5mg/L ND ND NB ND ND ND 0.2 mg/L. Croudvater
{mpA) remeddiation goal

Al 0.2 mgl ND 0.02 D ND ND ND 0.02 ngl

Fe 0.3 gl 0.06 1.54 0.10 224 2135 145 0.05 mgyl.

Mn 0.05 nyl. ND 0.018 ND 4.067 0.04 6.016 0.005 mul.

Zn 3 mgl ND 0.604 NI 3,879 2,960 6305 | 0002 ngt.

Cr 0.05 mel, ND ND ND ND ND ND 0.02 gL

cd 0.005 mgL|  ND ND ND ND ND ND | 0.002 mgl | Rorem drviding
Melals Cu 1 mgl ND MD ND ND ND ND | 0008 mer | S
(mell) Pb 0.01 myl. ND ND ND ND ND ND 0.005 gl

As 0.0F mel ND ND ND ND ND ND | 0.005 mel.

Se 0.01 gl ND 0.010 ND 0.063 0.047 0.006 | 0.005 npl

B ! gl 0.67 013 0.03 0.06 0.06 0.14 .01 mef.

Hg 000i mil| ND ND ND ND ND ND 0.001 mgl

Ba 2 ngl. 0.04 0,02 8.04 0.62 0.03 0.02 | 0.002 myl | EPA dinking v

_ 15 -
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(L] Table IV-2. Concentrations of analyzed contaminants from monitoring well

Standard Monitoring 'Well
A“alytes {(::;::t::;g BOJ-176MW | BOS-177MAY | BOY-178MW | BOS-22INW | BO3-463MW | BOT-219MW | BOZ-22IMW [ BOZ-220MW LOQ N)tcs
EPA Netional
70 pl prinay drinfang
i 4B ND ND ND ND ND ND ND ND a0l | water rogiafions
Herbicides % el WHD Guiddines
30 pph. for drirking witer
(v} gality
- WHD Gaddines
24577 9 gl ND N ND ND ND ND ND ND | 0.062 gg/l. | for cinking vater
quily
2,3,7,8-TCDF ND ND ND ND ND ND ND ND
1,2.3,7.8-PeCDF ND ND ND ND ND ND ND ND
2,3,4,7,8-PeCDF ND ND ND ND ND ND ND ND
1234 78-HxCDF ND ND NI ND ND ND ND ND
1,2,3,6,7.8-1xCDF ND ND ND) ND ND ND ND NIY
1,2,3,7,8,9-HxCDF ND ND ND ND ND ND ND ND
23.4,6,7.8-HxCDF ND ND ND ND ND ND ND ND
1.2,3.4,6.7 8-HpCDF ND ND ND ND ND ND ND ND
Dioxins | 1,2,3,4,7,8,9-HpCDF ND ND ND ND ND ND ND ND )
Furans OCDF ND ND ND ND ND ND NI ND | 05 pul | seimeny dnine
() 2,3,7.8-TCBD Dl ND ND NI ND ND ND ND ND vuder reguldions
1,2,3,7,8-PeCDD ND ND ND ND ND ND ND ND
1,2,3,4,7.8-HxCDD ND ND ND ND ND ND ND ND
1.2,3.6,7.8-HxCDD ND ND ND ND ND ND NI ND
1,2,3,7.8,9-HxCDD ND ND ND ND ND ND ND ND
1,2,3.4,678-HpCDD NI ND ND ND NI ND ND ND
OCDD ND ND 0.8 ND 0.621 ND ND 1.308
-TEQ(pg-TEQ/L) 0.001 NI .00 ND ND 0.001
_ 16 _
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Standard

Monitoring Well

Analytes ((r‘nlz:‘l)lg BUS-176MW | BO9-17IMW | Bis-1756W | Bus221n6W | Bos-s63MW | BoT-21908Y | BOT-22100V | BUT-220MW LoQ Notes
a-HCH - 14 0.6 9.8 ND 3739 27.0 37 121 | 05 nglL -
B-HCH - ND 1.4 0.8 ND 6278 186.1 8.0 181.0 6.5 ng/L -
WD Gipddins
y-HCH{Lindane} 2600 ng/L 31.2 1.1 2726.0 20.2 36488 834 20.8 100.4 05 npl | for d':;ﬁf.‘w:
S-1CH - ND ND 290.0 ND 11484 358 393 12.1 0.5 ng/l -
HCB - ND NI ND ND ND ND ND ND 0.5 ng/l.
Heptachlor - NI ND ND ND ND ND NI NI 0.5 ngA. -
Heptachlor Epoxide - 1.4 ND ND ND 1.0 1.2 ND 43 0.5 np/. -
Aldrin 30 nglh ND ND N ND ND ND NI NI 0.5 np/l.
. (Aldrint WHO Guiddines
Dieldrin Dieldrin} 32 1.0 34 ND 34 211.0 309 422 0.5 ngd. | for ‘h;iéui%;’mu
Chloriated Endrin 600 ng/L [.2 2.2 ND ND ND 3.4 ND 0.6 0.5 np/l.
pesticides Oxychlordane - ND ND ND ND ND ND ND ND 0.5 nglh
(nafL) trans-Chiordane 200 ng/L. ND ND ND ND ND NBD ND ND 0.5 np/l {‘\\I-{E gnddixxs
cis-Chlordane (anseeis) | Np ND WD ND 0.4 0.9 ND 06 | 05 ngl | g
frans-Nonachlor " ND ND ND N N ND NI NI 0.5 npf. -
cis-Nonachlor - ND ND ND ND ND ND ND ND 0.5 ngfh -
24-DDE ND ND ND ND ND NI NI ND 0.5 /.
4 4-DDE ND ND ND ND NI ND ND 4.3 0.5 ng/l.
2,4-DDD ND NI ND ND ND 0.6 ND 15 05 02l | Wi Gaddines
44-DDD 1000 ngfl. | Np ND NIy NI ND 0.5 T 2.7 05 nglL | Fr dikine e
2.4-DI¥T NI} NI ND ND ND 0.5 ND 43 0.5 ngll
4.4-DDT ND ND ND ND ND 1.1 1.2 42.5 0.5 ap/l.
- ] ? -



Standand Monitoring Well
Analytes (drinking ’ LOQ Notes
waler) | P | BT BI9-1780W | BO9-220MW | BU3-463MW | BUT-2I9MW | BUT.2210MW | BOZ-220MW
Mirex - ND NI NI ND ND WD ND ND 0.5 ng/l -
Pentachlorobenzene ND ND NIy ND ND ND ND 13 0.5 ngfl.
a-Endosulfan 600 mg? 1.9 ND ND ND ND ND 0.6 1.2 0.5 nglL
[3-Endosulfan e 35 1.9 ND ND ND ND ND NI 0.5 ng/l.
t,1-Dichloroethene 0.03 mp/L. ND ND ND ND ND ND ND ND 0.001 mp/L
Methylene chioride | 0.02 mp/l. ND ND ND ND ND ND ND ND  [0.002 mgiL
Chloreform 0.08 mg/L. ND ND ND ND 0.001 ND 0.006 0.002 [0.001 mglL
1,1,1-Trichforoethane 0.1 mp/ ND ND ND ND ND Nb) ND ND 0.001 mp/L
Carbon tetrachloride | 0602 mg/l.|  ND ND ND ND ND ND ND ND | 0.00f mglL
Benzene 0.01 mplL ND ND ND ND ND ND ND ND 0001 mgfl.
Trickloroethene 0.03 myt | 0.001 ND ND ND 0.077 0.102 0.201 0238 (€001 mpi
VOCs . Korean dnnking
¥ Bromodichloromethane | 0.03 myg/L ND ND ND ND ND ND ND N> 0.00f mpd, | wao sandad
(mpsL)
Taluene 0.7 mg/l ND ND ND ND NI ND ND ND 0.001 mgf.
Ditvomochloromethane 0.1 mp/t. ND ND ND ND ND ND ND ND 0.001 my'L
Tetrachloreethene 001 mp/L | 0.002 NI 0.211 ND 0.241 0.415 0.198 G125 ] 0.00]1 myl.
Eihylbenzene &3 myl. NI ND ND ND ND ND ND ND | 0.00f mpL
o-Xylene 05 ND ND ND ND ND ND ND ND | 0.001 mg/L
m-Xylene ) mgfﬁ NI ND ND ND ND | 0001 ND ND | 6.0l mgd
[sauliky
p-Xylene b WD ND ND ND ND 0.001 ND ND [ 6.001 myt.
trins-1,2-Dichiorocthene | 0.1 mp/L ND ND ND ND ND G.003 0.001 0.00]  |0.0005 mgA.| DEPA MNaiona
- 18 -



Standard Monitoring Well
Analytes ((i:l;l;;lg BO-176MW | BOS-177MW | BOo-178MW | BOS-22IMW | BUI-6IMY | BUT-2190AV | BOT-Z2IMW | Bo7-220MW LOQ Notes
cis-1,2-Dickloroethene | 0.07 mpL{ ND ND ND 0001 | 0429 | 0076 | 0099 | 0089 0000wl | iy sk
Bromoform 0.08 mg/L ND ND ND ND ND ND ND ND 10001 mg | W repiaions
Acenaphthylene - NI ND ND NI ND ND NI ND G.017 nyL
Acenaphithene - ND ND ND ND ND ND ND ND 0.035 np/L
Fiuorene - ND ND ND ND ND ND ND ND 0.027 ng/l
Phenanthrene - ND ND ND ND ND ND ND ND 0.049 ng/L.
Anthracene - ND ND ND ND ND ND ND ND 0.015 ng/L
Fluoranthene - ND ND ND ND ND NI ND ND 0.022 ng/t. -
Pyrene " ND ND ND ND ND ND ND ND 0.032 ngl.
Benzo(a)anthracene - ND ND ND ND ND ND ND ND 0.031 g/l
Chrysene - ND ND ND NE ND ND ND NI 0.014 ng/L
i()f::‘lli Benzo(p)fluoranthene - ND ND ND ND ND ND WD ND £.019 ng/L
ngsl.
Benzo(kluoranthene - ND NI ND ND ND ND NI ND 0.629 npl
1PA Nationad
200 ng/l. primary drinking
Benzo(a)pyrene ND ND ND MND ND ND ND ND | 0.023 ngp, [ ldions
VD) Gdedines
T00 agl. for drinking i
ity
Indeno(1,2,3)Pyrene - NI ND ND ND ND ND ND ND 0,022 ng/l
Dibenz(a h)anihracens - ND ND ND ND ND ND ND ND 0.019 ng/l.
Benzo(g h.i)perylene - ND ND ND ND ND ND ND ND $.027 nyl.
Tolal-PAHs - ND ND ND ND NI N N2 NI -

* 3 G dwalel
Tk TIHs 1.5mgl, | ND ND ND ND ND ND ND ND | 02 mgr | OO
{mp/L) remediation poal

- 19 -
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Standard Monitoring Welk
Ana]y(cs { (i:_i :t’:!‘;lg BUS- 1760 | BUS-1 7TV | BU9-178MAY | BUS-22INAY | BOIAGIMNY | BO7-2{9MW | Bu7-22IMW | BO7-220MW wQ Notes

Al 0.2 mgh | 018 ND e.10 0.07 ND 0.08 0.03 007 | 0.02 mgh

Fe 03 mgt. | 005 0.05 0.25 012 0.0 0.06 0.7 0.08 | 0.05 mpl

Mn 0.03 mgt. | 0.021 ND ND 0005 | 0016 ND 0.024 | 0032 | 0.005 nypl

n 3mgl | 0015 | 0012 | 0017 | 0007 | 0008 ND .006 ND | 0.002 mg.

Cr 005 mgl | ND ND ND ND ND ND ND ND | 0.02 mgl

Cd 0.005 1 ND ND ND ND ND ND ND ND 0002 gl | e s
Metals Cu 1 mgfL]g/L ND ND ND ND ND ND ND ND | 0.008 [:’3'« N
() b 801 mgll. ND ND ND ND ND ND ND ND | 0.005 wd.

As 001 ngd. | ND ND ND ND ND ND ND ND | 0.005 mgl

Se 0.0 mgl. | ND ND ND ND ND ND ND ND | 0.005 mgl.

B 1 gl ND ND ND ND 0.0 0.04 0.02 004 | 0.0F ngl

He 000l mgl| ND ND ND ND ND ND ND ND | 0001 mp

Ba 2 mgl 0.06 0.05 0.03 0.04 0.05 0.04 0.13 001 | 0002 mgl | T dinkng

- 20 -
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Standard Monitoring Well
A na]ytcs (‘1:?;}':33 BOT-ZITNAN | BOT-2ZIEMW | BOO-T93NAW | BO3-A6SNW | BOI-46TAMW | BO3-4AGAW | BO3-46EMW | BO3-4G5MVY ]DQ Note
TPA National
70 ppdl. pomary drinking
Hesbicides 24D ND ND ND ND ND ND ND ND 0.101 gL \;:-;;r(:;s;u;_aumsr
30 pgl VL incs for
(pe/Ly chinking woler qualify
2457 9 pgl. ND ND ND ND ND ND ND ND | 0062 sl (mgm";{gy
23, 7.8-TCDF ND ND ND ND ND ND ND ND
1,2,3,7.8-PeCDF ND ND ND ND ND ND NI ND
2,3.4,7 8-PeCDF ND ND ND ND ND ND ND ND
1,2,3.4,7,8-HxCDF ND ND ND ND ND ND ND ND
1,2,3,6,7,8-HxCDF ND ND ND ND ND ND NI ND
1,2,3.7,8,9-HxCDF ND ND ND ND ND ND ND ND
2,3,4,6,7 8-HxCDF ND ND ND ND ND ND ND ND
1,2,3,4,6,7,8-HpCDT ND NI NI ND ND ND ND ND
Dioxins | 123 4,7,89-HpCDF ND ND ND ND ND ND ND ND EPA Ntiondd
[Furans OCDF ND ND ND ND ND ND NI ND 0.5 pe/l. pamary drnking
(L) 2,3,7,8-TCDD ol ND ND ND ND ND ND ND ND vater regnlions
1,2,3,7,8-PeCDD ND ND ND ND ND ND ND ND
1,2,3.4,7 8-HxCDD ND ND ND ND ND ND ND ND
1,2,3,6,7 8-HxCDD ND ND ND ND ND ND ND ND
1,2,31.8 9-HxCDD ND ND ND ND ND ND ND ND
1,2,3,4,6,7,8-HpCDD ND ND ND ND ND ND NI ND
QCDD ND ND ND ND ND ND ND ND
I-TEQ(pg-TEQ/L) ND ND ND ND ND ND ND ND
21
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Standand Monitoring Well
Analyles (drinking | " LOQ Note
wate r) BUT-ZITMW { BUR-ZI8MW | BUS-193NAY | BO3-A56MW | BO346TMW | BOI-4GIMW | BIZ-468MW | BUS-63MW
a-HCH - 435 1.0 224 344 85 0.6 ND 32 0.5 ng/L -
$3-HCH . 0.5 185 244 8 749.8 64.7 27 1.8 274 0.5 ng/L -
y-HCH(Lindane) 2000 ng/L | 46.3 6.9 1200 | 271 1.7 6.5 28 103 0.5 mgfl, Q’;ﬁiﬁﬂ“ﬂfy
§-HCH - 4.1 0.9 435 2117 3414 23 1.1 7.4 0.5 n/l. .
HCB - ND ND ND ND ND ND ND ND 0.5 g/l
Heptachlor ND Nb ND NB ND ND ND ND 0.5 s/l -
Heptachlor Epoxide - ND 9.0 8.4 10.0 6.4 ND 0.6 2.6 0.5 ng/t. -
Aldrin 30 gl ND ND ND ND ND ND ND ND 0.5 ngit
Dicldrin e 21 505 | 511 | ms 07 ND ND 76 | 05 ngl | DG i
g waer ity
Endrin 600 ng/l. | ND NI ND 0.5 ND ND ND ND 0.5 L
Chloriated Oxychlordane . ND ND ND ND ND ND ND ND | 05 ngl. -
pesticides trans-Chlordane 206 ngll, | ND 3.2 wD ND ND ND ND ND 05 0l | wi Guddies
(ng/L) cis-Chlordane {ransteis) | WD 41 17 1.0 ND NI NI 0.6 0.5 ng/L | Gking vater gudity
frans-Nonachlor - ND 0.8 ND ND ND NI NI ND 0.5 ng/l. -
cis-Noenachlor - ND ND ND ND ND ND ND ND 0.5 ng/l. -
2,4-DDE ND 08 ND ND ND ND ND ND 0.5 nglL
4,4-DDE NI 3.9 07 ND ND 0.6 ND ND 0.5 np/l
2,4-DDD — ND 21.0 ND 97 ND ND ND ND 05 09L | s irtns e
44-DDD ND 49.9 ND ND ND ND ND 07 05 L | ding vato quliy
2,4-DDT ND 4.4 ND ND ND ND ND ND 0.5 ngL.
4,4-DDT ND 19.7 1.0 ND ND 14 23 ND 0.5 np
Mirex - ND ND NI ND ND ND ND ND 0.5 ng/l -
Pentachlorobenzene WD ND 1.9 1.7 ND ND ND ND 0.5 .
o2
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Standard Monitoring Well
Amalytes ((f:l:tl:;g BOT-21TMW | BOZZIBMW | BOS-193MW | BU3466MW | BUA-6TMW | BUI-IGAMW | BO3-IGEMW | BUB-46SMW LOQ Note

a-Endosulfan ND 82 33 ND 22 0.6 NI ND .5 ngl.

600 ng/L
B-Endosulfan ND ND 07 ND 1.3 1.6 a6 ND 0.5 nylL
1,1-Dichiorocthene 403 myll ND ND ND ND ND ND ND 0.007 0.003 mpAi
Methylene chloride 0.02 mg/l. ND ND ND NI ND ND ND $.001 0.002 mg/.
Chloroform 0.08 mg/L | 0.005 ND 0.002 0.062 NI ND ND ND 0.001 mg/l.
1,1,1-Trichlorocthane 0.1 mglL ND ND ND ND ND ND ND NI 0.081 mp/l
Carbon tetrachloride 1 0.602 mg/L ND ND ND ND ND ND ND ND 0.0843 mpA,
Benzene 0.01 mg/L ND ND ND ND 0.008 ND ND 0.005 0.00f mp/L
Trichtoroethene 0.03 mg. | $4.743 0.004 0.427 0.021 ND 0.014 ND 0.132 | 0.001 mgl.

VOCs Bromaodichloromethane | .03 mg/l. | ND ND ND ND ND ND ND ND | 6.001 mgl ﬁ?ﬂﬁﬁﬂ‘:ﬂé

(mgl) Toluene 07 mgl | ND ND ND ND ND ND ND ND | 0.001 a
Dibromocklovomethane 0.1 mpd, ND ND ND ND ND ND Nb ND 0.001 mg/l.
Tetrachloroethene 0.01 my/L 0.497 0.033 0.063 0.227 ND 0.031 0.034 0.025 0.001 mp/
Ethylbenzene 0.3 mg/L ND ND ND ND ND ND ND ND 0.061 mg/.
o-Xylene ND ND ND ND 0.002 ND NI NID 0.00% mp/.
m-Xylenc 05 mp/L ND ND ND ND {.001 ND ND 0.001 0.001 mp/L

(o+mp)
p-Xylene ND ND ND ND 0.002 ND ND 0.001 0.001 mg/.

frans-1,2-Dichloroethene | 4.1 mgd. | 0.005 ND ¢.001 WD ND ND ND 0.042 [ 0.0005 mpL | FPA Mational
- 23 -
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Standand Monitoring Well
P N
Analytes ul::;i‘i;]g BOZ-21TMW | BU7-2I8MW { BOS-193MW | BO3H66MW | BUIIGIMW | BOI-64MW | BO3A6EMW | BUS-46SMW 10Q Note
cis-1,2-Dichloroethene | 0.7 mg/L | 0.280 0.03} 0.099 0.04] ND ND ND 1.346 | 0.0005 mp/L .
prinay drinking
waiier regulations
Bromolosm 008 mg/l. [ ND ND ND ND ND ND ND ND | G001 mglL
Acenaphthylene - ND - - - ND ND ND ND 0.017 ngh.
Acenaphithene - ND - - - ND ND ND ND 0.035 ng/L
Fluorene - ND - - - ND ND ND ND 6627 ng/L
Phenanthrene - ND - B . ND ND ND ND 0.049 ng/.
Anthracene - ND - - - NI ND ND ND 0.015 ap/L
Fluoranthene - ND - - - NI ND ND ND 0.022 np/l.
Pyrene - ND - - - ND ND ND ND 0.032 ngt.
Benzo(aanthracene - ND - - - ND ND ND ND 0.031 np/l.
PAH Chrysene - ND - - - ND ND ND ND 0.014 ng/l
1s
(o) Benzo(b}tuoranthene - ND - - - ND ND ND ND 0.019 np/L
.
Benzofk)fluoranthene " ND - - - ND ND ND ND 0.029 np/,
EPA Nedional
200 /L printwy drinking
Renzo{a)pyrenc ND - - . NI ND ND ND 8.023 ngfl. | waer regladions
700 ng/l WHD Guidkdines for
- divking water quality
Indeno(1,2,3)Pyrene - ND - - - ND NI ND ND 0.022 ngl.
Dibenz(a,h)anthracene - ND - - - ND ND ND ND 0.019 np/L
Benzo(g h,i)perylene - ND - - - ND ND ND ND 0.027 ng/l. )
Total-PAHs - ND - ND ND NI ND -
- 24 —_
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Standard Monitering Well
-y 3 3 I
A nai} tes uz:";‘:l’;lg BUT-2LTAW | BOZ-218MWY | BU-IU3MW | BOI-I66MW | BUIOTMW | BU3-464MW | BG3-{68MAY | BOS-d63MW LOQ ,\Otc
3 Groundwat:
THH TPHs 15mg/. | ND ND ND ND NI ND ND ND | 02 mgh cunewater
(mg/L) remediation goal
Al 02mgl | ND 099 0.06 ND ND 0.24 0.52 003 | 002 my
Fe 0.3 ngl | 006 0.07 0.08 ND ND o1 ND ND | 005 mel
Mn 005 mgl. | 0015 | o013 | eae1 | oveor | 6457 | 0o0s | 0007 | 0299 | 0.005 mel.
n Imgh | 0007 | 0009 | 0011 | o084 | 0003 | 0014 ND 0.005 | 0.002 meL
Cr 005 mgl. | ND ND ND ND ND ND ND ND | 002 nel
Cd 0.005 mel. | ND ND ND ND ND ND ND ND | 0.602 mglL
Korean drinking
standar
Metals Cu Imgl | ND ND ND ND ND ND ND ND | 0.008 g, | SO
()
b 001 ngl | ND ND ND ND ND ND ND ND | 0.005 mgl
As 00l ngl | ND ND ND ND ND ND ND ND | 0.005 mgl
Se 00l mgl | ND NP ND ND ND ND ND ND | 0.005 mgl.
B 1 . ND ND ND 0.03 0.4 0.01 0.0 001 | 0.01 netL
Hg 000 mel. | ND ND ND ND ND ND ND ND | 0001 gl
Ba 2 gl 0.06 .08 0.06 0.67 0.08 0.12 .01 0.09 | 0.002 mgr, | TP diking veier
- 25 —_
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| Sampling points
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Analytical Methods and Conditions

(L] Herbicides (2,4-D, 2,4,5-T)

QO Analytical method (Korean Official Testing Method for Drinking Water)

| Funnel |

» sgample 200mL
» HS04 bmL

» Na504 60g

= shaking

*» Ether 25mL

= shaking

= transfer

Organic(Ether) |

» dryness

* Trifluoroacetic anhydride 100u£8

* Trifluoroethanol 502

*80°C, 1hr

* cooling

= dryness

= adding ethyl acetate 100z

{containing phenanthrene-d10 10ppm ; ISTD)

| GC/MSD

Q GC/MS condition

Instrument Agilent 7890A
Injection mode Splitiess, 2uf, 280°C (purge time 0.75min)
GC Separation column | DB5-MS (30m=0.25mm>250pum film thickness)

Oven temperature | 100C — 10T /min — 300C (min), (21min)
Carrier gas flow Helium (99.9999%), O.7;ﬁ€/ min

Instrument Agilent 5975C
Ion mode SIM mode
MS Resolution above 1,000
Ionization mode Flectron Ionization
Ionization energy 70 eV
Ion source temp. | 200T

i (/{//7



O Calibrations : 5, 10, 50, 100, 200, 500, 1000 ng/L

Compound Calibration Curve R? Recovery (%)
2,4-D y=0.00012x + (.00213 (0.99823 89.8
245-T y=0.00015x + 0.00052 0.99905 97.2

O Calibration curves

- 24D
Calibration {2,4-D)
815
¢ 0.008125+ 0.00218
2= 0.09823 -

2010 /
5 ~
]
E /

2.05 L

0.08 e

o 20 203 400 500 1000 30

- 24,5-T

Conefg/l) e

Calibration(2,4,5-T)

v = 000013 0+ 0.00352
A 2099905

/

3G [l S0z 1G0C

Copt.(qg[i)
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Q Chromatogram (100 ng/)

- Standards

1) Internal standard (Phenanthrene-dg)
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- Samples : 13-279 (Drinking water well)

1)NIn‘te¥naI standard (Phenanthrene-dy)
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- Samples : B03-468MW (Monitoring well)

1) Internal standard (Phenanthrene-dig)

Alundnncs
Bacocg rr THELGD (1M7.F0 o THAL S O) DN SR T Bt o
szueosy
aacoond
2is00nq
zoaoud
T LY
Zoa00
soooad
1uonog
Teccod
~soong
neBoog
1onacd

uooog
seeod
PR

zonod

al

Twaa T TEEe T T T olen” Talon Teno am.o0  zo.da
Tinme—n

2) 24-D

AU e

ot B0R.00 (200,20 o D02 00 (B0 AGRRMW -1 DWW

—— e
n'EG10.0010

B 50 w00 so11.00

Thrim——=

R It

3)

Abundance

lon 356.00 (885.70 to §86.70)! R02-dG2MW-1.D¥¢data.m=

e e caes Kiia S W es e wiese, Faads Badsicesdehes MRV T ISR L 31

TR E TR T BT RS VARG VRIS A e Vel

31

o 21

&



[_] Dioxins/Furans (17 types of 2,3,7,8-congeners)

QO Analytical method (Korean Official Analytical Standards for Persistent

Organic Pollutants (ES 10368.1))

Sample preparation

i

* Sample 10 L
« Surrogate STD (P*C-labeled 15 standards) 1 ng (PC-OCDD 2 ng)

Extraction
(separatory funnel)

= DCM 100 mL (X3)

= anhydrous sodium sulfate 50 g

= concentration (1 ml, rotary evaporator)
= concentration (100 gL, Na)

= n-Hexane 2 mL

Multilayered S

ilicagel column
(15mm 1LD. x 30cm glass column)

* from top 6g NaxSQs 3z 10%-AgNQOs; Impregnated silicagel,
0.9¢ Silicagel,
44%-H;50, Impregnated silicagel, 0.9g Silicagel, 3g 2%-KOH
Impregnated silicagel, 0.9g Silicagel

= n-Hexane 150 mL

= concentration (5 ml, rotary evaporator)

= concentration (1 mL, N2

6g 22%-H;SOs Impregnated silicagel, 4.5g

Alumina column

(15mm LD. x 30cm glass column)

* from top anhydrous sodium sulfate 2g, activated alumina 6g
» 2% dichloromethane in hexane 100 mL

» 50% dichloromethane in hexane 150 mL

= concentration (1 mL, rotary evaporator)

« concentration: (100 uL, Np)

= solvent transfer{toluene)

» Internal STD (PCG-1,234TCDD, 1,23789-HxDD) 1 ng

» final volumn 10~50 gL

HRGCHRMS

Q GC/MS condition

Instrument

HP* 6890

Injection mode

Splitless, 114, 260C (purge time 6min)

Separation column

SP2331 (60mx>0.32mmx250/m film thickness)

HRGC Oven temperature 120C n(3rrﬁn)~j->20°C/min—>220°C (5rmin)—3C/min
—260°C (27min)
Carrier gas flow | Helium (99.9999%), 1.0m{/min
Instrument Autospec Ultima Premier
Ion mode SIM (M/M+2, M+2/M+4)
HRMS Resolution above 10,000 (10% Valley)

Ionization mode

Electron Ionization Positive Mode (EI')

Ionization energy

36 eV

Ion source temp.

260°C

_“32_.
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Q Calibrations

Calibration Standards (Unit : pg/ul) Recovery
PCDDs/PCDFs CS1 | €S2 | CS3 | Cs4 CS5 (9
2,3,7,8-TeCDD 05 2.0 10 40 200
2,3,7,8,-TeCDF 0.5 2.0 10 40 200
1,2,3,7,8-PeCDD 25 10 50 200 1000
1,2,3,7,8-PeCDF 25 10 50 200 1000
2,34,7,8-PeCDF 25 10 50 200 1000
1,2,3,4,7 8-HxCDD 25 10 50 200 1000
1,2,3,6,7,8-HxCDD 25 10 50 200 1000
1,2,3,7,8,9-HxCDD 2.5 10 50 200 1000
1,2,3,4,7,8-HxCDF 25 10 50 200 1000
1,2,3,6,7,8-FHxCDF 2.5 10 50 200 1000
1,2,3,7,8,9-HxCDF 25 10 50 200 1000
2,3,4,6,78-HxCDF 25 10 50 200 1000
1,2,3,4,6,7,8-HpCDD 25 10 50 200 1000
1,2,3,4,6,7,8-HpCDF 25 10 50 200 1000
1,2,3,4,7,8,9-HpCDFE 25 10 50 200 1000
1,2,3,4,6,7,8,9-OCDD 5.0 20 100 400 2000
1,2,3,4,6,7,8,9-OCDF 5.0 20 100 400 2000
815-1,2,3,4-TeCDD 100 100 100 100 100 -
1815-2,3,7,8-TeCDD 100 100 100 100 100| 74.7~99.0
¥(1-2,3,7,8-TeCDD 05 20 10 40 200 -
13C15-2,3,7,8,-TeCDF 100 100 100 100 100 79.9~113.8
BCp-1,2,3,7,8-PeCDD 100 100 100 100 100 97.0~116.8
BCp-1,2,3,7,8-PeCD 100 100 100 100 100 -
BC12-2,3,4,7,8-PeCDF 100 100 100 100 100 84.5~106.6
BC1241,2,3,4,7,8-HxCDD 100 100 100 100 100! 80.4~100.3
BCe-1,2,3,6,7,8-HxCDD 100 100 100 100 100 69.7~925
¥C15-1,2,3,7,8,9-HxCDD 100 100 100 100 100 -
181-1,2,3,4,7, 8-HxCDF 100 100 100 100 100 71.0~958
¥1541,2,3,6,7 8- HxCDF 100 100 100 100 100| 70.3~1017
B1-1,2,3,7,8,9-HxCDF 100 100 100 100 100 62.2~102.2
BC15-2,3,4,6,7 8-HxCDF 100 100 100 100 100| 63.3~106.0
BC»-1,2,3,4,6,7,8-HpCDD 100 100 100 100 100 79.4~104.2
BCp-1,2,3,4,6,7,8-HpCDF 100 100 100 100 100, 67.7~93.0
BC1-1,2,3,4,7,8,9-HpCDE 100 100 100 100 100| 56.4--80.1
BC12-1,2,3,4,6,7,8,9-OCDD 200 200 200 200 200| 66.2~109.7

TeCDD = TetrachloroDibenzo-p-dioxin / TeCDF = Tetrachlorodibenzofuran

FPeCDD = Pentachlorobibenizo-p-dioxin / Pe(DF = Pentachlorodiberzofuran
TRCDD = HexachloroDibenzo-p-dioxin / H(DF = Hexachlorodibenzofuran
HpCDD = HeptachtoroDiberzo-p-dioxin / HplDF = Heptachlorodibenzofuran

D = OctachloroDibenzo-p-dioxin / ODE = Octachlorodibenzofuran
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Q Calibration curves

Compound name: 2378-TCDF

Response Factor: 0.850392

RRF SD: 0.106181, % Relative SD: 12.4861

Response fype: Internal Std { Ref 18 ), Area” (1S Cone. / IS Area )

Curve typa: RF

Response
=]
==

WL R R LR L L L L1
0 20 40 &6 B0 110G 120 140 160 18C 200

Compound name; 12378-PeCDF

Response Factor: 0.877089

RRF SD: 0.0510214, % Relative SD: 5.81713

Response type: Internal Std { Ref 18 ), Area * ({5 Conc. / 1S Area )

Curve type: RF

X

a0n
& 600
o~
a
@ 400
b5
g

200

0 ng
¢ 260 400 GO0 800 1000

Compound name: 23478-FeCDF

Response Factor: 0.825018

RRF SO: 0.0888775, % Relative SD: 10.7485

Response type: Internal Std ( Ref 20 ), Area ™ { 1S Cone. / 15 Area )

Curve type; RF

Response

R B RN M L 1t
0 200 460 600 800 1000
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Compound hame: 123478-HxCDF

Response Factor: 0.934887

RRF SD: 0.10656, % Relative SD: 11.3882

Response type: internal Std { Ref 21 ), Area * { 1S Cone. /1S Area )

Curve type: RF

X
100
800
g.;
£ 600
&
I 40
200
aI.""I“"I""I""I""I""l“"l""l""l""lng
0 209 400 500 800 1000

Compound name; 1236878-HxCDF

Response Factor: 0.904464

RRF SO: 0.0878612, % Relative SD: 10.8308

Response type: Internal Std ( Ref 22 ), Area ™ { IS Conc. / IS Area )

Curve type: RF

GO

40

Hesponse

200

R R e e R AL
G 200 400 GO 800 1000

Compound name; 123789-HxCDF

Response Factor; 0.788906

RRF $D; 0.0930294, % Relative S 11.6446

Response type: Internal Std ( Ref 23 ), Area = (1S Cone. / 15 Area )
Curve type: RF

R RN E e e e e A RAREE e ns wam s |
] 200 400 GO0 800 1600
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Compound name: 234678-HxCDF

Response Factor: 0.802588

RRF 8D: 0.0835845, % Relative SD; 11.6603

Response type: Internal Std ( Ref 24 ), Area * (1S Cone. / S Area )

Curve type: RF

X

80
g 800
% 400
o

2007

ng
0 200 430 860 600 1008

Compound name. 1234678-HpCDF

Response Factor: 0.949817

RRF S0: 0.1168, % Relative SD: 12.3063

Response type: Internal Std { Ref 25 }, Area ™ { IS Conc. / 1S Area )

Curve type: RF

Response
(4,3 ~ 5
=

[
on

lllli¢||||K|||I\1||||ll|||I1II(III|IIII‘EI‘II{IYIII;]g
0 206 400 GCGO 800 1000

Compound name: 1234783-HpCDF

Response Factor: 0.808045
RRF 8D: 0.112372, % Relative SD: 13.8894

Response type: Internal Std ( Ref 26 ), Area * {15 Cone. / 13 Area )
Curve type: RF

Responsa

R o e o S N RAans menay emsrs nn s WIS
G 200 400 G0 8a0 1000
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Compound name: 123478-HxCDD

Response Factor: 0.949809

RRF SD: 0.130455. % Relative SO 13.7349

Response type: internal Std { Ref 29 ), Area ™ (1S Cone. / IS Area )

Curve type RF

Response
[g)

e e e NG
0 200 400 GO0 600 1000

Compound hame: 123678-HxCDD

Response Factor: (.878481

RRF 30 0.110277, % Refative S[; 12.5531

Response type: Internal Std { Ref 30 ), Area * { IS Cong. /1S Area )
Curve type: RF

Response

AR RSN CARRE LAREY SRARE RRREY BARRE REREY RRARE RARNA I
0 200 400 a0e . 800 1000

Compound name: 123789-HxCDD

Response Factor: 0.865829
RRF SD: 0.120217, % Relative SD: 13.8846
Response type: Internal Std ( Ref 30 ), Area ™ (1S Conc. /IS Area )

Curve tyne: RF

/

Response
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Compound name: 1234678-HpCDD

Response Factor: 0.978146

RRF S0: 0.141371, % Relative S0 14.4529

Response type: Internal Std { Ref 31 ), Area” { IS Cene. /IS Area )

Curve type: RF
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o 500
o
2
3 BRI N N R B B B I L ng
@ 206 400 600 800 1000

Compound name: OCDD

Response Factor: 1.0059

RRF SD: 0.0872685, % Relative SD: 8.67569

Response type: Internal Std ( Ref 32 ), Area ™ (1S Conc. / [S Area)

Curve type: RF

&
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Q Chromatogram
- 2,3,7,8-TCDD standard (CS1)

Quantify Sample Report MassLynx 4.1
Daiasel. CAMassLynoDIONN T PRCYRestdh ST 10612_1-5.gd

Last Aflered:  Monday, June 13, 2011 15:39:58 Korea Standard Time
Prinfed: Thursday, July 07, 2011 16:38:13 Korea Standard Time

Name; 110613-1, Dote: 13-Jun-2044, Time: 09:45:52, I0:, Description; C§1
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- OCDD standard (CS1)

Guantify Sample Report Masslynx 4.4

Datasst: GiMassbynsniDIOXINTL PROVRESURETIN 10812 _1-B.qid

Last Alerad:  Monday, Jung 13, 2011 1530058 Korea Slandand Tine
Prnted: Thursday, July 67, 2011 16:35:12 Karea Standasd Time

Name: 110613-1, Bate: €3-Jun-2011, Time: £9:45:52,19: , Description;: C81
GCoD
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Sample chromategam of OCDD (B03-463MW)

Quantify Sample Report MassLynx 4.1

Dataset: C:MassLymaDIOXINT 1. PROResultisampiechilgoki110824_7-14_resull.qid
Last Altered:  Friday, Judy 01, 2011 13:35:57 Korea Standard Time

Printed: Friday, July 08, 2011 08:42:29 Korea Standard Time

Hame: 110624-2, Date: 24~2un-2011, Time: 18:19:44, ID: , Description: B03-462MW
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Sample chromatogam of OCDD (B07-178MW)

Quantify Sampie Report MassLynx 4.1
Dataset: C:itdassLymaDIOXINT 1. PROResulfisampietchilgoki110624_7-14_resuit.gid

Last Altered:  Friday, July 01, 2011 13:35:57 Korea Standard Time
Printed: Friday, July 08, 2011 09:46:15 Karea Standard Time

Name: 110624.3, Date: 24~tun-2011, Time: 19:47:34, ID: , Description: BOT-178MW
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Sample chromatogam of OCDD (B07-220MW)

Quantify Sample Report Massbynx 4.4

Dataset: CiMassLynxiDIOXINT1.PRO\Resuitisamplerchiigokl10828_9-18_result.gid
Last Altered:  Friday, July 08, 2011 10:02:41 Korea Standard Time
Printed: Friday, July 08, 2011 19:03:28 Kerea Standard Time

Naine: 110629-15, Date: 36~Jun-2011, Time; 16:39:18, I, Description: BO7-220MW
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] OCPs

O  Analytical method (Korean Official Testing Method for Persistent
Organic Pollutants Official Test Method (ES 10903.1a))

Sample
preparation

Separatory funnel

extraction

-Final volume :

Extract cleanup

Q GC/MS condition

Sample 1 L
-NaCl 30 g
-Spiking surrogate 2-4 ng

-Shaking with DCM 100 mL (10 min)
two more times with with DCM 50 mL (10 min}

-Extracts drying with anhydrous sodium sulfate
-Concentration to 100uL

1 mL with hexane

[Florisil SPE cartridge Cleanup] - 5 g
-Hexane 10 mL (SPE cartridge wasing)
-Extract 1 mL onto the SPE cartridge
-Elute with Hexane 100 mL (fraction I}
-Elute with Hexane (DCM 25%) 100 mL

~> concentration to 1 ml {fraction II)

[Activated carbon cartridge Cleanup]

-025 ¢

-Loading the fracton II onto the cariridge

-Elute with Hexane 15mL (fraction 1i")

-Concentrating the eluted extracts (fraction I + IF, 115 mL) to 100 pL
-Spiking ISTD 24 ng

HRGC/HRMS

Instrument

HP 6890N

Injection mode

Splitless, 140, 200T (purge time 6min)

ZB-Multiresidue-2 (30m*0.25mm»0.20in film thickness)

HRGC Separation column
100TC (Bmin)—5T/min—200T {Smin)—2T/min—22
Oven temperature o (20n£in)——>)50"C/r{1in-+soo°c bminj=2 L/
Carrier gas flow Helitm (99.9999%), 1.0mé/min
Insirument Micromass Aulospec Ultima NT
[on mode SIM (M/M+2, M+2/M+4)
HRMS Resolution above 10,000 (10% Valley) .
lonization mode Electron Ionization Positive Mode (EI')
lonization energy 36 eV
Ton source temp. 260°C

....44._
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Q Calibrations : 2, 10, 40, 200, 800 ng/mL
(Surrogates and Internal Standards : 20 ng/mlL)

Compound Response Factor % RSD
o-HICH 1.249 3.389
B-HCH 1.149 3.008

y-HCH(Lindane) 1.236 4.428
§-HCH 1.242 3.841

HCB 0.998 1.404
Heptachlor 1.102 7.398
c-Heptachlor Epoxide 0.920 9.496
t-Heptachlor Epoxide (.208 5.619
Aldrin 1.001 5.483
Dieldrin 0.898 2.008
Endrin 0.950 4307
Oxychlordane 0.964 9.193

t+-Chlordane 0.955 10.561

c-Chlordane 0.989 7.301

t-Nonachlor 0.793 4.395

c-Nonachlor 0.973 4.294
2,4-DDE 1.022 2.664
44-DDE 1.038 1.279
2,4-DDD 0.947 4174
44-DDD 1.037 3.747
2,4-DDT 1.011 4.559
44-DDT 1.064 3.251
Mirex 1.001 3.408

Pentachlorobenzene 0.998 1.425
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QO Calibration curves

Compound name: alph-HCH
Responrse Factor 4.24332
RRF S0: 0.0422408, % Reldive SD: 2383142

Resporce type: Intemal Std( Ref 45 3, Area™ (15 Conc.{ 1S Area )
Curve type: RF

Responst /
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T rrom SORG
1} 1@ 20 mﬂ (m 50{] mu Tm 3

Compound name: gamma-HCH

Response Factor: 1.23323

RRF SD: 00064425, % Relstive SD: 442319

Respornse fype: Infernal Std( Refd3 ), Area” (1S Conc. fiS Area )
Curve typz: RF
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Compound name: HCB

Response Factor: 098766

RRF S0: 0.0140078, % Relative SD: 1.40419

Resporse fype: Internal S4d( Ref 27 ), Area® (8 Cone./ 1S Area)
Curve fype: RF
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ki i b L Ty  Cone
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Compound name: cis-Haptachlior epoxide

Resporse Factor 0910982

RRF SD: 00873577, % Relative SD: 0.40561

Response type: Infernal Std( Ref 33 }, Area* (18 Conc. /1S Area )
Curve type: RF

x
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W0 A0 En 4 s0n | edn | Ton | 8o
Compaund name: Aldrin
Response Factor: 1.00102
ARF S0: 00543828, % Refative 5D: 546260
Hesporse type: Internal Std( Het A ), Area* (I8 Conc. /1S Area )
Curve type: RF

Ne:pmﬂ{/
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R R L M L

Compound name: beta HCH

Recporse Facter: 1.44928

RRF SD: 0.0345727, % Relative €D: 300318

Resporse type: Internal Std( Ref 47 3, Area™ (15 Cone. /15 Area }
Curve type: RF
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Compound name: defa HCH
Resporce Factor: 1.24187
RRF §[: 0.0476893, % Relative SD: 3.54097

Respornse type: Infemnal Std( Ref43 3, Area® (1S Conc. /1S Area )
Curve type: RF
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Compaund namse: Haptachiof
Rezponse Facter; 1.1017
RRF SD: 0.0815082, % Relatuwa §D: 7.30242
Resporse type: Internai Std({ Ref 42 3, Area™ ({8 Conc. /{5 Arez )
Curwe fype: RF
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Compound name:t-Haptachior epoxide

Response Factor: 0207911

RRF 80: 0.0116827, % Relative SD: 561808

Responee type: (nternal Sid( Ref43 ), Alea” (1S Conc. /IS Ares )
Curve type: RF
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Compound name: Dieldrin

Resporse Factor: 0867581

RAF &D: 0.0120253, % Relalive SD: 200329

Resporse type: Internal Std( Ref 30 ), Area® ({8 Cone./ IS Area )
Curve type: RF
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Lompound name: Endrin

Resporse Faddos 0580102

RRF SD: 08400211, % Retative S0 430702

Response type: Internal S1d( Ref 21 ), Area™ (I8 Conc./ 18 Area )
Cusve type: RF
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Campound name: teans- Chiosdane
Resporse Facter 0.955043
RRF &D: 0100263, % Relative SD: 10.5611
Resporse type: Internal Std( Ref 38 ), Area™ (18 Conc. /15 Area )
Curve type: RF
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Compound name: + nonachior

Rasponse Factor: 0.78G355

RRF SD: 0.0343648, % Relative SD: 430462

Response fype: Internal Sié( Ref 29), Ama®* {15 Conc./ IS Ares )
Curve fype: RF
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Compound name: 2,4-DDE

Response Facter 102180

ARF $D: 0027226, % Ralatve SD: 206G

Response type: Interral Std( Ref 35 ), Area™ (1S Cone./ 1S Area

Curve type: HF
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Compound name:2,4-0DD

Response Faclorn 0.94736

RRF S 0.0395352, % Retative SD: 4.17362

Respense type: Internal Std( Ref 37 ), Area®™ (S Conc. /15 Area )
Curve typa: RF
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Compound name: Dxychlordane

Respamse Facter: 0.0094665

RRF SD: 00666652, % Relative SD: 9.18291

Resporse type: inteinal 3td{ Ref41 ). Area™ {15 Conc. £15 Area )

Curve type: RF
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Lompound name: ¢i-Chlordang

Respornse Factor; 0989336

RRF SD: 00722347, % Relative SD: 7.30134

Resporse type: Internal Std{ Ref 23 ), Area ™ (1S Cone. /1S Area )
Curve type: RF
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Compound name: cis-nonachier

Resporse Factor: D.97287

REF SD: D.0417784, % Reldlive SO: 420436

Response type: Infernal Std( Ref 41 ), Area™ (IS Conc./iSAjea)
Curve type: RF
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Compound name: 44-DDE

Rasporse Factor: 1.03776

RRF SD: 00132753, % Relative £D: 127023

Resporse type: infemal Std( Ref 33 ), Area™ (15 Conc. /1S Area)
Curve typa: RF
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Compound name: 4,4-DD D

Resperse Factor: 4.03742

RRF SD:0.038371, % Relafive SD: 374864

Resperse fype! Internal Sid( Ref24 ), Area™ (15 Cone, /1S Area)
Curve type: RF
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Compeund name:24-DDT

Response Facter: 161111

RRF 5D: 00450807, % Relative SD: 455363

Response fype: intermal S1d( Ref 25 ), Aies? (1S Canc./ 15 Area )
Lurve byrpe: RF
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Compound name: Mirex

Resporce Faclor 100126

RRF SD: 0.634M203, % Relative SD: 340775

Responce type: Intarnal Std( Ref 44 ), Area™ (15 Conc. /15 Area )
Curve fype; RF
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Compound name:4.4-D0T

Response Facter: 1.06301

RRF §D:0.02495842, % Relative 8D: 325073

Response type: Intemnal Std( Ref 32 ), Area™ (IS Cong. S 15 Area)
Curve type: RF
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Compound name: PCHz

Resporee Factor: 0833449

RR¥ SC:0.01422G2, % Relative SD; 1924660

Response type: intemal S1d( Ref 23 ), Area™ (I8 Cono. /{5 A5ea )

Curve type: RF
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Q Chromatogram
- HCB standard
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] VOGCs

Q Analytical method (Korean Official Testing Method for Drinking Water
(ES 056011Aa))

Sample preparation

» Sample 5mL
= Internal STD 40ug
(12-dichlorobenzen-dy

Purge and Trap

| GCMS (SIM) |

Q GC/MS condition

Instrument Agilent Technologies 6890N
Injection mode Split, 10 : 1, (purge time 11min)
. DB-5MS (30mx0.32mmx=250m film
Separation column .
GC thlcakness) i i _
30T (7min)—3T/min—60T (Bmin}—15T/min
Oven temperature | —80T (0min)—10C /min—>100TC (Omin)
—207C /min—200C (Omin)
Carrier gas flow Helium (99.999%), 1.5 m{/min
Instrument Agilent Technologies 5975B
Ion mode SIM (M/M+2, M+2/M+4)
MS Resolution above 10,000 (10% Valley)
Ionization mode Electron lonization
Ionization energy 70 eV
fon source temp. 230°C

N7



QO Calibmtions :

05, 1, 2, 5, 15, 20, 25 pg/L

Compound Calibration Curve R;s;s;se % RSD | Recovery
1,1-Dichloroethylene v=0.259x+0.0119 (0.998 5.83 97.08%
trans-1,2-Dichloroethylene | y=0.603x+0.00598 0.999 10.61 | 95.85%
cis-1,2-Dichloroethylene y=0.607x+0.0121 0.999 470 | 102.50%
Dichloromethane y=0.400x+0.0341 0.987 359 | 102.85%
Chloroform y=1.34x+0.0107 1.000 6.22 93.83%
1,1,1-Trichloroethane v=1.13x+0.0289 1.000 225 | 114.43%
Benzene y=2.75x+0.0913 0.999 145 | 105.23%
Tetrachlorocarbon v=0.978x-0.0114 0.998 3.25 | 109.95%
Trichloroethylene v=0.840x+0.0265 0.999 5.33 97.03%
Bromodichloromethane v=1.28x+0.0282 0.999 3.44 100.05%
Toluene v=3.10x+0.122 0.599 2.33 92.15%
Dibromochloromethane v=1.80x+0.0139 0.999 2.27 99.28%
Tetrachloroethylene v=1.10x+0.00733 0.999 351 96.48%
Ethylbenzene y=3.81x-0.362 0.995 1852 | 79.85%
p-Xylene y=3.10x-0.549 0.991 0.37 81.78%
m-Xylene v=3.3bx-0.527 0.994 0.45 80.28%
o-Xylene y=1.73%-0.297 0.992 0.57 84.43%
Bromoform v=0.938x-0.0652 0.999 1.96 92.35%
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O Calibration curves

1.1-Dichlaroethylene
Response Ratio
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O Chromatogram

« Standard 5 pg/L
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[ ] PAHs

Q Analytical method (EPA method 3510C and EPA method 8270D)

Sample preparation I

* Sample 1 L
= Surrogate STD 250 ng
(Nap-ds, ACQ-dlo, Phe-dm, Chl'-dlz, Per~du)

Separatory funnel
extraction

» Shaking with DCM 60 mL(X3)
«NaCl 1 g

| Filtration I

= 5B filter paper with anhydrous sodium sulfate

| Concentration }

* Sample concentrate 1T mL
= Internal STD 250 ng(Flu-dy, Pyr-di)

| GCMS ]

Q GC/MS condition

(GC) Agilent 6890N

| Instrument (MS) Agilent 5975B inert XL MSD
, HP5-MS 5% Phenyl methyl siloxane
Separation column (30mx250um><0.251¥m) Y

Oven lemperaiure 70C (4min) >10°C/min—300C (15min)

Injection temperature | 250C

Detector temperature [2807C

Splitless injection 1 uL

Carrier gas flow 1.2 mL/min (He)
lonization El (70 eV) :

Data Aquisition SIM mode




QO Calibrations : 10, 20, 50, 100, 250, 500, 1000 pg

) . Response
Compound Calibration Curve Recovery (%)
Factor

d8-Naphthalene (51) v=2.62x+0.0158 1.000 50.5~74.2
d10-Acenaphthene (S2) | y=0.836x+0.0124 1.000 52.0~82.8
d10-Phenanthrene (S3) y=1.33x-0.000862 1.000 56.1~117.2
d12-Chrysene (54) y=0.962x+0.0137 1.000 55.2~93.1
d12-Perylene (55) y=0.876x+0.00613 1.000 52.4~88.6

S1| Acenaphthylene y=1.45x+0.0151 1.000 -

S0 Acenaphthene y=0.894x+0.000747 1.000 -
Fluorene v=1.06x-0.00577 1.000 -
Phenanthrene v=1.44x-0.00836 1.000 -
Anthracene v=1.18x-0.0145 0.999 -

S3 | Fluoranthene y=1.24x-+0.0092 0.999 -
Pyrene v=1.23x+(.00637 0.999 -
Benzo(a)anthrathene v=0.846x+0.0194 1.000 -
Chrysene y=0.879x+0.00668 1.000 -

4 Benzo(b)fluoranthene | y=0.86x-0.00558 1.000 -
Benzo(k)fluoranthene | y=0.812x+0.00479 0.999 -
Benzo(a)pyrene v={.66x+0.00978 0.999 -
Indeno(1,23cdpyrene | v=0.651x-0.00633 0.999 -

S5 Dibenz(a hjanthracene | y=0.683x+0.0135 0.999 -
Benzo(e,hi)perylene | v=0.728x+0.00784 0.999 -
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Q Calibration curves
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Phenanthrene Anthracene
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Benzo(a)pyrene Indeno(1,2,3-c,d)pyrene
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- Surrogate Standard

<d8-Naphthalene> <d10-Acenaphihene>
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<d12-Perylene>

- Internal Standard

<d10-Fluorene> <d10-Pyrene>
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- Target Standard

<Acenaphthylene> <Acenaphthene>
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<Anthracene> <Fluoranthene>
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<Chrysene> <Benzo(b)fluoranthene>
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<indeno(1,2,3-c,d)pyrene>

<Dibenz{a h)anthracene>
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<Benzo(a)pyrene>

- Drinking water well : 15-286
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- Monitoring Well : B09-177MW
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_} TPHs

QO Analytical method (Korean Official Testing Method for Water)

1 Sample preparation |

« Sample 500 mL

Separatory funnel
exiraction

= Shaking with DCM 60 mL(X2)

Filtration

= 5B filter paper with anhiydrous sodium sulfate

I Concentration

I

» Sample concentrate 2 mL

| Clean-up

« Silica gel 03 ¢

| GC(FID)

|

Q GC/FID condition

Separation column

HP5 5% Phenyl methyl siloxane
(30mx320um =0.25um}

Oven temperature

50C, Imin
15C /min to 200C, 5C/min to 310T

program 310, 15min
Injection temperature 2807C
Split injection(1:20) 2 ul

Carrier gas flow

1.5 mL/min(Ny)
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Q Calibmations : 170, 340, 680, 1,700, 3,400 ng

L Response
Compound Calibration Curve Recovery(%)
Factor
TPPHs v=1.12815707*x+931.37501 1.000 73.0+3.55

O Calibration curves

Compourd 24, FID1 &
Ared = 1128157077 Amt 483137501

Are3 {Rel, Res%(3): -1.300
L}
4000
3000 3 /,I/
/ !
2000 - 3
112
1060 -
0 Corwelation: 0.59230
. . . , ; . .
e 2000 Amountingf
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Q Chromatogram

- Standard 1,700 ng
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] Metals

O Analytical method (Korean Official Testing Method for Drinking Water
(ES 15400 3a and 05400 2a))

' Sample preparation |

» Sample 50mL
*add (1+1) HNO: to a 1% (except Boron)

ICPMS, ICP(for Boron)

O ICP/MS and ICP conditions

ICP/MS ICP

RF Power 1.2 KW 1.0
Nebulizer gas flow .96 L/min 1.2 L/min
Plasma gas flow 16.0 L/min 12.0 L/min
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Q Calibrations : BAGMEGAA ST 5 10, 20, 50, 100 peg/L
® 0005, 0.2, 0.05, 01, 02 mg/L ¢ 01, 02 05, 1.0 pg/L

Compound Calibration Curve Response Factor
Barium (Ba) y= 17497.3x 0.99999
Aluminium (Al) y= 3244.06x 0.99963
Chromium {Cr) y= 2453.04x (0.99988
Manganese (Mn) y= 7741.69x 0.99999
Iron (Fe) y= 109.455x 0.99988
Copper {Cu) y= 2078.92 0.99999
Zinc (Zn) y= 791.076x 0.99922
Arsenic (As) y= 1026.63x 0.99999
Selenium (Se) y= 84.8246x 0.99993
Cadmium (Cd) y= 1980.25x 0.99999
Lead (Pb) y= 15991.6x 0.99999
Boron (B) y= 79806x+97.68 0.99986
Mercury (Hg) y= 6410.62x 0.99822
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QO Calibmation curves
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Executive Summary

The purpose of this investigation is to evaluate the contamination status
associated with Camp Carroll. Twenty two groundwater (drinking water well
samples (6), monitoring well samples (16)) near Helipad and area D were

analyzed for 91 contaminants.

Table 1. Lists of analyzed contaminants

Herbicides | Dioxins
Total (24D, 245T)| JFurans OCPs VOCs | Metals | PAHs | TPHs
analytes 91 2 17 25 18 13 15 1

€ OCPs : Organochlorine Pesticides, VOCs : Volatile Organic Compounds,
PAHs : Polycyclic Aromatic Hydrocarbons, TPHs : Total Petroleum Hydrocarbons

Herbicides were not detected in all samples. Dioxins/furans were not
detected in drinking water well samples but trace amounts of dioxins/furans
were detected in three monitoring well samples (0.001 pg-TEQ/L). For y-HCH
and dieldrin, concentrations of two samples (2,726~3,649 ng/l.) and six samples
(30.5~211.0 ng/l) from monitoring wells were higher than WHO drinking
water guidelines (y-HCH : 2,000 ng/L, dieldrin : 30 ng/L), respectively.

For trichloroethene (TCE), concentrations of five samples (0.038~0.090
mg/L) from drinking water wells and seven samples (0.077~0.743 mg/L) from
monitoring wells were higher than Korean Drinking Water Standard (0.03 mg/L).
In addition, for tetrachloroethene (PCE), concentrations of two samples (0.03
0~0.046 mg/l)) from drinking water wells and twelve samples (0.025~0.497
mg/Ll) from monitoring wells were higher than Korean Drinking Water Standard
001 mgl). For cis-1,2-Dichloroethene, concentrations of seven samples (0.076~
1.346 mg/L) were higher than EPA Maximum Contaminant Level (0.07 mg/L).

-1 - 70



Overview

] On-Site Investigation performed by NIER
O Establishment of NIER Task Force : 22 specialists (June 3, 2011)

Q Analytes : Herbicide (2,4-D, 2,4,5-T), Dioxins/Furans (17 types of
2,3,7,8-congeners), OCPs (25 analytes), VOCs (18 analytes),
PAHs (15 analytes), TPHs, heavy metals (13 analytes)

¥ OCPs : Organochlorine Pesticides, VOCs : Volatile Organic Compounds,
PAHs : Polycyclic Aromatic Hydrocarbons, TPHs : Total Petroleum Hydrocarbons

(] Site Sampling Points
Q Twenty two (22) groundwater samples (near Helipad and Area D)
- Six (6) samples from drinking water wells
- Sixteen (16) samples from monitoring wells

Q Sampling points are shown in the Appendix 1.

Analvtical Methods

[_] Herbicides (2,4-D, 2,4,5-T)
Q  Groundwaler samples were analyzed in accordance with Korean
Official Testing Method for Drinking Water.
- Bach sample (200 mL) was extracted with diethyl ether, followed by
estrification with trifluoroacetic anhydride (TFAA) and trifluoroethanol (TFE)

- The internal standard (Phenanthrene-dig) was added to extracts (100 pL)
immediately prior to instrumental analysis with GC/MS above 1,000

resolution (SIM, 70 eV).

¥ SIM : Selective Jon Moniforing

NIy,



[_] Dioxins/Furans (17 types of 2,3,7,8-congeners)

O Samples were analyzed in accordance with Korean Official Testing Method
for Persistent Organic Pollutants (ES 10368.1).

- After surrogate standards (15 “C-labeled standards) were added in each sample

(10 L), it was extracted with dichloromethane.

- Extracts were cleaned up using silicagel column, followed by alumina column.

- Internal standards (“C-1,2,3,4-TCDD, 1,2,3,7,8,9-HxCDD) were added to
extracts {10 ~ 50 pL) immediately prior to instrumental analysis with
HRGC/HRMS above 10,000 resolution (SIM, 36 eV).

- TEQs (Toxic equivalents) were evaluated with I-TEF (international toxic

equivalency factor) using OPUS quantification programme.

[_] Organochlorine Pesticides (OCPs, 25 analytes)

O Samples were analyzed in accordance with Korean Official Testing Method
for Persistent Organic Pollutants (ES 10903.1a).

- After twenty five surrogate standards (BC—labeied) were added in each sample (1 L),
it was extracted with dichloromethane, followed by clean up using

florisil-based SPE cartridge and activated-carbon-based cartridge.

- Internal standard (“C-labeled dichlorinated biphenyl) was added to extracts
(100 pl) immediately prior to instrumental analysis with HRGC/HRMS
above 10,000 resolution (SIM, 36 eV).



[} Volatile Organic Compounds (VOCs, 18 analytes)

Q Samples were analyzed in accordance with Korean Official Testing
Method for Drinking Water (ES 05601 1a).

- After internal standard (1,2-dichlorobenzene-ds} was added in each sample (5 wil),
it was analyzed with purge & trap GC/MS above 1,000 resolution (SIM, 70 eV).

[} Polycyclic Aromatic Hydrocarbons (PAHs, 15 analytes)

O Samples were analyzed in accordance with EPA Method 3510C and 8270D.

- After five surrogate standards (Naphthalene-ds, Acenaphthene-dqg,
Chrysene-d», Phenanthrene-dy, Perylene-di2) were added in each
sample (1 L), it was extracted with dichloromethane.

- The two internal standards (Fluorene-djs, Pyrene-dig) were added to extracts

(1,000 pl.) immediately prior to instrumental analysis with GC/MS above
1,000 resolution (SIM, 70 eV).

(_] Total Petroleum Hydrocarbons (TPHs)

Q Samples were analyzed in accordance with Korean Official Testing
Method for Water.

- Each sample (500 ml) was extracted with dichloromethane.

- Concentrated extracts (2,000 ul) were cleaned up using silica gel and
analyzed with GC/FID

# FID : Flame Tonization Detector

[_] Metals including heavy metals (13 analytes)

O Samples were analyzed in accordance with Korean Official Testing
Method for Drinking Water (ES 15400 3a and 05400 2a).

- After groundwater sample (50 ml) was digested with nitric acid (50 volume %),
samples were analyzed with ICP/MS and ICP.

e



[ | Summary of Resuits

] Herbicides (2,4-D, 2,4,5-T)

O Herbicides were not detected in all samples.

[_] Dioxins/Furans (17 types of 2,3,7,8-congeners)

O Dioxins/furans were not detected in drinking water well samples

O Dioxins/furans were detected in three monitoring well samples.
- The concentration measured from three samples was 0.001 pg-TEQ/L

- 2,3,7,8-TCDD was not detected and the major congener was OCDD.

Table II-1. Concentrations of detected Dioxins/Furans from monitoring well

) Monitering Well
Dioxins/Furans MCL, Helipad Area D LOQ
B09-178MW B03-463MW | BO7-220MW
2,3,7,8-congeners 30 pg/L
LTEQ(pe-TEQ/L)| (2.3.7,8-TCDD) 0.001 0.001 0.001 0.5 pa/L

¥ EPA drinking water MCI (Maximum Contaminant Level)

(_] Organochlorine Pesticides (OCPs, 25 analytes)
O Eight compounds among OCPs were detected in six diinking water well samples.

Table II-2. Concentrations of detected OCPs from drinking water well o
.. WHO drinki Drinking ‘Water Well

Pesticides vater uideline | 20575 | 14583 | 16289 | 15086 | 12047 | 13579 LOQ
a-HCH “ ND 4.9 ND 2.1 23 ND 0.5 ng/L
B-HCH . ND 11.6 ND 7.5 59 ND | 0.5 ng/l
y-HCH(Lindane) 2000 ng/L 0.9 21.3 0.5 4.6 10.2 0.9 0.5 ng/L
§-HCH - ND 10.5 ND 4.8 5.4 ND | 05 gl
Heptachlor Epoxide - ND 0.6 ND 0.6 ND ND 0.5 ng/L
Dieldrin ( Ndﬁ;ﬁ% ainy | NP 13 ND 1.2 0.7 ND | 0.5 ngl
2,4-DDD 1000 ng/L. ND 0.7 ND ND NE) ND 0.5 ng/L
[3-Endosulfan ND ND ND ND ND 0.6 0.5 ng/L.

O Nineteen compounds among OCPs were defected in sixteen monitoring well samples.
- Y-HCH (Lindane) : Concentrations of two samples (2,726~3,649 ng/L)
were higher than WHO drinking water guideline (2,000 ng/L).
- Dieldrin : Concentrations of six samples (30.5~211.0 ng/l.) were higher
than WHO drinking water guideline (30 ng/L).



Table III-3. Concentrations of detecied OCPs from monitoring well

WHO Moniforing Well
Pesticides d!‘iﬁﬂ:;zg Helipad Area D LOQ
guideline "Ny | MW LN MW | N o[ A | e e T
a-HCH . 14 | 06 | 6908 1 ND {3739 270 | 317 {121 ] 435 ] 10 | 224 | 344 | 85 | 06 | ND | 32 i 05 nplL
B-HCH - ND | 14 | 08 | ND | 6278|1860 8.0 [181.0| 05 | 185 | 2448|7498 | 647 | 27 | 18 | 274 | 0.5 np
y~-HCH(Lindane) 2000 ngl § 312 | 11 {2726.0] 202 [36488] 834 § 208 [ 1094 463 | 69 [1200[279. ] 17 | 65 | 28 | 103 ] 05 ng
5-HCH . ND | ND | 2900 | ND |1148.4] 358 {393 [ 123 ] 41 | 09 | 485 |211.7]3d1.4{ 23 | 11 | 74 | 05 ngl
Heptachlor Epoxide - 14 | ND | ND [ ND | 10 | 12 | ND | 43 | ND | 90 | 84 [ 100 | 64 | ND | 06 | 26 | 05 npL
Dicldrin (Aldint | 32 [ 10§ 34 | ND | 54 84 07 | ND I ND | 76 [ 05 gl
Dieldrin) 7 S A FURRRE R
Endrin 600 ngl | 1.2 {22 | ND [ ND | ND { 34 | ND | 06 | ND I ND { ND | 05 | ND | ND | ND | ND | 05 nglL
trans-Chlordanc 200ngl { ND | ND | ND [ ND | ND | ND | ND [ ND | ND | 32 [ ND | ND | ND [ ND | ND | ND | 0.5 apl
cis-Chlordane mc-ﬂl)lordﬂ ND | ND | ND | ND | 08 | 09 ND | 06 | ND | 4.1 17 | O I ND | ND | ND | 06 | 05 nglL
frans-Nonachlor - ND | ND | ND | ND | ND | ND [ ND | ND | ND | 08 | ND | ND | ND | ND | ND | ND | 0.5 g
2,4-DDE ND [ ND | ND { ND | ND | ND | ND | ND | ND | 68 | NI | ND | ND | ND | ND | ND | 05 ngL
44 -DDE ND { ND | ND | ND | ND { ND I ND | 43 { ND{ 89 | 07 | ND | ND | 66 | ND | ND | 05 ng/L
2,4-DDD 1000 v/l ND | ND | ND | ND | ND | 06 [ND | 15 [ ND | 200 ND | 97 | ND | ND | ND | ND | 0.5 ng
4 4-DDD ND | ND | ND [ ND | ND |05 11|27 | ND|[450} ND | ND | ND | ND | ND | 07 | 05 npi
24-DDT ND WD | ND | ND | ND |05 |ND|43 | ND| 44 | ND|ND | NDiND|ND|ND/| O3 ngl
4 4<-DDT ND [ ND | ND [ ND [ ND | 11|12 45| Np|197] 10 | nND [ ND| 14} 23 | ND | 85 npl
Pentachlorobenzene ND I ND | ND {ND{ND [ND|Np 33| NDIND| 19 17 ND|ND|ND|ND]| 0S5 ag
a-Endosulfan 19 [ ND | ND | ND | ND | ND | 06 | 1.2 | ND | 82 § 33 | ND | 22 | 06 { ND [ ND | 05 nglL
B-Endosuifan 35 | 1.9 | ND | ND | ND | ND | ND | ND | ND | ND | 07 { ND | 13 | 1.6 | 06 | ND | 05 ng
¥ ND @ not detected
-6 -
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[_] Volatile Organic Compounds (VOCs, 18 analytes)
O Seven compounds of VOCs were detected in six drinking water well samples.

- TCE : Concentrations of five samples (0.038~0.090 mg/l.) were higher
than KDWS (0.03 mg/L).
- PCE : Concentrations of two samples (0.030~0.046 mg/l.) were higher
than KDWS (0.01 mg/L).
Table IlI-4. Concentrations of detected VOCs from drinking water well

Korean Drinking Water Well
VoG d“";lt‘;'l'lgda‘t‘[’ia‘“ 20575 | 14283 | 16289 | 15286 | 12247 | 13270 | 1OQ
1,1-Dichloroethene 0.03 mg/L. ND | 0.001 | 0.012 | 0.001 | 0.008 | 0.002 | 0.001 mg/L
Chloroform 0.08 mg/l. 0.001 ND ND ND ND ND | 0.00F mg/L
1,1,1-Trichloroethane 0.1 mg/l. ND ND 0.003 ND 0.002 ND | 0.001 mg/L

Trichloroethene S
5 0.001 mg/L

0.03 mg/l. | 0.090 | 0,03 0.025 |-
(TCE) BRI R
Tetrachloroethene & Z
(PCE) 0.01 mg/L 0.002 16| 0.007 {.0.030.| 0.004 | 0.001 mg/L

trans-1,2-Dichloroethene| 0.1 mg/L’ ND ND ND ND 0.001 ND | 0.0005 mg/1.

cis-1,2-Dichloroethene 0.07 mg/L, 0.008 | 0.006 | 0.048 | 0.010 | 0.046 | 0.007 |0.0005 mg/L

¥ " EPA drinking water MCL (Maximum Contaminant Level)

¥ ND : not detected

Q Eleven compounds of VOCs were detected in sixteen monitoring well
samplcs.

- TCE : Concentrations of seven samples (0.077~0.743 mg/L) were higher
than KDWS (0.03 mg/L).

- PCE : Concenirations of twelve samples (0.025~0.497 mg/l.) were
higher than KDWS (0.01 mg/L).

- cis-1,2-Dichloroethene : Concentrations of seven samples (0.076~1.346
mg/L) were higher than EPA MCL (0.07 mg/L).

# KDWS : Korean Drinking Water Standard

- Yy



Table HI-5. Concentrations of detected VOCs from monitoring well

Monitoring Well

K .
e Helipad Area D
VOCs drinking LOQ
WARY 001 761B00-177) B00-1 76|B0s-221 | B03-463 {B67-219| 307221 [or-220 |Bi7-217|B07-2 18| B00-1 03| 03156 [B03-d6T B340 | Bor—r6s] Boaes
Standald MW MW MW MW MW MW MW MW MW Mw MW MW MW MW MW SMW
1,1-Dichloroethene  |0.03 mg/L| ND | ND | ND | ND | ND | ND {ND |ND | ND { ND | ND | ND | ND | ND | N | 0007 :;g%
Methylene chloride 0.02 mg/L| ND | ND | ND | ND i ND | ND | ND | ND { ND [ ND | ND | ND | ND | ND | ND | 0001 12;2%
Chloroform 008 mg/L]i ND | ND | ND | ND [0.008 | ND {0,006 0002|0005 | ND |0.002{0002| ND | ND | ND | ND g‘z‘}i
Benzene 0.01 mg/L| ND | ND | ND | ND ND | ND | ND {0008 | ND | ND |0.005 21'2%
Trichloroethene
(1) 003 mg/L|0001 | ND | ND | ND 0,004 (0427|0021 | ND | 0016 | ND
Tetrachioroeth o - R
SLrachioraetien® 1001 me/1{ 0002 | ND 10211| ND 0031100
(PCE} e RELTH
o-Xylene ND | ND [ ND | ND | ND | ND | ND | ND | ND ; ND | ND | ND !o002{ ND
0.5 mg/L
m-Xylene fotm+p | ND | ND | ND { ND | ND |0.001| ND { ND | ND | ND | ND | ND |0.001! ND | ND {0001 21‘2311’
-xylene) 0.00
p-Xylene ND | ND { ND | ND | ND {0001} ND | ND | ND | ND | ND | ND {0.002] ND | ND |0001 m‘g I
trans1,2-Dichioroethene {01 mg/L° | ND | ND | ND | ND | ND |0.003 | 0.001 | 0.001 | 0.005| ND |0001] ND | ND | ND | ND {0042 ?ﬁg’f
dis1,2-Dichloroethere  [0.07 mg/L'| ND | ND | ND | 0.001 (0129 ) 30| 0.081 0,099/ 0.041 | ND | ND

¥ " EPA drinking water MCL (Maximum Contaminani Level)

¥ ND : not detected




| Polycyclic Aromatic Hydrocarbons (PAHs, 15 analytes)

Q PAHs were not detected in all the groundwater samples.

[_] Total Petroleum Hydrocarbons (TPHs)

Q TPHs were not detected in all the groundwater samples.

[_] Metals including heavy metals (13 analytes)

Q Seven compounds of metals were detected in six drinking water well samples.

- Fe : Concentrations of four samples (1.45~2.35 mg/L) were higher than
KDWS (0.3 mg/L).

- In

KDWS (3 mg/lL).

- Se :

than KDWS (0.01 mg/L).
- Mn : The concentration of one sample (0.067 mg/L) was higher than

KDWS (0.05 mg/l).

The concentration of one sample (3.879 mg/L) was higher than

Concentrations of three samples (0.01~0.063 mg/l.) were higher

Table II-6. Concentrations of detected metals from drinking water well

Kpm;m Drinking Water Well
Metals dl\ﬁg‘g 20-575 | 14283 | 16289 | 15286 | 12247 | 13270 | OQ
standard
Al 0.2 mg/l.i ND 0.02 ND ND | 0.02 mg/L
Fe 03 mg/L | 006 | 154 | 010 351 1.45..] 0.05 mg/L
Mn 0.05 mg/L| ND 0.018 ND 0016 | 0.005 mg/l.
Zn 3mg/L | ND | 0604 | ND 0305 | 0.002 mg/T.
Se 001 mg/L.| ND [:0010] ND 0.006 |0.005 mg/L
B 1mg/L | 007 | 013 | 003 014 | 0.01 mg/L
Ba’ 2mg/L | 004 | 002 | 004 002 0002 mg/L

¥ " EPA drinking water MCL (Maximum Contaminant Level)
% KDWS : Korean Drinking Water Standard
# ND @ not detected




O Six compounds of metals were detected in sixteen monitoring well

- Al : Concentrations of three samples (0.24 ~0.99 mg/L) were higher than

samples.

KDWS (0.2 mg/L).

Mn

Concentrations of five samples (0.101 ~6.457 mg/l.) were higher
than KDWS (0.05 mg/L).

Table II-7. Concenirations of detected metals from monitoring well

Monitoring WeH

Ko Helipad Arca D
drindd ¢itpa 1ea
Metds| <O LOQ
WAlEr | pooq | B09-1 {B09-1 | BO%2 | BO3-4 | BO7-2 | RO7-2 [RO72 BO7-2 | BOT-2 | B09-1 | BO3-4 | B03-4 | BO3-4 | B03-4 | BO3-4
standand | 76MW | 77MW | 78MW 2 IMW | 630W | 1MW [ 21MW [ 200MW | 17MW | 18MW | 93MW |66MW | 67MW ] 64MW | 68MW ] 65MW
Al |02mgL|018 | ND 010|007 | ND | 008 | 003 | 007 | ND [099] 006 | ND | ND [ 024|052 0.03 n?é]/zL
Fe |03 mp/L | 005|005 |025]012]007 006|007 008 006 0.07]008|ND|ND |01l ND |ND Iif/SL
Ma {005 mg/L{0.021| ND | ND [0.005]0.016| ND |0.024]0.032|0.015(0.113(0.101(0,60|6.457| 0.008 | 0.007 [0.299 x?{:?i
Zn | 3w [0.015)0011[0.117/0.007|0.008] ND |0.006| ND |0.007|0.009|0.011 0.014| ND {0.005 ;2%
B | :mgL |ND|ND | ND|ND |001|004]|002 004 | ND|ND|ND | 003|010]001]001]001 3{2%
Ba' | 2me/L | 0.06 005|003 |004 005004013011 |006| 008006007 008|012 001|019 13;’/1

¥ * EPA drinking water MCL (Maximum Contaminant Level)

# KDWS : Korean Drinking Water Standard

# ND : not detected

._‘IO_
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Results

(] Table IV-1. Concentrations of analyzed contaminants from drinking water well

Standand Drinking Water Well
Analytes (Cren® | 20575 | 14283 | 16280 | 15286 | 12247 | 13279 | HOQ Notes
EPA National
0 g/l oy dnnking
Herbicides 24D ND ND ND ND ND ND 0,101 pgd, |__water regulations
(4L 30 ugl dis vt et
245T 9 . ND ND ND ND ND ND 0.062 g/l ﬁﬁ@ﬁﬁ'ﬁfy
2,3,78-TCDF ND ND ND ND ND ND
1.2,3,7,8-PeCDF D ND ) D ND ND
2,3,4,7,8-PeCDF D D D D ND D
1,2,34,7.8-HxCDF ND D ND ND ND ND
1,2,3,6,7.8-1IXCDF D NI ND ND D D
o 1.2.3,7,8.9-HxCDF ND ND ND ND D ND
Dioxins 1775 4 6.7 8-HxCDF D ND D D D ND P4 Nl
Aurans I S 6.7 B HpCDF D ND ND ND ND ND 03 pgl | by s
) 1 5.47.6.9.1pCDF D D ND ND ND ND
OCDF ND ND D D ND D
2,3, 7.8-TCDD Vel ND ND N ND ND ND
1.2.3,7,8-PeCDD ND ND ND ND D D
1,2,3,4.7,8-1xCDD ND ND ND ND D ND
12,367 8-HxCDD ) ) ND ND ND ND

- 11 -
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Standard Drinking Water Well
Analytes drinkin;
¥ ( wateny | 20-575 | 14283 | 16289 | 15286 | 12247 | 13279 LoQ Notes
1,2,3,7.8,9-HxCDD ND ND ) D ND ND
1.2,3,4,6,7,8-HpChD ND ND D D D ND
OChD ND ND ND ND ND ND
1-TEQ(pe-TEQ/L) ND ND ND ND ) ND
a-HCH - NI 49 ND 2.1 23 ND 85 nyl
B-HCH - ND 1.6 ND 1.5 59 ND 0.5 ng/L -
y-HCH{Lindane) | 2600 ngL 0.9 213 0.5 46 16.2 0.9 05 L | 4 e ot
&-HCH . ND 105 ND 48 54 ND 05 gl .
HCB - ND ND ND ND ND ND 0.5 myl
Heptachlor - ND ND ND ND ND ND 0.5 ng/L -
Heptachlor Epoxide - ND 0.6 ND 0.6 ND ND 0.5 ng/l -
Chiorjated Aldrin (i‘?l c‘lgﬂ‘ ND ND ND ND ND ND 0.5 g/l
oo rn-+- Ly
pesticides Dieldrin Dieldzin) ND 1.3 ND 12 07 ND 0.5 0g/L | Gt oebe ity
(ng/l) Endrin 600 ng/L ND ND ND ND ND ND 0.5 gl
Oxychlordase - ND ND ND ND NI N 0.5 my/t, -
trans-Chlordane 200 g, ND ND ND ND ND ND 0.5 ng/l. WD Gl
cis-Chlordane Uranstcis) NB ND ND ND ND ND 05 g/l | Aok el qudiy
frans-Nonachlor - ND ND ND ND ND ND 0.5 ng/L -
cis-Nonachlor - ND ND ND ND ND ND 0.5 ng/L -
2.4-DDE 1000 ngll ND ND ND ND ND ND 05 ML | e s e
44-DDE ND ND ND ND ND ND 0.5 ngt | i vt quadity
— 12 —



Standard Diinking Water Well

Analytes ('1:}*:{‘;_‘)’% 20575 | 14283 | 16-280 | 15286 | 12247 | 13279 | OQ Notes
2,4-DDD ND 6.7 ND ND ND ND 0.5 ng/L
4,4-DDD ND ND ND ND ND ND 0.5 ngil.
24-DDT ND ND ND ND N ND 0.5 myl.
4,4-DDT ND ND ND ND ND ND 0.5 ny/L

Mirex - ND ND ND ND ND ND 6.5 np, -
Pentachlorobenzene ND ND ND N> ND ND 0.5 npll
a-Endosulfan 600 nglL. ND ND ND ND ND ND 0.5 ngl
B-Endosutfan ND ND ND ND ND 0.0 0.5 ng/L
[,1-Dichloroethene | 0.03 mp/L ND £.001 0.012 0.00% 0.008 0.002 0.001 my/t,
Methylene chloride | 0.02 mp/L NI ND ND ND ND ND 0.002 mp/L
Chloroform 0.08 mg/l. 0.001 ND ND ND ND ND 0,001 mp/l.
1,1,1-Trichlorocthane | 9.1 mg/L ND ND 0.003 ND £.002 ND 0.001 mg/L
Carbon tetrachloride {0002 mg/L ND ND ND ND ND ND G001 mg/L
VOCs Benzene 0.0 mg/l. ND ND ND ND ND N} 0.001 myfl. L
{mg/L) o erer s
Trichlorocthene 0.03 mg/L 0.090 0.038 0.038 0.023 0.071 0.042 0.001 mg/L
Bromodichlorometiane | 0.03 ay/L Nb ND ND ND NI ND 0.001 my/l.
Toluene 0.7 mpfl, ND ND NP ND ND ND 0.00T mg/l.
Irbromochioromethane 0.1 mgA. ND ND ND ND ND ND 4001 mpf.
Tetrachiorocthene 0.01 mg/L 0.002 0.002 0.046 £.007 0.030 0.064 0.001 mg/L
Ethylbenzene 0.3 mpi. ND NI ND ND ND ND 0.001T my/L.
- 43 -
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Standand Diinking Water Well
Analytes (‘ff:l’:;,’;g 20-575 | 14283 | 16289 | 15286 | 12247 | 132w | 1OQ otes
o-Xyiene ND ND ND ND NI ND 0.06F mg/l
m-Xylene 05 mg/l ND ND ND ND ND ND 0.00 mgil.
{o+m+p)
p-Xylene ND ND N> ND ND ND 0001 myL
rans-1,2-Dichloroethene § 0.1 mg/L ND NI ND ND 0.001 ND 04093 mg/L EPA Mo
cis-1,2-Dicldoroethene | 0.07 myp/L. 0.008 0,006 0.848 0.¢10 0.046 0.007 0.0005 m/L | piney dinking
Bromoform 008 mpl. | ND ND ND ND ND ND | 0001 mgr | @S
Acenaphthylene - ND ND ND ND ND ND 0.017 ap/.
Acenaphthene - NI ND ND NB ND ND 0.035 ng/L
Fluorene - ND ND ND ND ND ND 0.027 ng/l,
Phenanthrene - ND ND ND ND ND ND 0.049 np/t
Anthracene - ND ND ND ND ND ND ¢.015 ngl
Fluoranthene - ND ND ND ND NI ND 0.022 ng/l. -
Pyrene - ND ND NI ND ND ND 0.032 ngl.
PAHs Benzo(a)anthracene - ND N ND ND ND ND 0031 ng/l
(ng/.) Chrysene - ND ND ND ND ND ND 0.014 npfl,
Benzo(b)ftuoranthene - ND ND ND ND ND ND £.089 np/l
Benzo(k)fluoranthene - ND ND ND ND ND ND 0.029 ngdl.
TPA Mational
200ng/1, prinzy drirking
Benzo(ajpyrene ND ND ND ND ND ND 0.023 np/l. | v Mopuldions
Spsets
Indeno(t,2,3}Pyrene - NI ND ND ND ND NI 4.022 g/l -
14 -
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Standard Drinking Water Well
Analytes (2] 20575 | 14283 | 16289 | 15286 | 12247 | 1379 | O0Q Notes
Dibenz{a,h)anthracene - ND NI ND ND ND ND 0.019 ng/l,
Benzo(g,h,)perylene - ND ND ND ND NI ND 0.027 /.
“Tolal-PAMs - ND ND ND ND ND ND .

Pts TPHs 1.5mg/L ND ND ND ND ND ND 02 mg | Coudima
(mg/L) renediation geel

Al 02 mgl ND 0.02 ND ND ND ND 002 mgl

Fe 0.3 mgl. .06 1.54 0.10 224 2.35 145 0.05 gl

Mn 0.05 myl. ND 0.018 ND 0.067 0.04 0016 | 0.005 nel

Zn 3 ol ND 0.604 ND 3.879 2,960 0305 | G.002 nwi

Cr 0.05 gl ND ND ND ND ND ND 0.02 myf.

cd $.005 mgl. ND ND ND ) ND ND 0.002 mgf. | Korean deinking
Metals Cu | gl ND ND ND ND ND ND | 0008 mer, | S
() Pb 0.01 nwl. NI ND ND NI ND ND 0.005 npd.

As 0.81 mgl ND ND ND ND ND ND 0.005 gl

Se 0.01 wgl ND 0.610 ND 0.063 0.047 0006 | 0.005 mga.

B 1 gl 0.07 013 0.03 .05 0.06 014 0.01 gL

Hg 0.001 wgL ND ND ND ND ND ND 0.001 mgl.

Ba 2 mgl. 0.04 0.02 0.04 0.02 $.03 0.02 0.002 mg. | EPA dirkdng vater

- 15 -
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(] Table IV-2. Concentrations of analyzed contaminants from monitoring well

Standard Monitoring Well
Anal Y tes ((r;g?g BO-1 TEMW | BIW-177MW | BOS-1 780 | BOO-22IMW | BO3-A6IMW | BUZ-ZI9MW | BOZ-22IMW | BO7-220MW wQ Nofes
FPA National
70 pgl prinary difnking
. 24D ND ND ND ND ND ND ND 101 pil | resdatons
Herbicides 4 ND 0.101 pef WHD Giiddines
38 ppil fr drinking vater
(pp) ity
WHD Giddlines
245F 9 g/l ND ND ND ND ND ND ND ND [ 0062 pg/l. | fic dirking waer
aality
23,7 8-TCDF ND ND ND ND ND ND ND ND
1,2,3,7,8-PeCDF ND ND ND ND ND ND ND ND
2,3.4.7,8-PecCDF ND ND NI ND ND N ND ND
1,2,3.4,7,8-HxCDF ND ND ND ND ND ND NI ND
1,2,3,6,7,8-HxCDF ND ND ND ND ND ND NI ND
1,2.3 7,8 9-HxCDF ND ND ND ND ND ND ND ND
2,34,6,7 8-HxCDF ND ND ND ND ND ND ND ND
1,2,3.4,6,7 8-1HpCDF ND ND ND ND ND ND ND ND
Dioxins 1,2,3.4.7.8,9-HpCDF ND ND ND ND ND ND ND ND EPA Mo
/Furans OCDF ND ND ND ND ND ND NIy ND 05 pall. | prneay dl;:’,;_ﬁng
(L) 2,3,7,8-TCDD Dt | WD ND ND ND ND ND ND ND vler reglaions
1,2,3,7,8-PeCDDY ND ND ND NI ND ND ND ND
1,2,34,78-1IxCDD ND ND ND ND ND ND ND ND
1,2,3,6,7.8-HxCDD ND ND ND NI ND ND ND ND
1,2,3,7,8,9-HxCDD ND ND N ND ND ND ND ND
1,2,3,4,6,7,8-HpCDD ND ND ND ND ND ND ND ND
0CDD ND ND 0.8 ND 0,621 ND ND 1,308
I-TEQ(pe-TEQA) 0,001 ND 0.001 ND ND 0.001
—_ 16 -
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Standard Moniforing Weil
P .
Analytes (Ll:];‘;.?g BUS- 176MW | BUS-LTPRAW | BOS-I TSMW | BO9-22IMW | BUS-S63MW | BOZ-219MW | BUT-221MW | Bo7-220MW LoQ Notes
a-lHHCH - 14 0.6 498 ND 3739 27.0 31.7 12.1 0.5 mylL -
B-HCH - ND 1.4 0.8 ND 6278 | 1861 8.0 181.0 | 05 ngl .
] ] WHD Citddines
y-HCH(Lindane) 2000 ag/L 3.2 1.1 2726.0 20.2 3048.8 834 20.8 100.4 4.5 ngd, | for dinking vater
qudity
§-HCH - ND ND 290.0 ND 11484 35.8 393 12.1 0.5 ngi -
HCB - ND ND ND ND ND ND ND ND 0.5 nyp/l. -
Heptachior - ND ND ND ND ND ND ND ND 0.5 ng -
Heptachlor Epoxide - 1.4 NI ND ND 1.0 1.2 NI 43 0.5 ng/l. -
Aldrin 30 . ND ND ND NI ND ND ND ND 0.5 ny/l.
. i {Aldrint WHO Guiddines
Dicldrin Dieldrin) 32 1.0 34 ND 54 2110 09 422 0.5 ng | for dui;l_zg water
aquality
Chioriated Endrin 600 np/L 1.2 22 ND ND ND 34 ND 0.6 0.5 ng/l
pesticides Oxychlordane - ND ND NI ND ND NI ND ND 0.5 npll -
{ng/l.) trans-Chlordane i ND ND ND ND ND ND ND ND 0.5 ng/ll | WHD Guidshnes
200 g[,ff., for drinky vater
cis-Chlordane (transtels) | Np ND ND ND 08 0.9 ND 0.6 0.5 ng/l. qulily
trans-Nonachlor - ND ND ND ND ND ND ND ND 0.5 ng/L -
cis-Nonachior - ND ND ND ND NI ND ND ND 0.5 ng/ -
2,4-DDE ND ND NI} ND ND ND NI ND 0.5 ng/.
44-DDE ND ND ND ND ND ND ND 43 0.5 n/l.
2,4-DDD ND ND ND ND ND 0.6 ND 15 0.5 ngfl | W ciddins
44-DDD 1600 ngle 1 Np ND ND ND ND 05 il 27 0.5 ngl | ' ik aa
2.4-DDT ND ND ND ND ND 0.5 ND 43 0.5 ng/L
4,4-DDT ND ND ND ND ND 1] 12 425 05 npdl.
—_ 17 -



Standard Moniforing Well
Analytes (?;;E:r;'g BU9-176MW | BUS-177MW | BUO-1TEARY | B9-22IMW | BO3-463MW | BUT-ZIYMW | BUOT-22IMW | BO7-220MW LOQ Notes
Mirex - ND NB ND ND ND N ND ND 0.5 ng/L -
Pentachlorobenzene ND ND ND ND ND ND ND 33 0.5 ng/L.
a-Endosulfan 400 1.9 ND ND ND ND ND 0.6 1.2 0.5 ng/l.
[-Endosutfan ngh 13 19 ND ND ND ND ND ND | 05 ngL
1,1-Dichlorecthene 0.03 mgl ND ND ND ND ND ND ND ND 000F mafd.
Methylene chloride | 0.02 myl ND NI ND N> ND ND ND ND $.002 myg/l
Chloroform 0.08 my/l ND ND ND ND 0.00§ ND 0.006 0002 §0.001 mgd
t,1,-Trichloroethane 0.1 mg/L ND ND ND ND ND ND ND ND 0.001 mpA.
Carbon tetrachloride | 6.002 mg/l ND ND ND ND ND ND ND ND 0.001 mp/.
Benzene 0.01 my/L ND NI ND ND ND ND ND ND 4001 mg/l,
Trichloroethene 0.03 mg/L | 0.001 ND ND ND 0.077 0102 0.201 0.238 {0.001 mgA.
VOO Korean drinking
i Bromaodichloromethane | 0.03 mg/l ND ND ND ND NI ND NB ND 0.00]1 my/L | water standard
(mp/L)
Toluene 0.7 my/l. ND ND ND ND ND ND ND ND 0.001 mg/L
Dibvomochtoromethane 0.F mg/l. ND N ND ND ND ND ND NI 0.001 mp/L
Tetrachiorocthene 001 mgl. | 0.002 ND 0.211 ND 0.241 0415 0.198 0.125 | 0.001 mp/L
Ethylbenzenc 0.3 mg/l ND ND NI ND ND ND ND ND {0000 mgL
o-Xylene p ND ND ND ND ND KD ND ND (0001 mylL
0.5 mg/L
m-Xylere ( '"f N ND ND ND ND | o6l ND ND | 0.001 mgh.
otin
p-Xylene b ND ND ND ND ND 0.001 ND ND | 0060 mg/L
frans-1,2-Dichlorocthene | 0.1 mg/i. ND ND ND ND NI 0.003 0.001 0.00% 0.0005 myl. | EPA Netiond
- 18 —

4 §7



Standard Monitoring Well
. - J.
Analytes ((t?;ﬁ?g BU9-126MW | BU-1TIMW | BOS-1TEMW | BO9-22(MW | BUz-463MW | BOT-2196W | BOT-221MW | Bor-220mw LoQ Notes
cis-12-Dichloroethene | 0.07 mgA. ND NI ND 0.001 0129 0.076 0.099 0.089 {0.0005 mylL iy dhivking
Bromoform 008 mg/.{ ND ND ND ND ND NI ND ND | 0.00F myl, | o reguations
Acenaphthylene - ND ND ND ND ND ND ND NI 0.017 ag/L.
Acenaphthene - ND ND ND ND ND ND ND ND 0.035 np/L
Fiuorene - ND ND ND ND ND ND ND ND 0.027 ng/l.
Phenanthrene - ND ND NI ND ND ND ND ND 0.049 ng/l.
Anthracene - ND ND ND ND ND NI ND ND 0.015 ny/i.
Fluoranthene - ND ND ND ND ND ND ND ND 4.022 ng/L R
Pyrene - NI ND ND ND ND ND ND ND 0.032 npg/L
Benzo{a)anthracene - ND ND ND ND NI ND NBD ND 0.031 ap/l.
PAH Chrysene - ND ND ND NI} ND ND ND ND 0.014 ng/L.
( gL)S Benzo(b)fluosanthene ) ND ND ND ND ND ND ND ND | 0.019 npa.
ng
Benzo(k)fluoranthene - NI ND ND ND ND ND ND ND 0.029 ng/L.
EPA Maiona
200 ng/L primary diirking
Benzo(a)pyrene ND ND ND ND ND ND ND ND | 0.023 gy, | M elaion
WHD Gaddines
705 ng/L for drinking witer
ity
Indeno(1,2,3)Pyrene - ND ND ND ND ND ND ND ND 0.022 np/l,
Dibenz(a hyanthracene - ND ND ND ND ND ND ND ND 0.019 ng/l.
Benzo(g.h,i)perylene - ND ND ND ND ND ND ND ND | 0027 ng/L )
Tolal-PAHs - ND ND ND NI ND ND NI ND - o
BILES Groundwater
S 15 ND ND ND ND ND ND ND ND 0. i1
{mg/L) TPR mg/L. 2 mgh remediation goal

_19_
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Standand Monitoring Well
A nﬂ]ytﬂs ((i:_i ;ltl::;‘g BUO-1TOMWY | BO%-17IMW | BOO-178NW 5 BUOZZIMW | BO3-GIMWY | BO7-219MV | Bor-22 600 | BUz2onay I.'OQ Notes

Al 0.2 myl | 0.8 ND 0.10 0.07 ND 0.08 0.03 0.07 | 0.02 nwi

Fe 0.3 mgl | 0.05 0.05 0.25 0.12 0.4 0.06 0.07 008 | 005 mgl

Mn 005 med. | 0.021 NI ND 0005 | 0.016 ND 0024 | 0032|0005 mgL

In Ingl | 0615 § 0012 | 0117 | 0007 | 0808 ND 0.006 ND {0,002 mal

Cr 005 ngl | ND ND ND ND ND ND ND ND | 002 mgd

cd 0.005 mgr. | ND ND ND ND ND ND ND ND 0002 | e ke
Metals Cu 1 el ND ND ND ND ND ND ND ND ] 6.008 mpL | e sded
(my.} Ph 8.01 mgl. ND ND ND ND NI ND NI ND | 0.005 mgl.

As 001 mgl | ND ND ND ND ND ND ND ND | 0.005 mel

Se 0.0l meL | ND ND ND ND ND ND ND ND | 0005 mgL

B 1 myl. ND ND ND ND 0.0 0.04 0.02 0.04 | 0.01 mgl

He 0.00] mel. | ND ND ND ND ND ND ND ND | 0.001 mgl

Ba 2 mgl 0.06 0.65 0.3 0.04 045 0.04 0.13 051 0002 mgl | EPA divking

- 20 -
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Standard Monitoring Well
. 4 J
Anal Y(CS {(1?::: l‘l)lg BOT-ZITMW | BOZ-2IRMW | BOY9-193IMW | BO3-466MW | BOIGINOW | BOISGAMW | BOIAGSMW | BRI-465MW LOQ N ofe
10 uel FPA MNational

ne iy drinking

" 24D ND ND ND ND ND ND N ND G.101 pg/l. | weter ieaulations

Herbicides I WHD Guaddlines for

king weler iy

{ugL) b ki vato g

. . WHO Guiddines for

24,57 9 upA. ND ND ND ND ND ND ND ND 0.062 pel | Ghie et ity
2,3,7.8-TCDF ND ND ND ND ND ND ND ND
1,2.3.7.8-PeCDF NI ND ND ND NI} NI ND ND
2,3,4,7 8-PeCDF ND NI ND ND ND ND ND ND
1,2,3,4,7,8-HxCD¥F ND ND ND ND ND WD ND ND
1,2,3.6,7,8-HxCDF NI ND ND N ND ND ND WD
1,2,3,7,8 9-HxCDF ND ND ND ND ND ND ND ND
2.3,4,6,7,8-HxCDF WD ND ND ND ND ND ND ND
o 1,2.3.4,6.7,8-HpCDF ND ND ND ND ND ND ND ND

Dioxins | 12.3.4,7,8,9-HpCDF ND ND ND ND ND ND ND ND A Naticnl

/Furans OCDF ND ND ND ND ND ND ND ND 0.5 pg/L primary drinking

) 2,3,7.8-TCDD Dl |__ND ND ND ND ND ND ND ND etor segultions
1,2,3,7.8-PeCDD ND ND ND ND ND ND ND ND
1,2.3,4,7.8-HxCDD ND ND ND ND ND ND ND ND
1,2.3.6,7,8-HxCBD ND NI} ND ND ND NI ND ND
1,2,3,7,8,9-HxCDD NI ND ND ND ND ND NI ND
1,2,3,4,6,7,8-HpCDD ND ND ND ND NI} ND ND ND
QCDhD ND ND ND ND ND ND ND ND
I-TEQ(pa-TEQ/L) ND ND ND ND ND ND ND ND

- 21 -
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Standard Monitoring Well
Ana!ytcs ((z:j;lg;‘g BOZ-2170W | BUT-218NAY | B0 1930V | BUSAGSMW | BOI-AGTMW | BIS-464MW § BUI-4G8MW | BOR=165MY LOQ Note
a-HCH - 435 1.6 22.4 344 8.3 0.6 ND 32 05 ng/l. -
B-HCH - 05 18.5 244.8 749.8 64.7 27 18 274 05 ngk -
w-HCH(Lindane) | 2000 ngl | 463 6.9 1200 | 279.1 17 65 28 103 | 05 ngl | 0 Godde
§-HCH - 4.1 0.9 48.5 2117 3414 23 11 74 0.5 nyL. .
HCB - ND ND ND NI ND ND ND ND 0.5 ngl. -
Heptachlor - ND ND ™D ND ND ND ND NI 0.5 ng/L -
Heptachior Epoxide - ND 9.0 8.4 0.0 6.4 ND 0.6 2.6 0.5 ng/l. -
Aldrin 30 npfl. ND ND ND ND ND ND ND ND 0.5 ngh.
— {(Aldrint W Geddines for
Dicldrs Dieldrin) 241 30.5 577 79.8 0.7 ND ND 1.6 0.5 agf. hinking, watar gty
Endrin 600 ng. | ND ND ND 05 ND ND ND ND 0.5 ng/l
Chloriated Oxychlordane . WD ND ND ND ND ND ND ND | 05 gl ;
pesticides {5 Chlordane 200 ngL | ND 3.2 ND ND ND NI ND ND |05 L | i i 6
{ngl) eis-Chlordane {remsteis) | ND 4.1 L7 10 ND NP ND 0.6 0.5 g, | diking wate quity
trans-Nenachior - ND 0.8 ND ND ND ND ND ND 0.5 ned. -
cis-Nonachlor - ND ND ND ND ND ND ND ND 0.5 npd. -
2,4-DDE ND 08 ND NI ND ND ND ND 0.5 gl
4,4-DDE ND 89 0.7 NI} ND 0.6 ND ND 0.5 ngfl.
2,4-DDD — ND 210 ND 9.7 ND ND ND ND 05 1. | 0 Guidtnes e
4,4-DDD ND 49.9 ND NI ND ND ND a7 0.5 nwl | 9o wie gty
2,4-DDT ND 44 ND ND ND ND ND ND 0.5 ngiL
4 4-DDT NIy 19.7 1.0 ND ND L4 23 ND 0.5 ngl
Mirex . ND ND ND ND ND ND ND ND 6.5 ng/L .
Pentachlorobenzene ND ND 19 17 ND NI ND ND 0.5 ngl.
— 22 .



Standard Monitoring Well
Analytes ([E:?;I:r')lg BOT-Z17MW | BUT2I8MW | BS-I93MW | BOS-GGMW | BIS46TMW | BUI46AMW | BO3-4GSMW | BU3-465MW LoQ Note
a-Endosulfan ND 8.2 33 ND 22 0.6 ND ND 0.5 ng/L
600 ng/L
B-Endosutfan ND ND 0.7 ND 1.3 1.0 0.6 ND 0.5 ng/ll
1,1-Dichleroethene 0.03 mg/L. ND NI ND ND ND NI ND 0.067 [ G001 mpd.
Methylene chloride 0.02 s/l ND MND ND ND ND ND ND 0.001 0.002 mg/l.
Chloroform 0.08 mp/. 0.005 ND 0.002 0.602 ND ND ND ND 0.081 mg/L
1,1,1-Trichleroethane 0.} mg/L ND ND ND ND ND ND ND ND 0.001 mgL
Carbon tetrachleride [ 0.002 mg/L NI ND ND ND ND ND ND ND 0.001 mg/L
Benzene 0.0f mg/L ND ND ND ND 0.008 ND ND 0.005 000 mp

Trichloroethene 0.03 mg/L | 0.743 0.004 0.427 0.021 ND 0.616 ND 6132 | 0.001 mp/l.

{ ichlor 03 my/l ND ND ND ND D ND ND 0.001 mp/L | Norcan dinking
VOCs Bromodichloromethane | 8.03 my/1. N ND mg e
(mgfl) Toluene 4.7 my/L NI ND ND ND ND ND WD ND 0.001 mp/L.

Ditrvomochioromethane 0.1 mgi. ND N ND ND ND NI ND ND 0001 mg/l
Tetrachlorocthene 0.01 mpA. 0497 0.033 0.063 6.227 ND 0431 0.034 0.025 0.001 mp/A.
Ethylbenzene 0.3 mg/L ND ND ND ND ND ND NI ND 0.001 mg/L
o-Xyiene ND ND ND ND 0.002 ND ND ND 0.08% mg/l.
0.5 mp/L
m-Xylene ND ND ND ND .00 ND ND 0.001 0.00] mg/L
(o4nytp)
peRylene ND ND ND ND 0.002 ND ND 0.001 0.001 mp/L
trans-1 2-Ehchloroethene | 0.1 mp/l. 0.005 ND 0.001 ND ND ND ND G042 [ 0.0005 my/T. | TPA Ntional
¢ g 7
S .



Standard Monitoring Well
Analytes (ﬂ?;lfr;'g BUT-21TMW | Bo-218MW | Boo-193MW | BUI-4G6ROW | BUIS6TMW | BOSI6IMW | BUs—i68MW | Bu3-apsMw LOQ Note
cis-12-Dichioroethene | 0.07 mg/L | 0280 0.031 0.099 0.041 ND ND ND 1.346 | 0.0005 my/l. )
primary drinking
water regulaions
Bromofoenm 0% mgfl ND ND ND ND ND ND ND ND 0.001 mgd.
Acenaphthylene . ND - - - ND ND NB ND 0.017 ng/L
Acenaphthene - ND - - - ND ND ND ND 0.635 ng/L
Fluorene - ND - - - ND NI NI ND 0.027 np/l.
Phenanthrene - ND - - - ND ND ND ND 0.04% np/L
Anthracene - ND - - - ND ND ND ND 0.015 nglL
Fluoranthene - ND - . - ND ND ND NI 0.022 np/l -
Pyrene . ND - . - ND ND ND NI} 0.032 ng/L
Benzo{a}anthracene - ND - - - ND ND ND ND 0.031 ng/L
PAH Chrysene - NIy - . - ND ND ND ND 0014 upl.
(g ;) Benzo{b)luoranthene - ND - - - ND ND ND ND 0.019 ng/.
e Benzo(k)ftuoranthene - ND - - - NI NI ND ND 0.029 ap/l.
TPA MNaiona!
200 ng/L frinury drinking
Benzo{a)pyrene NI - - - ND ND ND ND 0.023 np/i. [ e reglations
, WHD Ciscdings &
700 ug/l dilidlgj\.:n;ll:ﬂfl‘)"
indeno(1,2,3)Pyrenc - ND - - “ ND NI ND ND $4.022 ng/l.
Dibenz(a,h)anthracene - ND - - - ND ND WD ND 0.019 npl
Benzo(g,h,ijperylenc - ND - - - ND ND ND ND ) 0027 ngl )
Tota-PAHs - ND - ND ND ND ND -
- 24 -
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Standard Monitoring Well
A “al y fes ( li:::;‘;:.l;g BU-21TMW | BOT-Z18MAY | BOS-193MW | BU3-4600W | ROI-46INW | BUZ640W | BOI-S68MW | BO3-IGSMIY LOQ ND te
3 Ground:

TPt TPHs 1Smgl | ND ND ND ND ND ND ND ND | 02 mgl oundwater
{myil) remediation goal

Al 62 mgt, | ND 0.95 0.06 ND ND 024 0.52 003 | 0.02 mgl

Fe 03 mgl | 006 0.07 0.08 ND ND 0.1 ND ND | 005 mgL

Mn 0.05 mgl | 0015 | 0113 | 010 0.661 6457 | 0008 | 0007 | 0299 | 0.005 nwl

In 3ngl | 0007 [ ae0d | 0011 04604 | 0003 | 6.014 ND 0.005 | 0,002 myl.

Cr 0.05 mpl. | ND ND ND ND ND ND ND ND 0.02 nwl

cd 0005 ngl | ND ND ND ND ND ND ND ND | 0002 mgl

Korean dnnking

Metals Cu 1 ny ND ND ND ND ND ND ND ND | 0.008 ngt, | S sedad
(ng)

o 001 mgL | ND ND ND ND ND ND ND ND | 0.005 mpl

As 001 mgL | ND ND ND ND ND ND ND ND | 0:005 mglL

Se 001 mgl. | ND ND NI ND ND ND NI ND | 0.005 mel

B t e/l ND ND ND 0.03 0.16 0.0) 0.0] 001 | 007 moL

Heg 0001 gl | w~D ND ND ND ND ND ND NI | 0.000 mgl

Ba 2 ngt. 0.06 0.08 0.0 0.07 0.08 612 0.01 019 | 0.002 mpt, | B dinkie e

- 25 -
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| Analytical Methods and Conditions

1 Herbicides (2,4-D, 2,4,5-T)

O Analytical method (Korean Official Testing Method for Drinking Water)

|

Funnel i

» sample 200mlL.
- HzSO4 5ml.

* Naz504 60}2:

* shaking

= Ether 25ml.

* shaking

= transfer

-

o

ganic(Ether) .—,

—

» dryness

» Trifluoroacetic anhydride 1004¢
« Trifluorcethanol 500

=80T, 1hr

= cooling

= dryness

* adding ethyl acetate 1004

GC/MSD ]

Q GC/MS condition

Instrument Agilent 7890A

Injection made

GC Separation column

Oven temperature

Carrier gas flow

Instrument Agilent 5975C
Ion mode SIM mode
MS Resolution above 1,000
Ionization mode Electron lonization
Ionization energy 70 eV
fon source temp. | 200T

RS2

(containing, phenanthrene-d10 10ppm ; ISTD)

Splitless, 248, 280C (purge time 0.75min)
DB5-MS (30mx0.25mmx250m film thickness)

100TC — 10C/min — 300C (min), (21min)
Helium (99.9999%), 0.7m{/min



O Calibrations :

5, 10, 50, 100, 200, 500, 1000 ng/L

Compound Calibration Curve R? Recovery (%)
2,4-D y=0.00012x + 0.00213 0.99823 89.8
245-T y=0.00015x + 0.00052 0.99905 97.2

Q Calibration curves
- 2,4-D

Calibration {2,4-D)

213
D y=009013x+ 00333
7 = 500622 %
/
ED 13 /
8 P
"
=4
Dgas /
003 4
G 2 v ] 80 1500 L2
Cont.{ngfi) :
- 245-T
Calibration{2,4,5-T}
.25
gy | YTO000155:00052 N
A /i =0.99005
£ 7
€a1g | /
g : -
L H
0es ~”/¢
non ¥
o M A0 80 B N0 iR |

Co_j'g(.[ng,'L)
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O Chromatogram (100 ng/.)

- Standards

1) Internal standard (Phenanthrene-dyg)

AL G
. or TBHL00 (E07.70 fo 1R A0 Got LHULIWdslo.rou
sso0od
soonod
aso00d
4vanod
mEoaod
AHGO0H
260004
zooo00
150000

3ooood

=0000

[T R R S eT=Y 4,00  i6oo  delod TEeTeo

THYY S

2) 24-D

Abundance

ton 302,00 (301,70 1o 302.70): cal 1001, DWdala.mis

1 UUUq
BoGq
Ennq ;

400 it
zoog H_ s

"5 50 6.06 5.60 7.00 7.50 B.00 B.50 B.06 5.5076.0010.501 765"

Tire—>
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fon 175,00 (174.70 to 175.70): cal 1001,DWdata,ms

:
800G
7000
600
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4c0d
3004
200
100Q

R K6 656 686 7 00 .56 5,00

Time—~~

3) 24,5-T
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. 1600 (HH5. 76 L 336, 70 cal 1 B0LOWdnkiL e
1100
1TGoar
ELTT
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vood
soo
BOO
Ao
15-)011'
200
100G
i

i
L PN S

N0 10.00 11.00 12.00 13.00 14.00 15.00 18

Tinaa—
AlUnS e

(TR PTTARITN

lon HHH LD BT V0O 0 23 F0)
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- Samples : 13-279 (Drinking water well)

1) Intefnal standard (Phenanthrene-dyg)

P

ERTorTes
BT
FETTITRETEN
initaacaran
Zramiavmizng
Tasirenanay
A ennadana,
[Nt

A neineyed

EPTIS
B
PPETI.

I R T LR L L T S L N e R,

W

anE

e T T R

2) 24D

Abunoancg

Time- -
Airansennae

i o
.
o
aor
P

e

aniaiarg

e WU
EB0 660 &80 ».00 F.ED B,

ion 302.00 (301.70 to 302 70): 18~27¢-|.DWdata me

Ml

555 8 8071000 10,85 11 o0

e €3 e e

FETE Ealim sl s Y AV .

i,

T

A

LS A EE B Y

3) 2,45T

AUMdsnGe

fon 38€.00 (335.70 Lo 386.70) 12-270-1 DWW data. ms

2.60

3000 11.60 1200 1200 1806 15100 1606 1700

e ARG Y E e

T LW s

ARles TTATEE THEGS VEEe TYSEE
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- Samples : B03-468MW (Monitoring well)

1) Internal standard (Phenanthrene-dsg)

Arrardmree
Aqaoaon T VMALOD (1RT.V b 1 T AU AGMMW - LW
azoaog
acooad
2uBeog
rooacd
o
2zaood
zooood
1Tuooan
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Ao
EELEEY:
roboag

soood

aasoc

1oond
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2) 24-D

Az e
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]
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3) 245T
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