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<RI /FS(Remedial Investigation/Feasibility Studies)>
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o ¥ ARt e 2E
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g 27 He AR S
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© RODZ} 19864 10¥€ 179 o]Zo] =lx AL W EHo]

1
ZHESA He HYXA(remedial action)7} A

Five-Year Review7} 3}

O Five-Year Review ¥ : Five-Year review team WH ", Five-Year

review 271E, FIFN Fof &5 g, A 2AL FA dEF T

O
N
rio
Jz

4o

el 7 s BUxRA] o)d 3 BUHY 23, ALY 9/0&M,
K

FAHL/0&M, AEZ e} 78 ZAEY o]goqR 5

>
[
o,

o
F

2714, S9AE, ARRE 5o HEY : w272 L EASES WY



103

o Az ==

2

5. 0= 2974

s

A

173 AL 2

9

ol glojre] s}, 9

E
=

=490

O Technical Assessment £.9F

<O&M(Operation and Management)>

O O&MLE Ao A <]

| = AFAAZH(MNA, Monitored Natural

P
X
K

-

—
file)

)

15}

Sz
Rl

Attenuation)<
O&M AA1H

O
=]

2% 2

=

o 4 A8

A

=
T X

, A, 718 714 B Ak Al 23 A

T

H, =, dtol

A4

ol
=

b

S

A>

O Superfund #%¢]

DA 712 A} (National

=7} 544

(CERCLA§103(a))



104 2HEAFTX|9| YHEZ|HH 525} Lot

- R A A E AN R4 R 29Ae An Ba
(CERCLASIGB() : ©] A% AnE 23k A ARE 509717 7122 Baslo]
of 3

- AR7)Be] A} B A (CERCLASI04(e))

- BR7)% e UF] o8] HaE 2AAT EE Qo Eel ) S8 24}

- FAHIHPA)E 878 AW A 9] AIZ(CERCLASI05(d))

CWAS et AlEd HiX &



2= 0|2 ou=x T2 AR 22 105

=

2. WNX| EX|S 27 |=#H(Tech Rule, N]AC 7:26E)0f| FAE =it
Ag 2EoMo| Z&510{of st AIRE

<N.J.A.C 7:26E-1.6 7|7l W& 715>

O NJAC. 726E9] 7} 59 @A oA AL e AsES &
A BaAo] 7|EHo2A FA X HAHE RE &5 7550
o} & o] NJ.A.C. 7:14B, N.J.A.C. 726B, N.J.A.C. 7:26C¥u} o}1]
g}, 718t B8 A A Z2ad] o) AlEd RiXE
Hatol wel FHE BE Rude g RuME 539 & S

o ELAQAE A YR A RNl E3HE Aol el RIAE A

<N.J.A.C. 7:26E-22 E2XF7}A A (Quality Assurance Project
Plan)>

o AH7IAIGM(QAPP, Quality Assurance Project Plan)ol| 235+ 2}



106

BE 3, Agwrt 9 E43E AZo] B3 A Matrix R/, 2
matrixo|A] FHE HEFY F % W%, Z matrix®] field & % trip
blank, Z} matrixelA S8E 4 AL, ZF matrixol A AM-E A

H, matrix spike®] 79} F7F, FHE = matrix spiked] FHAIE, F

5]

AE = AR N 2 FF, 25 += performance evaluation 4l

ko] EAY B AlE matrixl A AHEEE AE
AW, Z4zhe] A 2 A1 matrixol| A AMEEE AE §7]9 F3
2 FR, 47t A 2 AE matrixdl A AREEE AE FAA7
5 et B4/ E4%71 8ok E (Analytical Methods/Quality
Assurance Summary Table)
fieldolld A5 B AE" HFARE THNJAC 7:26-2.1(A)14)°l

=
wel AL ElE BA-SolHe BAe) S 7

AHEE = BA#E] HAF (field quality control audit) XK
corrective action A=z} )4 AHAIEE 7=

EE field AZF Wik 2XE 3] Hel metor sh= A}
A BAE BE B4 Holy Hardat gl Ao gk g 7ls
(A4 dolg] AFrFsd Ful, LFE AAsH] A3 2P
AE 9 WA (cross-check)oll g At 7]<, EPA Contract
Laboratory Program 7|0l we} t2Ale] £4% Ho|E & EPAY
IA|F 7+l Wig 7le %)



107

o Az ==

2

5. 0= 2974

<N.J.A.C. 7:26E-3.2 PA X 31X>

p)]

)

25

22

3o] HAR

1

[s)

€]

States Geologic Survey) 7.5 4 7

o

o Hole % A=

st o

7}

3

3L

dolel S A4ug

odEa 4T

17} dagitk= 27%0] Uy

X

A7 g oldel =

A F
7} He AR

=
il

Ho

£

]
j2e

)
—_
file)

Np
&
-
)

o
B

A

media, &

3L
=

], A

)

]

T

mwo
2

Hlo



©o
=]

23} 2

A= Ug

t

e}

.

T

Hlo
o

].

S

23}

k=3

gl ofok

ST
X

LUEUTR|O| FHERR|HA|

<N.J.A.C. 7:26E-3.13 SI X 31X>
o SI ®aAd|

108

i

B

O

o)
il

K

Tor

K

o

holding time, ®

e

o

Nlo
BN

of

de|Z HazSite

=9 contour map

o
= AAAES

ST
Eia

ot%

—

database®] A|&%
<N.J.A.C. 7:26E-4.8 Remedial Investigation Report>



109

7k Ao

S

T

2 xjzo| ==
kel

f 84

i

)
i)

012 2Eex|
A o

2=
7b Az

[e]

]

X

Gk

: treatability, bench scale, pilot study$] Z3#2}%,

=
L

AE 4
dolg 2, Ae9

T

k<]
pal

—_—

2|3
s oret
297]

0

<

T

1

st

floF 3

9

A3

=3
=

7holl gk HE, Altd ELxA7}

.

T

=3}

%, HHE

=
- A 9B/ AR/ AR Be 93

O QHFA7} CERCLA X+ RCRAY we} E}FAZANFS)E AAl
<N.J.A.C. 7:26E-6.5 Remedial action schedule and progress reports>

<N.J.A.C. 7:26E-5.2 Remedial action Selection Report>



ot

LUEYTR|| YHEE|HA 525t

110

- AYRIA, A5}

)
)
K

AAARTA, A%

g 9% A7) 594

= Az

A&

=9

= #H7]

of &Y=

=
5

—

- B4 restoration &

<N.J.A.C. 7:26E-6.6 Remedial action progress report>

WA

7

W&

o Ug % 54 At

5, A2

A Aol Ik =22}

2AE, T8

e 37}

5]

R B

3|

il

<
T

3

o, dlolg 2 At et HE AR, A

¥ 2

<N.J.A.C. 7:26E-6.7 Remedial action report>

=
7

e
7

Ho
=K

a)]

:rL

o

B
=

ZE(EE,

o ¥A0] J7HoR YAAE 7

o FA

“As-built" diagram, 3|

s

)l o

™
i

—_—

o)
N
H

K

A
00

o

K



HE 2ol o2 B

7L A5e) B -AxS 1 w7

°2 A7E9A

27

A7} 7t
A oot A3l 2 o= A

3

A1 8= A]

FLEA A2 WA

I

09 SAHOE UFE ESIYL

A

o o]Z F7g3}7] Sl 19%d B

Ga

_EI

H

Heo] EFHE 19700
F2 it

o
i

Love Canal A4, Lekkerkerk 2 95-ZAFA, Bielefeld 2. GAFA

S HTE =& 200295 ALt vhE w2ty
ARE AZIZ FEEAY <FE 1

=
[€]

2

e 5o

o
+

49) Ael s

_f[):;(

A9 R AL

2

=
=

A2

5
T

A}

Htolth



<RE 1> 4= FaE ESHUHY Aol g vl

=7} 7179 F9 EGH

Faay Az 4 v
o SEUEI EFLREAE 197040 ofF T2 BALIEAT A0 19H0% AV,
o EFBRRAL A5 B AABARAY, FABARAY, BAYA71LH, opuely, 371 Bve)y, SR 5 cley o] Ry

O}IL rlO I‘

PN
I
9o RO BEHA RAFAo| WFNS.
0 =94 EGAAR AP Do u} )=

9 2

o ABa EFede] BRI AAE A% el BA | AT AANOE BAHA FoIAE. T2 $AIAINE
BN FEAOR FEIIAE

AR [0 FBARS W0UE ARNHE LA 1000710 BAFOL} T ol F HIAAZAIA L AIFAE UUT) RIS,

o Eoq] B P50 ofF ol BAE e AAAE Shse EFedel el B840 YA of$r, Eedos
MR 9 e S 2 A ABlE 23] Shgel et 20d EFeqitia Ag .

0 19719 A Gl EFL 3t EER] sz Aeg
© 1980Ad] %719| Bielefeld, Barsbiittel, Hamburg |92} vl =|o]] 7AMH Fel/dA| oA o8] 712 Az3t S dabzio] BAYsIAA Bk &
=)

.

19854 ‘E YA EFREPYO] REL oIF o} AW 9% FAH AF L FADF AYHYOH, EJH A o] g

it
e
o

599 o] Bk 1.
0 199137 y EFH MY Aol Aulo] Al Aelel PRiolo] AHE HHL AH 19089 ‘APEFR T o]

&
o & ATHUE, e A, w9 % AN B A o8 T DR 5% EFeqdel ti AgH Blo)
L= Egeqdl tig 57 0] A, (19629 AH3) 2 BN Aeied wEE A9 oo A9
e [0 1971 EFEES A% HAQ Zoho] ARMHICY, 1 A EYRDE AL AR QA7) wlwel HAS orE.
© 1979\ Lekkerkerk 2 G529 23 AR Q) FAI7} BAshAA, o ARiS AVIE EFL Aol thet vidse Z4) 51 HAAVE 5

© 1980 ?‘?} o] %l “Altlasten’ ol thal £AZ# 2 =oHHA, 7] Aol £4Fd AAZE Altlastenol] thel) T£3] the-d = (I7] whol A

A




PR H|w 13

5. U9 o= B

Aol 78 BdRAY A 54
1L, 1994l = g2 EFPES

174s

o
2
o
o
-
:
=
rlr
“é‘
O
T
2
v
tlo
2L

o] A& AN el 2 A A=A

=7}
0 Lekkerkerk Q GAMAS A7|2 ‘AAA Bk s o] 517t SAjH oz WEES)
F5 B3l B ANS A
0 1978 Love Canal £ GAFA0NA ‘HAA HlZgAlE) o] Aol o g FaH 7|5 Ao o]

1A VA Gl i A A4,
| Y HRe 4 Y5PEs} RRAS 138 A3 740 2s0) 9. o1¢)

FEAl theff a8 o%

[
AU

Ha o 718 Qg
th2)5}7] o7 wEol 1980 CERCLAZF A H.
O CERCLAY w2} 59 fajH7ls 2GRAT siert =& NPL FA o tigh &

=




|

-

7

—Z
=

)
[
o

ARk
E

o

AR

T

°
i

T

L

]_

ol o

o toll g17] whiEel,
o

2 fetel 2

R

A 7 $HS

[e]
i

=

5

1.

=

AEAAA A2 35
ok

_?4

(e}
=1

i

=0 O

Az
s7bIA] F

=

=]

]

AA

=
LEERE

wo g Ae) B9

O
T

st

PN
T

1
5
=

s
.

afe)

S
<]

el

=

s}

Qo BRI, B9A L AL

2l

tod 714 FA Ao 2

O

Sh= A

S

3L ek ofel o

L=

o}

7j

A5
ols} B2 i} 5 B vekss) ¢

[e}

o
= e

W =] B AT AA vl

=

w2br 47|18l F=

SroedY ®

A

I

Fet. el

A4s

AE2g

i

=R

TR
2

[¢)

to] &

9

2AHE A

Stk olol w2} ol=e] B

B!
i

of

=~

ol oA Hlg-S FRNTE b 4

=
=

) o))

]3]

o F= B AgAtat
o etz

=Rk 2L it

=
Kl

7] o

o
AN
[e]

S
A &

[

A7) ek

<)

ohe} Al AR/ A7 dehA Al o

o] B2 A9 BYE



oM BAH = ZE GRS

o

o

Aol ZAaE et dd 2 v)=o] CERCLAE &
o

U7HA| & A

2 Aol ek ALS)

o

E

oF

=
[€)

Fe vl RResA

5]

elet 4

S

Eke Az

, 2001 7)%

29 BYET} b on

EECE ECELE

1) w29

9]

-
o

et

S H|W3

&

g

A

e

o}

2 >olME Selelel 9 Fa B

<H3I



< |9 )
M |o-op o) B T
= | Boor|Pro| A SRy =iy
o] A_n_W._M X LWM Oﬂzﬂ‘* NI o ﬂ%ﬂ.ﬂdﬂ&oﬂ .
7 (_,A o ! et L
€y T i wﬂwuﬁw%%%i
R %W%ﬂ%w
_ . % oFNMe
| o0
‘Iﬂ | 3 &
E_ - _.Eﬂmo ﬂﬂ OE
THEEERE
B | omloFE o 3
= | % | ™ __o% oF |og
el I e i x
Bl g % %
X mg < o
i) R
| = F X g
< [l
Bl | 3 % e
n T I of o 5
: 5 %% O do o
= X % s |5
&0 il mm ﬂ% ﬁ x
e - e
(o-| -
@ o) m.L..N\_.ID/ Mmrﬂdﬂ r
; ] _ 22 o el
- H_.:| TR o A 5 :
1l o | o | T & @ﬂﬂ A
0 ol 00 N <% :
. 5 O o | SO %
| R =
m“_ i e = ol % o m“,mﬂ
i ol Fo4a = °5%
N X 50 o |0 _inm Ha_wro
A it WEH% <
A SR 2
¥ = i
\Y4 o -~ B g :
ey
i) i 3| = ) 5
i o M D
1%0 o ﬂo = O‘Ml/ﬁ OM ‘M“_
< :
i S w Tp| @
TR © T .
I.A_l %o Zﬁ N
2 = A Nlo
“
~ G} % = : ]
i T % i i
T T F
r| %o | o ,mu ) v 7
HelT| 8| gF ol &
_ alc O
o | M o | ' % |5 el u
o Iy o o mu N WE
H_.__- 20 LLM i
W | :
° wir
o
JvNO
e
sl




17

E

il
vy
i
o0

3

5 Ut o1 &

T
2 log¥ o 08 0B |oRN
= G| C|C| = [COgE|C oxM
2 @% 3 %% ol o |o|o
< /ﬂ\u#
W
3R E
o4 i
1] B T T oa =
) B ® Il VS
= | o |o|o] x |o=H] ax; =
= —| 4% © ol O_E; "
= K| X g Ollor=| O
i_.HT x - = |~ T )
E 2 oo = iR
2l X = ~o<] o
HT - =TI @
s x| Y
o )
A g
= P i
o o |o - by W 5 g
o o x | oF |az| o |o¥ oM <
< | i = o <
o ul |
5l € o @ | ¥
= =
W
=
| =
N 7 5| I @
) =< |=<|=<|of] oF A mm
| Of <% o2l x| o
= % % : =< =
| 5
LH.W
O —~
= =
. )
e 5 _F T
m | < |[x|o & AW <0< |o
/W\ < o =< O | X<
o B
B X
- i
~
i % <
oo B ﬁ -
ko] ~| X _
L P I % z % |2
| of | X[m0 W x| n g
) T =2 B oo on | mo | X M| O
K=l o | B e R =
TR y o | = n B
o i | 2 || = |5 E
| oA |7 i ln
o Mo | |
WG H | B
* o i
o




118 UEYTX|o| HER2|HH &25} 2ot
S g SE =9 yaas e
O 1
2= 0 0 0 0 0
g PTG o CERED) o o o
=4 2O 7lo] AL O) FE4 AgAY A AFdY
o | fAel A X 0 (19904 ©)% 2.9 (1975, 19873 7% ©
EA A Ao g 0 X 0 0 o
ol Ae) wA | (@A EALGAC) A8 @A BALGAG] A8 (@AnfA0 48
A7) SR S84 A X X X o X
- ] ] _ PyE) PyE) ] ] _
o 2 weAs AU, vgE e BE97) w3897 AU, vgp 0
. O
Elo]of g X X e o X
ARADG A 71225 . < [ZAAS} 1 ARoA AT
e IR T @R sk zgeagA) | DS JIBARS g wa ag ggneg 13, o
RS 4% A=) W s AR 9
TG FARNY A5 ¢ 0
_ X X b1 el 1 X o)
Exy (EFgRAZT 73
A5 2 3 #3 =7 73 X X 0 o




Abstract

Developing an Efficient Information Management

System for Soil Contaminated Sites

The objective of this research was to develop efficiently the framework of an
information management system (IMS) for soil contaminated sites. To achieve this
objective, we investigated 1) current status of information management in our country
including case studies and 2) the IMSs of several developed countries such as USA,
Germany, Netherlands, and Japan.

Through the investigation, we made three important suggestions which could be
taken into consideration for developing the IMS’s framework. Firstly, we need to
develop the IMS which is based on current legal and institutional background of
our country and into which the merits of the IMS of other countries are added.
Secondly, we found the IMS from Germany as a role model for our system. Thirdly,
we need to make further improvements to current legal and institutional systems,
such as 1) an addition of articles defining information management and opening
to the public into the Soil Environment Conservation Law, 2) development of detailed
guidelines for each cleanup phase, and 3) selection of a main body who would control
the IMS.

Based on the above suggestions, we developed the IMS's framework as three
sub-systems (i.e., information input system, DB system, and opening to the public
system), which is operated on the Web-GIS basis. Also, we suggested structure and
detailed items for each sub-system which are acceptable under the basis of current
legal and institutional system. Furthermore, we made several suggestions for

future-oriented system.
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Further researches need to be pursued for developing efficiently the IMS for soil
contaminated sites such as 1) DB standards for the IMS, 2) guidelines for each cleanup
phase, 3) improvement of the IMS for groundwater quality, and 4) integrated IMS

for soil and groundwater.
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