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An Environmental Liability Insurance Program for Soil and
Groundwater Pollution

Abstract

Traditional liability insurance pays for covered loss that any damage to a third party.
This project aims to enlarge the coverage to any necessary removal expenses and
remediation costs induced by pollution will be covered by insurance to ensure the
implementation of restoration for environmental pollution. Therefore, by purchasing the
land and groundwater related liability insurance, the potential polluter or the interested
party of the polluted land will help related businesses to share the risk of soil pollution
remediation and compensation. However, since there is no soil and groundwater
remediation costs related pollution liability insurance in the domestic insurance market,
related obligated persons will not be able to purchase related liability insurance in
accordance with the regulations. Therefore, this project tends to explore and draw up

plans for the soil and groundwater related pollution liability insurance.

Referring to the soil pollution insurance covered by foreign insurance policies, this
study chooses Taiwan’s listed companies in gas and electricity industry, chemical
industry, steel industry, semiconductor industry and optoelectronics industry, to perform
an investigation by questionnaire. The empirical results indicate that each risk
perception does not demonstrate a difference among industries. Next, both sudden and
accidental pollution and gradual pollution will affect the risk perception of potential
polluters. However, potential polluters worry about the damage caused by sudden and
accidental pollution events more than the damage caused by gradual pollution events. In
addition, interviewees worry more about the damage caused by employee carelessness
and waste pollution, but generally neglect the pollution characteristics of its own
industry and the possible polluted damage occurred during the transportation procedure.
Last, this paper intends to develop a mechanism of actuary, underwriting, reinsurance

and claim for environmental pollution insurance policies.
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*% (Environmental Impairment Liability Insurance, EIL) (Horkovich, Hertzog and
Halprin, 2012) o 28 EIL $'G k| A fFE > 37 5 HHIEFF LHELKET > 2 F
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;: = & i 7}* R *% F‘J."’;fyi‘t'
- 3R A ARl

hoe AR - B4 %2 SRS o I dp i A R AR o A A T4 PR
B A fE e & KT B fA A DT A P AT A B Rk e UE f HEend T o
PN A T TP E NI R e FOBEE S H I AP RIT
o MRS FEM o BB B R R T B A iﬁﬁ?ﬁﬁiﬁ”’é‘i
REGT AR FAFRANT  RESAY C BRF A =2 R B
PETABRELGL T é’péﬁ%”%iﬂ.ﬁ?éﬁf 7@:%3{#53"’?’419:71?%?.’_
PR R o FRALBEBERGOFE LT A THREBERLGTE ST A S AR
FAehe KW E A ERGE (3420 201]) FRRIAELT A LT
ARIF A G % - A (firstparty) 2 % = 4 (third party) 4 £ (Monti, 2002) >
- A A B BRRARGHEF AR I REFRFL R EFESERT
BN E AR YL ST H A 2P 2RSS (Forte, 2011) -

Pl mlRAEAEE I EEEL \%ﬂfé ZmER
CHFd PR XA TR 2R 20 P RE LM v i
; £ B
(E)HF AT EFE EFA IR EAF IR TRESISFZ AL
Aoa FHSFZAEFHEIREF
EHEFEE) FELNIRFLBBRS LA RS R R
3\ ?\ 2 2l

CIEE T LIR30 L NS EEY T ER NS A S S
p

BHFAFT GRBAS AT AR E B X HENHT 0 ¢ HHBT R
i Lo R TR A L= s MANEE MA

i
|rml.
i
fis
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3
pc |
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[
=
R
=
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RRBEDRFDS > T RHIPLFRHF S AR SRALI L BRI
%ﬁw£m~$ﬂﬁ%ﬁa%iﬁﬁ“%*’éa FHRT T EEF

ded o FATREIA AL AT A BIRBIRAF N AY T -

FRE R AR LM ATA TR A i S A T A

B AZ B A4 B AFFA IR F A I AT ARE R I HAEE A

LHfd T AR AR RER R E A f 5 IV (Monti, 2002) -

FATREAFZAMAFLAE A LG T 0 A FAHL LA nFE B g

ﬁlm%ﬁ“’*fﬁﬁ‘éﬁ Mmoo GRE AR T AARS

M ASIET R R L EARE I EFTALERER R BT
#ﬁmgﬂaéﬂﬁ%mrago

4T kMR X RS G 1R IR A B P TE RS e
TWofe bR TR-LRFFAL FEESER KR EKEL TN
Er B AR (R 02001) FF G 0 TS AR S NE RS A
BAREE A AL AL > ¢ 2T ERGFE R DR HERR
ﬁ%’uavﬁ%iﬁﬁiiﬁ%iﬁﬁ%%%agb%%wzg,gg_A
Hrg A Z TR e AR T gt (Faure, 2004) o Fla 0 15 4 G che vRIE Bk

Ix- A ﬁi VR F AT E A4 (Faure 2001) » T # ke ¥ K
BB RBAAFRSd BANTLF EHS I F - A FR o KR FR A };_
BRI NEED - S M S

5

S EwTIAZ pE e

dNEBEFLMINFAF A ANAAE I AL FEF RS > FARE G 2%
)i} “ﬁ?ﬂ—’_ PR U R Y 2 B FIZE S L hE 2T 2 4 (Whyte and
Burton, 1980) © X b *& § 4530 & & 8 0 Heinrich (1959) £33 1 $ & ¥ sxib
PR R E end 932 % (Domino Theory) » ¥ % 5 &g b] el o
FRIEE g AR AF L DER AR FET FLR G E DRy o ZEH
N EFER T (peril) B2 AREFNALIFZATHEAGTE CALER
Bs A LA 2% 2k iFE X% A R N ERFAR T g AR i
B A -

MIB R G ATFIRBEMA A E L HE L3S hE s b2 (Monti,
2002) 0 pATHBOERAAB T L ET X ARBNEGTR > T IRBIT LY
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I TR RT3 DRy

BRIV T 3 o d W RBLEGRTFIZRFE 3o REEEZGFIZE T
(Whyte and Burton, 1980) - % & 3’\?? LD (NRC)T AR
(Emergency Response Notification System; ERNS) 4-#f it & B8 5% fa 978 (7 4
WP R p BN nEY > %Y A RENT I R A SRERCTFL LA
FHEADLTRF] ¥ 5 f“?%%ﬁ s WA B B ATH 2 L F H o
AAGHITHE B ATIR C PREER FEL P E 20120

prh o TR E SR A AT F BT EE & dy > LERF L
Ba ot ERBEARTF] L R P EHEHRRD S L E 2 F ok
FrE iz A ML BB ARG o R o BB 2 R
B TRz FRkRAR G AR SR pARAE I R Bk
PR R MENIREE & TG FL BRI LBEF  RIAFFRIZE
SEPF AP 3 s BTk o ok ﬁ’%’?}i)ﬁ% (hydrolgsis process) 7 e?e;? ,
kfEF 2 AN NRERPAAFE > VT E AT FE (20
2%D°fﬁ’wﬁ%%§iaﬁ4%gﬁﬁﬁg " gﬂ,vgﬁ4#¢¢

Wit RHEREREE G T ERFAFT - 2 i% BTk 4
FRED B FLehFd "l b B AR b3S T &P FAE
R

HE > F4Tf e BEFTERERE 854 ZEFFEOR 275 it o
FIRL o B u] 0 BN & A855 44 cnPanon 4 PRl > BB A R
Bpcg Tz 2 4 &EERFRFFAY 2 522 LG TEE
rﬁﬁi’@ﬁiJ CBRA o AR E G R IRE I fReng s (3R > 2005
BN 2L A TRk 2007 EF 0 2007) 0 Fla B K BB e R
A ﬂ,mirsc SHRZBRUEFLFZ R PEFALE - PRIFEEH S 7
FHBERT E2 B EAL PP 3 UIRBEFEFTERERE 2 s LE
FHEIRE &g R Fla RKEFRY B AN REESRBIF L T HE T
Hip -~ F i E il ek 0T 0 > LmE S FBORB b R T
BAPIET > AP RENEGE Erd RPEF 23D s .{L;}j%—k e N S
(Faure, 2001; 44 ~ 23552010 342 » 2011) = % 3 2. » BB 5 4 F'e K%

T A S RBME B Z 5 e

~4<§+»
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Y285 BE¥ag-

MEFIL N L E TP B o B henBIU ) T L F 2 A (F

FrAVARHERBRESRENSL ) CFF I REDPPEEFLIATE LAk
SRR AL T HAE R o f A H - B A F R T4
FERIE PR o SIF PRI AAE R R o p e 2IRE A RBITRE EAEH
Ao B R EEATRET RS RAE AR SAREAE PF RN RET L
G R R R T S A R E S i 0 R0 RIFR LY
«ﬁﬁﬁﬂwé’sﬁ%ﬁiilm;%‘%uﬁﬁﬁéﬁ’&ﬁﬁ%%%ﬁ
€ &g p mH o

FiRig 2 KBt & PR g ehd i (Pfeffer 1956) *# 3 g Bif 3
BLSAFHHREIT A EELF R TR R B RS H R S R
Ao RAIER BT RFAET I FEEZ */aﬁzzké?ﬁ'?isei“ﬁj
%iﬁgiiiﬁ#;ﬁ»a&ﬁmﬁ% a5£@¢54%ﬂiﬁﬁp@m
HFESCEIE B E L EWE KT EE I B BRA ¥ B
PHAE > "FAERGT AT FNE%TFE > Fla 277 kiR T B A LR %
WAL LR P AT ERBELS LA FEARAFAFRLF R0
NS ARG 2 a8 o AT A pte sk 2 BT !

HL: 7 R A¥ 2Rk b FLR
DA TR MR G E D e M
H3: BB h "G oo b % o

- HE T H Y

.

B BT ORF AR TR PR LRI R B T RS RS
R ﬂw*i%”*ﬁ@uﬁ%%ék’aﬂwmﬁk#®7ﬁaéﬁv
RUEW WP FEARMIES AR AR LE L4
EERMEF T2 BEH U6 125/ T p 100 E 7
VLR ASATHUAR - 45~ BRE P 5 RS ACIOH & HRICBETA B 7
oA s T ARG M S 2R %ﬁjﬁ”\g%\€$blﬁ$gx
oo BB ERSES A 135 mR o A AN Lk bl kg

i
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.
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DR TORE AT E R 2 A

PR TERFHEE Pt RS XA Y ,%%aaﬁi‘

KTHM2 AP ULE LR E R ASULE - AACEFHPEULE - A3
R ERE AR E S WsEE BB R m*?%ﬂﬁ#

ik 100 &£ & 43R 0 TR AEILEAR N E RO FhoA F ik
%é%ﬁﬁ;&ﬂ@#pswmfxsiﬁﬁwbh’észaﬂ%@ ¥
REMELICEEBAE S FRRFE-EARFERR T SEAE
IR 2R PR O TRREARME R L R g%NMﬁa&ﬂﬁuﬁﬁ%é%m
K TNLTEMAEZPGRE AT LT EER ) R OHES LS L
é%ﬁﬁ%ﬁ’%ﬁ\ww TLBAE LENMALE T HE2E A2
LN T g E(RB23) M H 1 £(R5 10)~ s ¥ (R 21)

WERB2YE LT E(RB26) AT U BT T 0F 1
F1¥ sy DHMEZ LT ELFRHE o

‘“}&

ETAS

i
by
%1m

1 BRI L AR F HRRI AR R 2L AT R R

He s BB b %F %k Heinrich (1959) #73% e0R,
% @T&)ixﬁ{ﬂ—%\}%xﬁigiégi}_ﬁ_mO/n\’}’?ﬂfj“’a-%
%ﬁ&%%k@~k@~&ﬁi‘7F%5£#7Fﬁ3ﬁ(&2w$%5

A 31 ARG G SR RO SRR

% LA S

Getz (1995); Cowen, Ferreri and

A& AR G AR 5 3 Parker (1987); Patten (1991); # K

P8 IR SR I

Bk irpnsdddisd

BRd>E G

RBORME R AR NT L Heinrich (1959) ; Asander (2006)
o A

P R34 (Briehis )
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¥ Fwme R

% AP BE 2 e

Fl5ha Rk Forte (2011)

FiE A FRERT

R LR T

5155 %A F 6 3 KAT

=
—'ﬂf"'r}»ﬁ—ilgq\m ifllyﬁ—

Mg Af T

R I B

Fi5 ha A DR

> Fr:a%}"r(;,g:_"/;

L =R Rl L dﬁ%i%ﬁvﬁ%ﬁ FHCE RIS R RS R ¥
RSB BERELFAFTEAZFREFREAT O RS EELET
MR IE o W AR RE T RV A e s AE T ESE D
Bz g F-CF1E 1 ¥~ L EMEZ LTEZT A FLEFLG
ESWRIHE FEFRERLOTEF AN SBEAITHETREZ P ()
NPT AFEAFAEFELA o 2 452 RS
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B TR L F i e 2
Sz & FFB%A\’}'?..%%
- A A

AFTRE IR TR I ¥ B F - LEWMER L
TELGRE S 0 REARRTEREL PP T FE LA &
FAAS2 R K RS w164 (> > F AT e 3628% - B ¥ o sl Ew %
27 i (BAFE A2 165%) 0 FE1E 18 5 (11%) > B 2% F £ 56 (3%) > &
AL 535 (323%)2 £§ L6l (37.2%) etk AR LR E GEF LD
P A AEIREA R o RN S A LA EY MES R (2
BEIT s BIALEIT S BARE  FATE) 5 38 4 (23%) 0 ST (5 AR ST g
)57 A (35%) 0 miEE F P LR 55 4 (34%) 0 Hi 14 A (8%); HE A 2 KT
AR BT (B) 44 (24%) 0 B A8 4 (11%) 0 & F 92 4 (56.1%) » AT H 04
50 4 (30.5%)  H % A TiaE F 972 & -

el TG ETw e 5 o HRARE T HEAEIL o d W P B X
(petrochemical Industry) » # 3512 % i@ (petroleum) & % X § (natural gas) 5 1 &
PR RS AT KXUEE T RUF EFE RS VY ERE T - EiL s S
dAARFEIERESZ R Bt F1 ¥ ke o mAiFp RS
1IEZ B TRFEEL - B BAIBE AT (F x$4j%’1997)

%32 RAstk A A Eulo T

i kL B~ B A RREAM
10 s ¥ 44 27 16.5 16.5
21 g 49 18 11 274
23 WT R E 13 5 3 30.5
24 Ly 171 53 323 62.8
26 k7 ¥ 175 61 37.2 100
&3t 452 164 100
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FLE N LI
* i1 X ~'E"F4\‘7 Fi

* 3-3 IZ’.__Ile{ﬂ‘}i',-‘ffl‘— J/v\'#

o . * AR
7% 18 S R 5o
10 i1 ¥ 44 27 16.5 16.5
21 it ¥ 62 23 14 30.5
24 Ly ¥ 171 53 323 62.8
26 kT Y 175 61 37.2 100
. 452 164 100
= PEONCRESE RS A
AFpEEEE s G E v mB 1 E L ENEZ LT E e A E
ALY dNEE BRALEFPHAL IR AER T AT R DR T

30 Fa AP HEEREEA TR FAEL R LT H AT LR -
B4 LRBEAHTRE SRR AT HALYG T HI S RS
AEAB S HAREGTEE s itk HIHFAFL 2L hgsrt oo A

RAFFRPRARA T o K PR BRAEIHAALS AR
HRRATIE TR PPN T I KT E o FHFA T FAREE L L
BAY TR AR AR RT AR E T PR BRI RAE
BAFRCFRLEETE  AE PR ALEWMEZL LTERFLP oRA
il f L A B B F ROk RS AR E 25 (Mg 0 1998) 0 T
o RFHECHAEAAFE IR TERORT P I HBERSAAEE K.
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FHEE TR AT T G2 R

n=27 n=23 n=53 n=61

=

AEFLEN 22222 22174 1.5283  1.8525 3.743 0.012
ﬁﬁ?}i@ﬁ_ﬁ % 34815 3.1304 29434 3.1311 0.924 0.431
' F
BEilmATRA L 3.5926  3.1739 3.0377  3.1803 1.136 0.336
RS R 34815 2.6087 2.8868 3.0164 1.858 0.139
RFE[ L 3.3704  3.1739  3.1321  3.2459 0.172 0.915
e A
B 4 3.5926  3.1304 3.0566  3.1803 0.967 0.41
R O 3.4444  3.1304 3.0189  3.2623 0.554 0.646
2 EpE 34815 3.1304 33396  3.2295 0.287 0.835
PR 34815  3.2609 3.2642  3.2951 0.14 0.936
PF A TR AR 3.5185 3.1304 3.2642  3.1803 0.392 0.759
TR 3.2963  3.0435 3.0943  3.1311 0.163 0.921
FEHE 3.4444 34783 33208 3.3934 0.078 0.972
‘}%‘“f 7o 3.4444  3.2609 3.4151 3.2623 0.171 0.916

=R R TR A

i3 A4F 4 Ph G R EE RBIS S R hTR4 o I A TR T 2 4P
MILES > Fla AP HRBEFF A 1T REPIFI > D PAp M Rz 1 =
PIER MR RFEE A TR AT S AT BEN Gl
SR O 2R D ES R L SR L NN R S SRS
Mg @i R R E2DITRE BEFIRAITF 17 G R REDT
Mo KL R RER RGO AR ET IR REDSEG L D
BlepEf “AFIHEFEAAFIERFA #3140 $RERFEL
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3
(factor score) T i fefAa4r > m £ 3-5GF 2L 172 852 %2 E -

% 3-5 FlE A2 G R T A

I8 Pt BPE%¥EE FZ2EFE  Cronbach’sa

b % SE0 g 6.315 90.213 034 982
F i 958
PR 955
PR R AL 960
¥ AR 958
FEER 947
FERT 938

Ry % g0 gy 4571 91.419 949 976
R .949
Hr LRy 958
5 o 969
SR T 955

R4 TR 1.930 96.499 082 964
FER 982

¥ A4 i g 4.523 90.453 947 973
I pE .950
B 962
FENEE 955
;.;-x;rf o 942

EHERRNE R 1.931 96.528 .982 .964
st AT 982

Heinrich (1959) #% ! & ¢t % ch ¥ 9 1235 (Domino Theory) * ™ 2§ b *&
2Rt - R RIEARI I 5 FlERF v Reh o M NP g T
(Hazard) ~ /& *%& ¥ ¢ (Peril) 2 4f % (Loss) = ¥ B2 M ik o H o » 2% % e dp
riste S5l pra F B4 GuRiR o PG R AT X R Tl 0 2 g5l
FADEL2 o ad REPLPF R FIFTAFZLRENFTEL PR R

* 5 AL S #rig sV i3 4 (Heinrich, 1959; Asander, 2006) °

A I g ELF SRR o fjf‘u&r;’é SR EN T T ERIL TR
*% 1 (No Loss, No Risk) ; @ & & *% > Bl & %% ¥ % (No Risk, No Insurance) » @
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q%i

‘77

EX &
Bt 4%&rﬁ%Jﬁ&%%fiﬁ%%%ﬁiiﬁﬁﬂ%°ﬁ%ﬁ£§‘
FTRAGH RS LEREEMND AR L2 55 - AL AAGH
R A ERIE 2 5 %= 4454 (Forte, 2011) ¥ ¢ » frdg 2 £ 3 &
TRATRSITRAGIRFAETRIL FRFLABASLT 427
PG ZMABERCARL  RERESAR DG FRFAMNESTLE
PR L DI A SRR MG B AR TR B B H R G
AL R IR GAR T A SR ALTREL - Ay
ABEHFAFA e Ao FoNER ST SA0R 360

A FE R 2R

/

<)

A EERT LA LR pe b gl A e L 0 4
IRBENFEHE 2 A DR R A E R T AR
BB S R EHR IR 2 BRF LA R EHF L
B WL AHE I mAE BASE L FLTTRIER L HEEF S
Pl st A dF kR B4 34 RAEAEE - RO AFEPH B
PEAEDFTAEEI RSB IFTLAET ML F G AR G R KPR
W " PR ABESAELFFLERRSP 0 S G F A Pie 1 1T EF AR
EIfE R AR o
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~ = sloa sy
51 R BhEdix

236 £ FIA S G K ED AL el B

i Biesnie 2844 PRIEL 5- A2 5= A4
a1 E -.017 .000 -.024 -.022 -.005
Ly 023 069 .003 .020 027
kR E -.023 -.012 -.027 -.022 -.024

VIS R .001 -.020 .009 .000 -.004
O -.026 -.037 -.021 -.021 -.037
A -.008 -.024 -.001 -017 014
7 -.028 014 -.044 -.026 -.031
S R 010 -.025 025 .002 031
2EE = STS REE ST kR AQR kEkE  56] Hkk 584 Hxx
B L 84 k%k 5] k% 04 kxk D9 ik 118
AEFAFL 050 037 055 050 049
B A2 R -.022 -.044 -.013 -.016 -.037
R1end #TRA% 126%F  -043 193 k%% 116 * 147 **
BRI 5 G 122 % 130 %% 116 * 110 * 147 **
Fie 69.885 *#% 70,034 *** 57.39] #¥* 66,624 ¥*¥* 49199 ***
R Square 869 869 844 863 823
Adj. R Square 856 856 830 850 806

N 164 164 164 164 164

**%:p<0.01, **: p <0.05, *: p<0.1
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SR TR A TR A
FI8 G FRA 2852

L x._?ﬁp‘f??x__ﬁ%b"“ﬁﬁi SRR B o R
BFESCEIE B LERE A RTELF IR RNEN RS
g’#%ﬁﬁz@wﬁmm@oﬁi’ﬁW&%&%m%éF%é%%”@’

FREEFREADGRTLATRAEEWLE - B> AT A GE Y

e AH RREEFIE S PREFRFAFFIFARTORT > TR EFFR
REZBEN PRI RO ERERLAL AT e BB E A HRF
PREFREFIFTAHERERANIEN TS KL AP T R%R AR T
AR PR BL P F R R 2 AP AL AL o A g
WL P P AF DR AFTE EEELT AL TE AT

o =)

‘\:ET

Bis o AT GRS G AN G £ 37 AR
PRACTHEE REAEED > Pl f R BB EE T2l % ToER
AR CHRFE OSSR e FHREAAMEROEG T L0
FHRGTE A D HE R A DAL B 0 PSS F R R
L b RIRTE R R RREESE e M G AR A PR R R 8RR
BEM G BB AP I AT AL 2 WRITL o £9 B RS
R EFERFFELFLAERMAA PR EZ R PR RTFT L0 P Ak
FHRE REORTARE ARG o BT 0 AT A AT BEHT A
ST PRETEAT A ML ARG F R A HIT AT
BN E R A 0 f A EARRFES A A BRSNS L 0 R FAp
ME -y BN BB EA RS L ED o
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FIF BwmgEk
% 37 BRI R P
= =P
s JLAINDN b2 UL N
A ¥ .046 .050
Lol ¥ -.280 ** -.243 **
kT ¥ -232% -223 *
b -.105 -.104
foEo -.144 -.135
3 77 x* 160 **
¥ g .026 .048
I RS -.036 -.054
Fodf 4T 4 149 *
EREA 535 Hek
RY 447 4 -.398 *
F & 3.588 *x* 3.776 ***
R Square 174 .199
Adj. R Square 126 146

**%:p<0.01, **: p <0.05, *: p<0.1
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AEAFHA YA R B ESY 2 HE
BRI EF 5 A FRE LBy 255 0 Gl
W PE R AR (TR o
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FLE N LI
* i1 X ~'E"F4\‘7 Fii

BBFAAFGHMAAE TGS A AR RGT “%ﬁ S A

ARG FFRH S FFAN LARFRFEL P IR -

Hé%%i%i%ﬁ B BGET ARG S o B T
’*ﬁﬁﬁﬁ’z%%$ A APERPIT 0 BE A kiR S
R R CRTIE PRI s % kg

AR AT R AL ERFRFAIE LR T F(TEEE S

AR SUN RN

Bk = 0% b3

‘x
=
i
Ly

PR FASEFAAERDNTES O FEA T B2 24T
BT F=HAEI X LR

RO AR AT s TN RS 0 2 SR g o g Bl - 3 % IR NI
S ELETEUEN S SEST R U DEITEY 3

RN SR R A SR L R
L%%’éﬁk;’i&ﬁﬁﬁﬁﬂﬁ—%ﬁ#%’mﬁﬁ%ﬁ@%ﬁ”%%
AZEBTY X TAE PR FRAESREEFIMNE - FLEE - A

Wﬂiﬁﬁiﬁ%*?*3°Uﬁﬂﬁﬁ$34ﬁ6%aw’§%%%§¢

WEEAREt FHETARA t ke R FRZER
- oM eRES - TLERFR (Hohdd-Houds)

BAR -
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FHEE T RF AT E R A

Bl
X

EXAREFIRZ G AR EHEAELERE Y C FRAHE Y
BR AW T A BREER T A R FAGE ot R

EFEER

Bud B AEBRES > GLERET A LR GTRFAF 0D
ARBRITREARZAL T A RREFUAFAE B R T A
—%‘-I

R NI

R P TTET TS SV PR TP ST
2 _;E_; s ?A}éi;fé_i_g'%;\ : ql"’l[}?“'dj/z- \/;}&\F';zbt’ig/ﬁ\‘/z‘ (Fﬁ;&‘:’ ’2011)°‘

1. f%];2 (Individual rating)

Bwlizx fs H]Er é’$%%?$iﬁixﬁ¢%ﬁ%i%W%ﬁﬁ%?
FoHT2z o FLERD PEAARREIZ T FE SR REE AR T
Sl ot Pk

2.4 %% (Manual rating; Class rating)
EREE TR G e RS R L AE G2 BIRARRBES PR o
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N
dOTS R FLH RS o AR 2o 2 MRS G
- EEBIM G R AGEMFABFANGEALT

I A AR LG R R S enR iR o
3.4 2 (Merit rating)

PER B E S THEN BRI EE R GRE ARELHR N UTE

BP AP e e %“ﬁ%%’?%@ﬁéiﬁﬁﬂ’&%?%
G FAe A @ b oo d A EEE 2 A KRG e o 5 RF S
o RBFRERET R LA AR o FP o - 2 2 A
- AHEY O REHREE A GURB L o PREGFFBESTRA

FAEPEA LB > A E RGN L S P E A

LALREREPN ERF T RE2 TS
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FHEE TG A F R 2 L

B 5 &;%g@% R R %i#%i#% CRAFLAFL ET E R é&%&%%
A& P FF £ A BT R 7 % ) ¥ fa e §E for e
e 2 4% P g
i :ﬁ&%w‘ﬁﬁ‘» TR PR e RO Rrdh | R Rk AR B 2 AL | LRT SRS Y E | LE Ak Rk 4 b
BESOFAEFTHT (M OFEE S ERES - [ B BRI TN | 2t G A B bR 5%~ B 4 S O AR
K~ ﬁmo LRAEFRETHATE L EED R I “Qﬁﬁ'ﬁm~¢%&%~> IAE | @ ¥ ETA] G AR R
R4 L Fhe z«fi?ﬁiﬁrﬁ;&o OB B fS e o R P;:»L_ﬂ?lg\.;:% ARG D
HAL R AES LEN S bﬁWWMMﬂ#L%%% 1A B p 120 TAE KT IR IR RE | B LGP E T
o s B e 2.5y 1 3/0 ~ | WRraes g EEL [ AP
R I R A B P B H . [FA - g ek & | 6700 o BRI AL BRI AL | 28 B R D ARG
TR~ DR T o RCFRAP -~ AReF S |3PHEZEEEY ) K| Z2EE G REER U LY EAR LA
Flas TRBRE AR 3B | Fo @ Rfppt g 4 2 | 28T AR § Ede | B % REE L Fak
AL A BB F I AL B | A R 10% ~ T3 R gF % D R
THE T BSBST LBT | REEFEERRRE |50% T AEREL - FR | REEIRS NPT FVE
FRAIER Gl (B AR RPRFE) > | FREF
NEE B R TR ®PT S o 3.4 RAE RS O 4 4

&.‘/E‘]fs‘/ﬁw R R
WE B ARKITBE b3
$2 PHI=EEE .

SR WA RS
G 52 1R AR 0 B

%ﬁ&@%go

™

34T I AL ¥R
)‘LL/"ME/F‘S%~50%, 7 ¥

AER SN T S
CFReF R
CEBT A B
S (R R AT

B kRGE) - BHE -

*
SHaE R

F' AR A S 13—45‘—“,] e
PR AR R S A
o R 2
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AA%IoRE/ R EBEEMRABGHACARBAMERE - ERRE > BBEA #®KER)
A A Fduik R KRS IR AR A Fr %
(B ERDRE W] & [0 1%]0.2%]0. 3% 0. 4%] 0. 5%] 1% | 2% | 3% | 4% | 5% | 6% | T | 8% | 10% | 12% | 14% | 16% | 18% | 20% | 22% | 24% | 26% | 28% | 30%
FECSEIN 2 |(4)|(5)](5)|(4)](5)](2)|(2)| ()] (5] ()| ()| (4| ()| ()| (3) | ()| ()] ()| (3) | ()| () ()| (4| (4
TREEEE g1 | ~ | ~ |~ | ~ |~ | ~ |~ ~ ] ~ | ~ | ~ |~~~ ~| ~| ~| ~| ~] ~| ~| ~ |~ |~
Eagk LB o5 10,290, 3% 0.4%|0.5%) 1% | 2% | 3% | 4% | 5% | 6% | T% | 8% | 10% | 12| 14% | 16% | 18% | 20% | 22% | 24% | 26% | 28% | 30% | 32%

(R KIGHERE-E A5

100,000 0.6 | 1.1[1.6]2.1]2.6]3.6|5.1]6.6]7.6]8.6]9.6]11.0[12.413.7]16.1|18.5]20.9|23.3]25.7|28.1|30.5|32.935.3(37.7|40.1
200,000 283338434858 7.3|88]938]10.8]11.8]13.2[14.515.818.1|20.5|22.8[25.2]27.5|29.8[32.2|34.5/36.9[39.2[41 5
300.000 414651566171 ]86][10.1]11.1]12.1]13.1]14.4]15.7[17.0]19.3|21.6]23.9|26.2|28.5|30.8[33.1|35.4|37.8[40.1[42.4
500.000 5863 /6873|7888 103]11.8]12.8[13.8]14.8[16.0[17.3]18.5/20.8]23.0(25.3]27.6|29.8[32.1|34.3|36.6|38.9[41.1[43 4
750.000 7176818691 10.1]11.6{13.1[14.1[15.1]16.1|17.3|18.5]19.7|21.9]24.2[26.4|28.6|30.9|33.1|35.3|37.5(39.8[42.0[44 2
1,000,000 8.0 |85 ]9.0]9.5]10.0]11.0[12.5[14.0[15.0[16.0]17.0[18.2[19.4]20.522.7]24.9(27.1|29.3|31.5|33.8|36.0|38.2[40.4[42.6[44 8
1,500,000 93 (9.8 [10.3]10.8[11.3]12.3]13.8[15.3]16.3[17.3]18.3]19.5/20.6|21.7|23.9]26.1|28.2[30.4]32.6|34.8[36.9|39.1|41 3|43 5|45.6
2,000,000 10.2[10.7[11.2[11.7[12.2[13.2[14.7[16.2[17.2[18.2[19.2[20.3[21.5|22.6|24.8[26.9]29.1|31.2|33.4|35.5|37.7|39.8[42.0[44.1[46 3
3,000,000 11.5/12.0[12.5]13.0[13.514.5]16.0[17.5]18.5[19.520.5/21.6/22.7|23.8[25.9|28.0|30.2[32.3|34.4/36 5 38.6|40.7[42.9]45.0[47 1
4,000,000 12.4[12.9[13.4]13.9[14.4[15 4]16.9[18.5[19.5(20.521.5|22.5(23.6|24.6|26.7|28.8|30.9[33.0/35.1|37.2[39.3|41.4[43 5[45 5|47 .6
5.000.000 13.2[13.7]14.2[14.715.2]16.2[17.7]19.2]20.2[21.2(22.2[23.2[24.3]25.3[27.4]29.5|31.5]33.6/35.7|37.8[39.8|41.9[44.0[46.1[48.1
10.000.000 15.4]15.9]16.4]16.9[17.4]18.4]19.9]21.4|22.4[23.4]24.4]25.4|26.4|27.4]29.4[31.4|33.535.5|37.5|39.5 |41.5|43.545.6|47.6|49.6
50.000.000 20.521.0]21.5/22.0/22.5]23.5|25.0|26.5|27.5(28.5]29.5]30.4|31.3]32.1|34.0(35.9[37.8(39.6|41.5|43.445.3|47.2[49.1|51.0[52.8
100.000.000 22.8]23.3]23.8]24.3]24.8|25.8(27.3|28.8|29.8[30.8|31.8]32.6|33.4]34.2[36.0|37.9[39.7|41.5|43.3|45.2[47.0[48.8[50.7]52.5|54 3
500.000.000 27.9]28.4]28.9[29.4]29.9]30.9[32.4|33.9]34.9[35.9]36.9|37.6|38.3|38.9]40.6|42.3[44.0(45.7]47.4|49.1|50.8[52.5(54.2[55.957.6
1,000.000,000 30.1]30.6]31.1[31.632.1]33.1|34.6|36.2[37.2[38.2]39.239.8[40.4[41.0[42.6|44.3[45.9]47.6]49.2[50.8|52.5|54.1|55.8|57.4]59.0
2.000.000.000 32.4[32.9]33.4]33.9]34.4]35.4|36 9|38 4|39.440 4|41 4[41 9[42.5[43.0[44.6|46.2[47.8]49.3]50.9[52.5|54.1|55.7|57.3|58.8] 60 4
3.000.000.000 33.7]34.2[34.7]35.2|35.7]36.7|38 2|39.7]40.7|41.7]42.7]43 2[43.7|44.2[45 8|47.3]48.9]50.4]52.0[53.5|55.1|56.6|58.2|59.7|61 3
5.000.000.000 35.3]35.836.3]36.8[37.3]38.3]39.8[41.3|42.3]43.3]44.3]45 0[45.8[46.5|48.0[49.5[51.0]52.5]54.055.4]56.9[58.4]59.9[61.4[62.9
10.000.000,000 37.5/38.0]38.5/39.0[39.5[40.5[42.0|43.5|44.5]45 5|46.5[47 2[47.9]48.6[50.1]51.5|52.9]54.3|55.857.2|58.6|60.1|61.5|62.9[64 3
50.000.000.000 42.7[43.2|43.7|44.2[44.7]45.7(47.2[48.7]49.7[50.7/51.7|52.3[53.0/53.6|54.9]56.2|57.5/58.8]60.1|61.4]62.6|63.9[65.2|66.5|67 8
100,000.000,000 44.9]45.4]45.9]46.4]46.9]47.9]49.4[50.9]51.9[52.9/53.9]54.555.1|55.7|57.0|58.2|59.4]60.7|61.9]63.1|64.3|65.6]66.8|68.0]69.3
300.000.000.000 I |- |48.4]48.9]49.4]49.9]50.4]51.4]52.9]54.4]55.4]56.4]57.4]58.0]58.5/59.1]60.2[61.4]62.5]63.6]64.8)65.9]67.1|68.2]69.3[70.571.6
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In certain cases, geophysical surveys may be the most cost effective or logistically viable method
by which the subsurface features of site are evaluated. These surveys are generally conducted
when attempting to determine whether subsurface structures exist, such as underground storage

tanks, clarifiers, or any other features that may shed light on hazardous materials usage/storage.

A geophysical Survey can determine if a subsurface feature, which is not visible at the surface,
exists at the site or can identify evidence of former subsurface feature by identifying evidence
such as terminated piping (i.e. product pipes, vent lines, electrical conduits, or sewer lines), as

well by identifying disturbed soil lithology in the shape and depth of the subsurface feature.

These surveys are non-invasive and are non-destructive.
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