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Why the regulation on Municipal Solid Waste
Incinerators (MSWIs) may be inefficient?
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These regulations are not based on any
systematic assessment; rather, they were
pushed by strong public opinion.
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A ZE Tl (In this study)
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Annual costs are estimated by telephone survey and model
calculations

o MNERDMBRELTOENALHDERAIBRIEHEST

Annual decrease in the incidence of cancer is estimated

X A XL UBHEDEMEIREZ#ET

Annual decrease in the amount of dioxin emissions is estimated

* BIEBETILZFE->T. BEDBRZHIBEZHST

Using a mathematical model, the annual decrease in human exposureis
estimated

x OB ERIGEBZANTEILNAVDEBEIRELHET
Annual decrease in the incidence of cancer is estimated by applying linear
\_ dose response function W,
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1. B2 X TR emergency countermeasures
1997 R TN RFFAF T UIRED. 80F
5L/ mEYEE Moz, 1145EERICXLTT T
IZEfE 1=,

Those MSWIswhich did not satisfy the temporary

emission standard of 80 ng-TEQ/NmM?3 in 1997 were
forced to take countermeasures.




2. [BEAXIZR: 1og-term counter measures

Type of Category Standard
incinerator ng-TEQ/Nm®
Continuous— |[Newly installed incinerators 0.1
operation Existing Subject to old guidelines 0.5
incinerators |incinerators |Not subject to old guidelines 1
Others Existing Continuous operation 1
incinerators |Intermittent operation 3

Source: Ministry of Health, Labor and Welfare

tE D FEZE = =2 {E (ng/Nm3)
HER P 0.1
CEGFE IBRERFE(BAARSAUBEREF) 0.5
L ERE (IBHARS A2 JEE RYE) 1
HEEGE BRI GE#RESR)
NYFIE |BRER WP (R REER)
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F A7 F % Dioxins, Dioxin-like compounds

ORI R NGO XD
(PCDD) &, T RUIBIEOARY TS
(PCDF) 1D #3%5, ABAR TIX2TS5FH—
PCB (co-PCB) 1% &85,

In this study, ‘Dioxins refersto not only a

family of PCDDs and PCDFs, but also co-
PCBs.
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(TER) IZ&>TERINSD , AR TIEWHO-TEFZ FE
L\f— LERAEROEICTEFEN =L DEEETT 5
EHEM=ZE (TEQ) N ELNB,

DIOXI ns have many congeners. The relative toxicity
of each iIsweighted by means of toxic equivalency
factor (TEF). WHO-TEF is adopted in this study.
Toxic equivalent (TEQ) of amixture of dioxinsis
obtained when TEF of each congener is multiplied by
Its amount and the products are summed.
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REXNEDERE
Cost of reducing dioxin emissions through the
emergency countermeasures

REXREREML-1145E55 D25, 1125 ERH o X
RERT I=/AHIEN TS,

Emergency countermeasures were taken at 114
MSWIs. Dataon the costs were collected from 112
plants.

RIFOEZE. PELYBLEHILWWFZERT 41
ODERDERZ. IREHELT,

In cases of shutting down, costs were defined as the
additional costs of building new plants before
finishing their expected lifetimes.
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Cost effectiveness of emergency countermeasures (1)

%1 %k & A : costs B3N B - effects
ERS17. 415 4£ f5900g (=18%)
¥1.74 billion/year 900g/year

1gHIIBT 51=81Z, 19475F
Cost per gram reduced is ¥1.94 m|II|on
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Cost of reducing dioxin emissions through
the long-term countermeasures

LN Yes BAS EEEE B L TNDM?
v If the plant satisfy the 2002 standard,

XRTL LMOMZ: No
NO countermeasures
FRI6FLIE, HAHNWFTIEKRIHIER
LMMZ: No HiEzEL=m "7
| If the age >16 years in 2002,or no large
FY= scale repairs has not taken recently,
Shut down in 2002 [&LY: Yes

(LM Yes 2002E HEDI0EEBZ TLNEM ?
l If the current emission level is 10 times

higher than 2002 standard,
AR EE: Furnace expansion \g

NI T4 )L3—: Bag filter ANE INT T4 )L3—: Bag filter
R EME R Activated NG MAIEPERR: Activated
carbon injection carbon injection




BAXEDERXNER (1)

Cost effectiveness of long-term countermeasures (1)

BRI &R : effects
F[R]122109(=44%)
2210g/year

TSR E FH: costs

FB372{E -
¥37.2 billion/year

1gHliE g %=1, 16805 H
Cost per gram reduced is ¥16.8 million

N J
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How many cancer cases are avoided by
reducing 1g of dioxins annually?

'ERERETi T RE RIGEAZ DB E

It is necessary to conduct “exposure
assessment” and

use “ dose response function” .
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i% 5= 27 : exposure assessment

o RIA.EEHX. R-ALEmhoDENREIL. #F
H=0 R EEFILTREICEADT 5,

The exposure viainhalation, leafy vegetables, milk
and meat will decrease in proportion to the emission
reduction.

BT, REXMoDEREL., HiHBIBEESE
HIR D IR D DVD,

The exposure via ingestion of seafood and root
vegetables will take some time after implementation
of regulations.
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ARZEHDEZES DS
Change in exposure viainhalation

0.25 e
pg/kg- bW/day (baseline
0.2 level)
019 W ERERIE
(emergency
0.1 counter—
measures)
005 B B
(long—term
0 counter—
FERThHhiE; ch e i JNHH SR measures)

Metropolitan Midsize and small  gackground areas
areas 25008 N cities7300A N 29005 A

(25 million) (73 million) (22 million) 16



BEYEBOBEEE D
Change in exposure viaingestion

bl BRERIMOANDBREEZTOEIEFREET
JMEL. BENOKREICHE->TREZEEZFHT 5,
We model ed the transport pathways of dioxins from
sources to human bodies and estimated the time course of
exposure |levels.

3DDIFF

-N—RX 54 /7—X (baseline case)
BREXNEDANERSNZEZEDT—X

(with only the emergency countermeasures)
BREBIUVEARKNERINZETHEDT—X

(with the emergency and long-term countermeasures) 17
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Prediction of dioxin intake viaingestion

—— 55K (baseline case)

—— BXE 5K (emergency countermeasures)
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.

2 It B8 88 (dose response function)

Cancer cases avoided =
AdioxinsX POP x (1.0x 104)

Adioxins: ¥ 1A+ VB E (reduced exposure to
dioxins) [pg/kg-bw/day]

POP: I%z&E A

(exposure population)

1.0 X 104: FEM AR EL (cancer slope factor) [pg/kg-

bw/day]1

(Source: U.S.EPA 1994) 19



B SRAEMDEH T
(Numbers of life-year gained)

o THEZBELTIERLEESOEINIAASBIZ. T1ERBETE
WML-EED/EARMEHIITHRE T H5-ODIREHN. 0.16
TH5 (Okaet al. 1997),

Life-years gained = 0.16 X Cancer cases avoided

o 1998F ~200FFTHEEICEFTINIRMEHZ. 3% D
Z5| R THRAEMEICLI-EZEGEL. SoICENZTEMIEIC
METLHENEHEYDEFTRMMFTETES,

The number of life-years gained each year from 1998 to 2030 is
discounted at 3%, yielding a present value, and the present
value is converted into an annual value.
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REXNRDERFNR(2)

Cost effectiveness of emergency countermeasures (2)

X

J%'?Tﬁac 7~ Eﬁi
life-year s saved

1%k Z FH: costs
H17.4{5 1
4 billion/year

~ T gy

$

1EFMEERT H=HIT. BKZF9505H
Cost per life-year gained is¥ 9.5 million

N /
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Cost effectiveness of long-term countermeasures (2)

\% :COSIS
] 3721i= '
¥37.2 billion /year

]
£

|" \'|I3r

SR
life-year s saved
F fE] 3004E

300 years/year

1FHFMETERTH=DIC. BELE1{225005H
Cost per life-year gained 1s¥125 million
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Comparison of cost effectiveness among several toxic
substances control policies

: W | HEY— S BEIC ST BKIRED L
Mercury regulation in caustic soda production
| | | I
s Vo AU DRV B EEEDRS
Regulation of benzene in gasoline

\ \ \ |
k Gt CHBEABETDIAA T EAREK
Dioxins (long-term countermeasures)

a7 BEBREIZOIILTODOEIE
Prohibition of chlordane

\ \ \

|<—F— CABHERTOS (A S RARE
Dioxins (emergency countermeasures)

0 10,000 20,000 30,000 40,000 50,000 60,000

Cost per life-year saved (¥10,000)




z 52 481

ZE(1) :HEMNAVLSDERE

KT/ H

Discussion 1: heath effects other than cancer

At

EIEHENDELE ., FERNERE. SXUOMRITEIZHNE
BLNVSTZERISAEZEIL. MOEZRHWTRETESD,
Effects such as reproductive dysfunction , endometriosis, and
nerobehavioral effects are described in terms of the margin of
exposure (MOE).

MOEL OO U0 ooodooodnod
Juiogdooodooogosubgdobodtdtni

MOE is defined asthe ratio of the lower 95% confidence limit
of the dose associated with a 10% increase in effect (LED,,) to
the dose associated with environmental exposure of achemical.
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o NEIEHERENDEZELFERNIREICEALTIE.
TR ERENERSINTINS]
“The estimated MOE values for reproductive
dysfunction and endometriosis were sufficiently
high to guarantee safety”

o THRORBEADEFITEIFAES
TR EEITHLENDHS]
“The estimated MOE value for neurobehavioral
effects on infants and fetuses was low and worth
paying attention to”
(Source: Yoshidaet a. 200)
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Discussion 2: possibility of having threthold

JodddoMOED O UOUUODODOO L0
Jopoodddobooddob ot

Estimated MOE value for dioxins Is much
higher than 10 and is sufficient to
guarantee safety.

[1 Source: Yoshida et al. 2000L]

26



Z8(3) - AERCEHORAAO—T
Discussion 3: uncertainty in cancer slope factor

Jobooddoboooddob ot
JO0o00o0odl7x 100000000
28x 100 00000000000

U.S.EPA also estimated the slope factors to
be 1.7x 103 (relative risk model) and

2.8x 103 (absolute risk model) for all cancer
deaths if the slope factors based on human
epidemiologic data are adopted.

1 OO C

SEPADDOOOOOOONIL.0x 1040 0O
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Number of newspaper articles on dioxins by month
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