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International Agency for Research on Cancer

{783, World Health
W% Organization

PRESS RELEASE
N° 213

12 June 2012

IARC: DIESEL ENGINE EXHAUST CARCINOGENIC

Lyon, France, June 12, 2012 — After a week-long meeting of international experts, the International

Agency for Research on Cancer (IARC), which is part of the World Health Organization (WHO), today
classified diesel engine exhaust as carcinogenic to humans (Group 1), based on sufficient evidence
that exposure is associated with an increased risk for lung cancer.
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IARC: DIESEL ENGINE EXHAUST CARCINOGENIC

Lyon, France, June 12, 2012 -- After a week-long meeting of international experts, the International

Agency for Research on Cancer (IARC), which is part of the World Health Organization (WHO), today
classified diesel engine exhaust as carcinogenic to humans (Group 1), based on sufficient evidence
that exposure is associated with an increased risk for lung cancer.

Background

In 1988, IARC classified diesel exhaust as probably carcinogenic to humans (Group 2A). An Advisory Group
which reviews and recommends future priorities for the IARC Monographs Program had recommended
diesel exhaust as a high priority for re-evaluation since 1998.

There has been mounting concern about the cancer-causing potential of diesel exhaust, particularly based
on findings in epidemiological studies of workers exposed in various settings. This was re-emphasized by
the publication in March 2012 of the results of a large US National Cancer Institute/National Institute for
Occupational Safety and Health study of occupational exposure to such emissions in underground miners,
which showed an increased risk of death from lung cancer in exposed workers (1).

Evaluation

The scientific evidence was reviewed thoroughly by the Working Group and overall it was concluded that
there was sufficient evidence in humans for the carcinogenicity of diesel exhaust. The Working Group
found that diesel exhaust is a cause of lung cancer (sufficient evidence) and also noted a positive
association (limited evidence) with an increased risk of bladder cancer (Group 1).

The Working Group concluded that gasoline exhaust was possibly carcinogenic to humans (Group 2B), a
finding unchanged from the previous evaluation in 1989.

Public health

Large populations are exposed to diesel exhaust in everyday life, whether through their occupation or
through the ambient air. People are exposed not only to motor vehicle exhausts but also to exhausts from
other diesel engines, including from other modes of transport (e.g. diesel trains and ships) and from power
generators.

Given the Working Group’s rigorous, independent assessment of the science, governments and other
decision-makers have a valuable evidence-base on which to consider environmental standards for diesel
exhaust emissions and to continue to work with the engine and fuel manufacturers towards those goals.

Increasing environmental concerns over the past two decades have resulted in regulatory action in North
America, Europe and elsewhere with successively tighter emission standards for both diesel and gasoline
engines. There is a strong interplay between standards and technology — standards drive technology and
new technology enables more stringent standards. For diesel engines, this required changes in the fuel
such as marked decreases in sulfur content, changes in engine design to burn diesel fuel more efficiently
and reductions in emissions through exhaust control technology.

However, while the amount of particulates and chemicals are reduced with these changes, it is not yet
clear how the quantitative and qualitative changes may translate into altered health effects; research into
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this question is needed. In addition, existing fuels and vehicles without these modifications will take many
years to be replaced, particularly in less developed countries, where regulatory measures are currently
also less stringent. It is notable that many parts of the developing world lack regulatory standards, and
data on the occurrence and impact of diesel exhaust are limited.

Conclusions

Dr Christopher Portier, Chairman of the IARC working Group, stated that “The scientific evidence was
compelling and the Working Group’s conclusion was unanimous: diesel engine exhaust causes lung
cancer in humans.” Dr Portier continued: “Given the additional health impacts from diesel particulates,
exposure to this mixture of chemicals should be reduced worldwide.“(2)

Dr Kurt Straif, Head of the IARC Monographs Program, indicated that “The main studies that led to this
conclusion were in highly exposed workers. However, we have learned from other carcinogens, such as
radon, that initial studies showing a risk in heavily exposed occupational groups were followed by positive
findings for the general population. Therefore actions to reduce exposures should encompass workers
and the general population.”

Dr Christopher Wild, Director, IARC, said that “while IARC’s remit is to establish the evidence-base for
regulatory decisions at national and international level, today’s conclusion sends a strong signal that
public health action is warranted. This emphasis is needed globally, including among the more vulnerable
populations in developing countries where new technology and protective measures may otherwise take
many years to be adopted.”

Summary evaluation
The summary of the evaluation will appear in The Lancet Oncology as an online publication ahead of print
on June 15, 2012.

(1) INCI J Natl Cancer Inst (2012) doi:10.1093/jnci/djs034
http://inci.oxfordjournals.org/content/early/2012/03/05/inci.djs034.abstract; and
JNCI J Natl Cancer Inst (2012) doi: 10.1093/jnci/djs035
http://inci.oxfordjournals.org/content/early/2012/03/05/inci.djs035.abstract

(2) Dr Portier is Director of the National Center for Environmental Health and the Agency for Toxic
Substances and Disease Registry at the Centers for Disease Control and Prevention (USA).

For more information, please contact

Dr Kurt Straif, IARC Monographs Section, at +33 472 738 507, or straifk@iarc.fr;

Dr Lamia Tallaa, IARC Monographs Section, at +33 472 738 385, or tallaal@iarc.fr;
Nicolas Gaudin, IARC Communications Group, at +33 472 738 478, or com@iarc.fr;
Fadela Chaib, WHO News Team, at +41 79 475 55 56, or chaibf@who.int.

Link to the audio file posted shortly after the media briefing:
http://terrance.who.int/mediacentre/audio/press_briefings/

About IARC

The International Agency for Research on Cancer (IARC) is part of the World Health Organization. Its
mission is to coordinate and conduct research on the causes of human cancer, the mechanisms of
carcinogenesis, and to develop scientific strategies for cancer control. The Agency is involved in both
epidemiological and laboratory research and disseminates scientific information through publications,
meetings, courses, and fellowships.

IARC, 150 Cours Albert Thomas, 69372 Lyon CEDEX 08, France - Tel: +33 (0)4 72 73 84 85 - Fax: +33 (0)4 72 73 85 75
© IARC 2012 - All Rights Reserved.
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Annexes

Evaluation groups - Definitions

Group 1: The agent is carcinogenic to humans.

This category is used when there is sufficient evidence of carcinogenicity in humans. Exceptionally, an
agent may be placed in this category when evidence of carcinogenicity in humans is less than sufficient
but there is sufficient evidence of carcinogenicity in experimental animals and strong evidence in exposed
humans that the agent acts through a relevant mechanism of carcinogenicity.

Group 2.
This category includes agents for which, at one extreme, the degree of evidence of carcinogenicity in

humans is almost sufficient, as well as those for which, at the other extreme, there are no human data but
for which there is evidence of carcinogenicity in experimental animals. Agents are assigned to either
Group 2A (probably carcinogenic to humans) or Group 2B (possibly carcinogenic to humans) on the basis
of epidemiological and experimental evidence of carcinogenicity and mechanistic and other relevant data.
The terms probably carcinogenic and possibly carcinogenic have no quantitative significance and are
used simply as descriptors of different levels of evidence of human carcinogenicity, with probably
carcinogenic signifying a higher level of evidence than possibly carcinogenic.

e Group 2A: The agent is probably carcinogenic to humans.
This category is used when there is limited evidence of carcinogenicity in humans and sufficient
evidence of carcinogenicity in experimental animals. In some cases, an agent may be classified in
this category when there is inadequate evidence of carcinogenicity in humans and sufficient
evidence of carcinogenicity in experimental animals and strong evidence that the carcinogenesis
is mediated by a mechanism that also operates in humans. Exceptionally, an agent may be
classified in this category solely on the basis of limited evidence of carcinogenicity in humans. An
agent may be assigned to this category if it clearly belongs, based on mechanistic considerations,
to a class of agents for which one or more members have been classified in Group 1 or Group 2A.

e Group 2B: The agent is possibly carcinogenic to humans.

This category is used for agents for which there is limited evidence of carcinogenicity in humans
and less than sufficient evidence of carcinogenicity in experimental animals. It may also be used
when there is inadequate evidence of carcinogenicity in humans but there is sufficient evidence of
carcinogenicity in experimental animals. In some instances, an agent for which there is
inadequate evidence of carcinogenicity in humans and less than sufficient evidence of
carcinogenicity in experimental animals together with supporting evidence from mechanistic and
other relevant data may be placed in this group. An agent may be classified in this category solely
on the basis of strong evidence from mechanistic and other relevant data.

Group 3: The agent is not classifiable as to its carcinogenicity to humans.

This category is used most commonly for agents for which the evidence of carcinogenicity is inadequate in
humans and inadequate or limited in experimental animals.

Exceptionally, agents for which the evidence of carcinogenicity is inadequate in humans but sufficient in
experimental animals may be placed in this category when there is strong evidence that the mechanism of
carcinogenicity in experimental animals does not operate in humans.

Agents that do not fall into any other group are also placed in this category.

An evaluation in Group 3 is not a determination of non-carcinogenicity or overall safety. It often means that

further research is needed, especially when exposures are widespread or the cancer data are consistent
with differing interpretations.

IARC, 150 Cours Albert Thomas, 69372 Lyon CEDEX 08, France - Tel: +33 (0)4 72 73 84 85 - Fax: +33 (0)4 72 73 85 75
© IARC 2012 - All Rights Reserved.
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Group 4: The agent is probably not carcinogenic to humans.

This category is used for agents for which there is evidence suggesting lack of carcinogenicity in humans
and in experimental animals. In some instances, agents for which there is inadequate evidence of
carcinogenicity in humans but evidence suggesting lack of carcinogenicity in experimental animals,
consistently and strongly supported by a broad range of mechanistic and other relevant data, may be
classified in this group.

Evidence for studies in humans - Definition

As shown previously, the evidence relevant to carcinogenicity is evaluated using standard terms. For
studies in humans, evidence is defined into one of the following categories:

Sufficient evidence of carcinogenicity: The Working Group considers that a causal relationship has
been established between exposure to the agent and human cancer. That is, a positive relationship has
been observed between the exposure and cancer in studies in which chance, bias and confounding could
be ruled out with reasonable confidence. A statement that there is sufficient evidence is followed by a
separate sentence that identifies the target organ(s) or tissue(s) where an increased risk of cancer was
observed in humans. Identification of a specific target organ or tissue does not preclude the possibility that
the agent may cause cancer at other sites.

Limited evidence of carcinogenicity: A positive association has been observed between exposure to
the agent and cancer for which a causal interpretation is considered by the Working Group to be credible,
but chance, bias or confounding could not be ruled out with reasonable confidence.

Inadequate evidence of carcinogenicity: The available studies are of insufficient quality, consistency or
statistical power to permit a conclusion regarding the presence or absence of a causal association
between exposure and cancer, or no data on cancer in humans are available.

Evidence suggesting lack of carcinogenicity: There are several adequate studies covering the full
range of levels of exposure that humans are known to encounter, which are mutually consistent in not
showing a positive association between exposure to the agent and any studied cancer at any observed
level of exposure. The results from these studies alone or combined should have narrow confidence
intervals with an upper limit close to the null value (e.g. a relative risk of 1.0). Bias and confounding should

be ruled out with reasonable confidence, and the studies should have an adequate length of follow-up. A

conclusion of evidence suggesting lack of carcinogenicity is inevitably limited to the cancer sites,
conditions and levels of exposure, and length of observation covered by the available studies. In addition,
the possibility of a very small risk at the levels of exposure studied can never be excluded.

In some instances, the above categories may be used to classify the degree of evidence related to
carcinogenicity in specific organs or tissues.

IARC, 150 Cours Albert Thomas, 69372 Lyon CEDEX 08, France - Tel: +33 (0)4 72 73 84 85 - Fax: +33 (0)4 72 73 85 75
© IARC 2012 - All Rights Reserved.
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PRNM (029D DNIPNN NITN DIVIR) N NN NMDY MIID ,NPIND

GND AWANY TIWNN ,NYTNNND 2IN) TPININI MYYIONNN MIAND NINRY ¥ vITY 8.3
T NP 9IP2 13 PYD NMINNND 952,200 MIDINT DNV YNID wpann

N99NN MYPA NPITAPIM .9
$PNY VNN DALY 2-1 NYYN MYPIN NPT
'NAaYY 9.1
.17 Qy02a VN9 DIVYITIN DIINDHNN NYIN PTIN .9.1.1
.6 PYDY DNNNA G0 ONINA NTNY PTIN .9.1.2
(N1 NODY IND) DYWNNPNRN DINADIN IPTIY DNV NAYNN 9PN Nay.9.1.3
O MY 00N DIPNN 9PN DY VONY MDNNN NTYN NVONND DRNNI)
NN 132N 55 N1 PIvnn DIDO
STPNN THOMPNR MY D5 SY NYPIAN NNMPN INIRD DOVPNIY 1DON MY .9.1.4
.10 PYDI VNN PN NPV NNNIND DXNNA
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NHMPN TPINVNRD DXOPNIND MY DID NXPPY DIPNN ,MYPIN TP INND .9.1.5
:INAD AT 2N

NIRYPNN INRD NNMPN PINRD DOVPMIAY DIDDNY NYPINY DIPNN 70 .9.1.5.1
N DDA NIRHIN .AMYIN DD DY MTIPIN TOA POINY 07NV NAONNY
NN NTIPY N2Y MYA 959 1MW DID0N NN IO

TO NN INON DIRNND .MVYIN DY MMPIN 19002 Ha5» 9N 01OYN .9.1.5.2
MVAY NNPYY DNPNN

PNND DOOVPMI DIDONY MWD NXPPY DIDFON 1IN IDIND RINT PND.9.1.5.3
N7YON 10-5 5Y DNPN MY, NNOPN

10,000,000
X = X NNYY MYIN DY MMPIN 70.9.1.5.4
NMWIN Y9I SY MTIPIN TO

INAY TNNAN NYIAPY NMINN WPIAND NNAY 20NN IR TR PONYIY TIVNN .9.1.6
DY NMINN YPAN DY RIN NYIVY MY D IWITHY DD DYHWN DYINDN

1DMNN NWIND DN I NNSN

VNN .DXWITIN DINDNN YD NP NINDN NYPR vINY NOMNINN wpan by .9.1.7
ANYPA NDY092 DN0N ,WIATID NNDND NYPA WD NOV Nwpa

DNPNN GPON DY YT 191 72 2OWD 72YN DY NYTIN VAP /N 2OV 1YY MM 9.1.8
N9 TYYnn

/2 abv 9.2
091093 NAYNN NHoon
NIYVIN INYPIY DIV NANT DIVON NIDNA NINN WKW YN 91 MNay .9.2.1
TIVNN DY NINND SUNND T DY NMINN IRYIN RN MINND NTYN YT DY
.DOWUTIN 48 HYW NAPND 1D IWINY NN DIDD N
STIVNN R 2NN TIVHN DY DIXNIND YWNN YT DY NIMINN NRYIN P.9.2.2
DOPNRN NP 29 DY NUNAN YIX NPIDN YHND TNN MNP IRWIN NYIAP INND.9.2.3
01 40 TIN DX NV NAONNY VPNIN NINNY TIVNT INNI DONINY
IRYINN NP TIINN
NIPN NIINY DIV Mvon
NPINN NX YHND 9.1 PYDI VNN 2 ADVWD YN DY NYTIN YDPY WPan qn dy 9.3
INAYL(8.1 YDA IIND) MMININI MOYMNN DINNA ,INY I TAN VPNIY MY PN
:(8.2 QYDA MMNINI) NYTNNNI MMIIN DINNA
oy .6 NADIA DOYNINN DXOPMIAN DY VIV DIDON TINN NTIAYN NMON 9.4
.10 NADII NNDNIVLY MY T 11 YYD TYN DIPNIANT TNYD DXVPNIAN
MYINND YITTO DIRIT ,TINSPNN DTN DYVN SNNPHRT OINN N NTYNN.9.4.1
NPIONN NN PN NPNIPHRN
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IIIND 199N

,11 9y01 151D 0¥PNIN MDXPNM NN NNONN DV NTRY NPYTL INND.9.4.2
TN DNYT MHPOYO DXNNA DIPNN NPIYNDY IYVINI MOMIND NTYN PNTN
.10 9YOY ORNNA NP2 MAVNNN

DY NMINN NIRYIN RSN NDDIPNN DD INION IWIND IWUN UPIN q00.9.4.3
48 SV NMPNY 1Y IWIRY NDMNHNN DI N TIVHN DY NINND SWNN O
.DOUTIN

STIVNN NN 2NN TIVNHN DY DDINNN YWNN YT DY NMINN IRYIN P1.9.4.4

TIDSNNY IN TYIND NDNPN NIDIDMD 1PIDN WD XD WPAND G0N 1AV NIPN2.9.4.5
NVA L7 QYDA MNNND OYNIOPNN DXPNNN NI N ,MYITI NTIY N
DYPY 9992 /X 2DV DY TIPNY DRNNA NN OINAN DOWONND NN TIVNN
NPN

DOPR NP Y DY NUMHN MINA NDN YWHND TNN M IRYIN NDAP INRD.9.4.6
07 40 TIN NN, TIVNN INNI DINDNNNM ,DY0P21192 NN Y180 DOV
IRYINN NP TIINN

DTPNNY NYPIAN LI OIRYY ,TIVNN 1NN DOPRD I8P AN NN INKY P7.9.4.7
.15 PYDA DOVNMNN OINIAN DMIAVYD

NNYPN NIINY DIVPNI9 ITDNY MYPAN NPNY NN MNN .10
: 1PNY VMO ONNNA ITP MYpPan .10.1

TIP2N VN N HANR NN NN

193 60 : D>2WIN 30,000 YyN 60 | NLYA WX DXAVINN 190N 10.1.1
,TPDIPNN MVYIN YWY VYN

MY DY D7N21N NN 9 Y

D) 40 : D>2VIN 20,000-30,000

/D) 15 : ©>2wIN 10,000-15,000

MNP 40 : 159995 >NI2N YIDWN 40 | bv D305 MHan DDWN 10.1.2
N5y, TIDpNn MYN

MTIPI 30 : 4-6 59355 >N72N DIDWUN
DM YTNRN MNPN

100 2N

YN ,NDMINN YPAN DY TIPNN DR 5%-1 1PNONY MO NN MNYY 9w TIwnn .10.2
THPMNND NNIN Y2 IN/ DN MM THY XD ONDWNN TIVNN PIvN 92y D1P
LPNION DV LY AN DLW NYT NNN PO NDMPPY IN YINY MNPNN VPN
NIPN2 DY DI0NN DLV N TIVNHN D1 NPHIIN IMONIND DY IN DY NYMIY
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IN 2N NV MIDT WNNY NPND NNYT NPOY 279y (11N NY TR) TIVNN IRV M
YT DAY Y9 DY L, VDNND TIVNN ONYI 1D NPOIDN NVINNN 1NN N N9 Dya
JIYNN NN 909D TYHaNn
YN NNV DXVPNI9Y DYNan .11
: DYNIN DNIANY DRNNA NN NNONN NN N MIWND NN

w70 10,000 -5 TIY NMNWN NN XD LPMIN INNI VIDOVWI MOY»NNN 90 .11.1
vH

LDV 7YY Noyn NDY DOWTIN 12 -n NNON KD VPN DY 1NNN NMPN .11.2

NVUIIMMN/YPIP/NIN/DIN 1) DY NYYIN DDWN N1 VPN JPMNN PODNN .11.3
LORNDP 15 -0 NN XY

MM NNYIN ,NDNNN NYUPA NWIN SHN) .12

9NN YP2N SYW DPNVILVDN NN YW 7Y INNN NDPND MYPan .12.1

VININ 2DV PTIM 2NN SDIPN NADI INNN ,IVINY RINY 29D NPNN D WHTY .12.2
LDNPNN MINONM DN

NNVLIANY NNPA YXIY INYLN M IN TIVNY AN NNNN WP ,WITHY D35 12.3
95 MDY’ ,NT YY), DTIWHOY NDMINN Y9DIA WIDYM NDHN 1NNY DININA NTNY
VP NONIY SOIMSIN INYVN D IN TIVNHN MY YITHOY YR IR THON )M
MINNINONY NMNIVN 19D NI2IY ,DNPNN Y9051 YINIWN X2 DMPTY NINN
DD 15V SWITN  MINNNTD MDY MYIP ,NPNIYN P 19T :11D) NMDDIN
Nl

: 0NN D2AYYY PONI VP9 WMWK 12.4

; DPVINDT DOVPNIAT NVIIN MNAD NIPO NODN LPNI DTP NNP .12.5

; LPMIAN NONNND TIVHN NN .12.6

; VPN MNTPNN DY MNT .12.7

$Y0MYIY NN, NV NIV 12.8

; Y0PV NN NV NNPAA 12,9

; LPNION MPNN DD 272 YHNN NN .12.10

; VPN I NP L12.11

; 1IN NINOT NMPNN OPOD TIVNN NN .12.12

109990 %25Y V1Y% .12.13
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K.

NTND 7N OY ,0PNID DTP NP IV TIVNN 1) DY DX NDNONN WPan.12.13.1
NPN OV MIAID,NOIND TYPIN TPN JIDY 152 VPNIIN VINA DN DIV D
SONN WNNM TIVHN P2 MIA»NNN AND
NYIAPY TY 0 WIRY VPNIN DY DD WX DN KD NDNNN YpPan.12.13.2
VP9 M2 NONNN .MIAYNNN AND YY NHPINNY AN TIVNN 1) NN
L0190 NIDY NXIAND NOVY TIVNN NN DIV
19 MY NN DD NNNX DY NMINAD MNTPNN NPT TIVNID NOW NINNN WPaNn.12.13.3
S5y MPT — 12 NADIA AP NDNY DXNNA TIVNIN NWIT Y9 DY D90 OONMNT
LOPNI9N MNTPNN
MYMT — 10 NI MWIITN 97y YOMDIV D35 ,NVII) YN NINNN YPaNn.12.13.4
¥ NVYVN INNRA N2IN NI D WITY VP22 NDNIDVN MDY DRNNA
12)2 19NN DIZWN IWINY RI,POINNDI W NV 2NN TPNN OPHN DI NO
OPMI9N
TPNN XN Y OIPN DD NRDN DY TIVNN PNIY IWANY NINNN WPaNn.12.13.5
YN DI TIVNN NIY PIDY 13 119D ,NVXNN INNRD INYIN TY ,NV3NA 2NN
.NOMN NN DY MPYS DU 1D YIT» GUN NN
TN OYNNN TIPNN MIAID VPNIST WINN TYXN DY MPNNN DD OY.12.13.6
oy ,0PMNN92 NONIVN NDY DRNNI MYOIT — 10 NI MVITY ONNNA
NADIY DXNNA ,LPMIAN VXA DD DY , AN, TIVNY WNIND NIINN WPIN
LINND PR PN WD IR NYTIND NYIAP INKRD .LPMI DPD DNV — 13
.MPNNN OPD DY NN NN TNND
MDD MTIAYN DOV XN TIVHNY INRD P NP MPNNN DPO NYIN.12.13.7
NV DY INIVNL IR NPNXPNRT MYATH DI ) INPNON VPN
T ORNNA NTTROYIAN NPMM ,C0IMDIV D) WITID ONNNA
LU VPNMIAN NN PNAD HNPYLN D IN NP IN TIVNY IWIN> NO1IN.12.13.8
IN NNMPIA YNIY 319 ,NONN YN TIVNN P2 050NN NNN DIV MIAD
VNI IR INYNDY XTND TN DY ,NTTHN NPN 0N TY 0»P2 MTTN
MOYPNNN YT INTNRYI NYSNN NNON2 IIVNNY DN DIV VPN
NI
DRV NPNINIL /DX0771719 IN/ 1IN NPIN DY DININNA DI DXOPNI.12.13.9
L9002 ,0OUIT), VPN NPNTNOVN NDY DXNNA NIVITT— 10 NODIT DININ)
L0PNM92 NN YINPWA MOYMONNN DY MPTI NTITH NNON NN

PPN MLYM NN DNV .13
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PN DY 2ND2) UNIND NUYOX YT NIYVIRY NMONI Wan MY :NMona M»v .13.1
00N DY DN VN .PVAYNRN NOWHN YN DY DMIRNND DMPNAY ,TIVNIN
91 XD ,ININD TIVNN MY VIR XD DMOYA
NVYPIA2 IWINY 90 DXPNN YDYD P2 NIDINPN NVDN INODSPN NDY HODIPN NPV .13.2
1912 VNN NYIR VIV PNPNPN
9 NYITY PDNPNN PYONN 20% (9912) TY YXPNN PYONN 10% Syn.13.2.1
AN532) YR NMYIRI IMN NOODNN NYINX . TIWNY 2N URIND NPRN
JOWNSPN DTN OV
TYIN . TIVNY 2N WRIND NPNRMI IO NWATY ISP PYONN 20% Sy¥n.13.2.2
NDMINN DTV NYINRD MNN NVONIN
N5 NPNN DOWTIN 12 TIN DVPNIN VIV LXNNN KD NYPAN WINY 95.13.2.3
N2 OONAN DOWNND NNAZY MAMNNN HVIAD TIVNN IRV ,MA»NNN
LNPNY 1992 N ADY HY i)Y DORNNA

199NN OYYN 19N .14

MY DMINNY D/IYIND YN NI/N7IT MYSNNA YINXD NN INKD DIWN NNNN .14.1
DPPIPNRN MY DIINDIND DXDINN

NI [, DDIPNN PN DIPN OV INVPY I9D 7PN NDANN NN D N3 L14.2
.OMNN

AVTYINN Y DIVIRY 129NN DY NIPN 992 NOY KD O0wWNn NOMINN D10 .14.3

2NN YRR 19D INIDN 1NYIN MDY TUN MINNIN I P DWN NDNHNN .14.4

TVIN INND DXVUTIN 12 TY ¥IINT N IND MPT.OWTIN 48 SV NJIPND NN NINNN .14.5
ST212 XD Y TV INRD MMT DI .ARYINND DD

Y NP IPY MONNNN TIVNND MAVN NPNIND DRNNA PN TR VIV WINIAN NYT .14.6

2192 N2ANINA TVNAY NMDDI IYINNDN DIPNN NN DV IN NPNIND INYI TIVNN .14.7

NP
1PN VNN DRNNA NIINN OWWND TITN NN .14.8
701 DONPNIOPN DTUN YNV n9NN DIYYNY 791 JaN
2999/07%9 153 NIYINY NININN
50% DN P11 50% NN SV N2
(NIVINY Y93) MDXPNN
50% TPNPNN NNONN PN NN HY MINI
(MYINY *95)

SIPOTI (NN MNYT) DINAN DIDNDNN NN INKD O DYVNN .14.9
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NN PIT2 MIYLN M IN TIVNIN PN : (11 NODY) VPMNIN NYNNN YY NYIN.14.9.1

DN VYN TN NN DIPNA AP ,0PNN9D NYSNA YIANNY OINMN

NNNY PN MINVNI MVYONN DY DXOPNMNI92 VPN YINA NN TUND

NYNNNY NN INNY INNI TIVNHN 1N DY NP2 MY LPNMID NN
TYN

TN )PI0Y ONY 7T 1IYLN M IN TIVNIN DN :NVII 290 118 111999.14.9.2

L0PMN9N NN NV NY
.DINN DPYN NYITNID) : 7 NIDI.14.9.3
DIPN AT (MNPHN NIT) DSPN NNIOIIN : 8§ NODIY 1725902 149 71DN.14.9.4
IUN NNONNA DN NI SN WINAN N NN PIND ¥ - NI DN
VINID IRWINN NYap oy TN mpnn Mvio Excel x1po nbeon
AM>yan
NIVIND WD 9NN NINSD NIN 99N IWUN - VPNID DY MT : 13 NOYI.14.9.5
WYNRY DI NYIND ININA INIOPNN NIMDOYAN 2D TIY T DY PTI NNNIND)
T 92595y, 0w
NNV PO DYOWN 2PN MTIVN/NYIP/0N NPNIVN OPNYN - NINNINDN.14.9.6
P2 ML NPND MYNIND NPNAVNN DY 1D WY .DMNMYN DXMIPYN
ML PIRY NPHYD NPNAYN TN XD .DIPWNN WIT NNIY MDOYIN
.DYUNN WITY DI D/NIVPYN IR/ D/IA8)IN NN NDIVON N0 NN
DONINA NTNIY NN WHND YAT) NUTNNND YN DY DOVPNI92.14.9.6.1
NN Y NINN IWVIN DX NIN 2171000
NYTINNN MIDN MOIYNI 191D Y0DIAN DNV NAONNY DYVPNI191.14.9.6.2
IYIN ON NON ,NDIVNN OPIN I NIAND 12 NN WHND ¥ NN
NN Y NINN
MDY MDY DI N THMPHRN MYIN I MDY DY N7NIN NDVLID.14.9.7
(8 NADI) VNN NITY MMI9N OYY (DXIMDNN ,DP0NN)
M N TIVNT XN IPNN I9) NN HAPD ¥ 9D PNINK DDV 299.14.9.8
LOPNI9N NN I0) NPT YN TN INYLN
OV, WININ 2DWA GR 2NN YDNPN NADI NNNN NYNNN NYIN ADWIA DIPNN NT .14.10
DAPNN ONX NION NP PYDL YDIPNN G0N NNNIND NININ NITI NINKIN 1D
.13 PYDO ONNNA NN
391 XD ,AN52) WRIN TIVNN MY VIR RIY DMWY 10N DY Y91 s .14.11

YT HY AWINDY MW DY NNINNN SN 7y DINN PRV PYVINT) YOPRI PRYN vnD v !
ANV MR 9NN TPMIPHN MYIN YV PNIVNN TN

930D DININ T1,4,9,35 P9 NTHN NMINN 29D 2
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MNINA 6.2 P92 OHDON AWNN NPMIND OXNNA NDMINN DVYN NN YN TIVNN .14.12
: 070NN
DINN D912 MDMN 6.2.1

DYINN DN MIHN MDVYN V1N 6.2.2

DYINN DN MINHN YY DIDIY 6.2.3

2NN NYAPY DONIND NN 1IN TWYN DINN DN NPV 6.2.4
DINN DN MINHN YY N NP 6.2.5

N DDNDNND IDINA NIV DI TIVNHN NYAITYY NYPIAD DNNNA WY DM .14.13
AN52) YRIND NN TIAND,TIVNRN 7Y WM IR VIR XOY VNN DIINDN NWINI
STIVNN SV

NIPN D32 TIVHRN MAVN TIVNN 1N MY THIWINPN 1PTI» DM T DDDYNN .14.14
.MINIAN NP YPIANN GN2 TIWNN NI NPNIAYNN IN DINITN P2 NHPRNN OIN DY

D»ADON OXMPTN NN NIV PITAD PTYOIAN INYT POV 19 DY IRV TIwnn .14.15
M2aP Y NP YR PRYN YITTI ,WINNIN YDV M0 MDY 0»VIA0IN
WNN NINKN PPN ,UPNID OXMANYNN MYNN MIAP K9 DY DN NPNIVN
MWW MZIAPAY NPNIAYNL MOLNINN MIRNINN 79D ,Upann gun DY N nnn
SNN TN DI DI VAT KD 11,5119 1WIaN

NTNY NNVLANY NP2 YNIAD HNNYV D IN TIVNID IWIRY YPIANN NN ,WITOY DD 14.16
PN D0 MO ,NT KDY, O0TIWOD DIPNN Y902 VINOWM NN 1NND OININI
9NN NYPA NPNIAD YOIMNMTIN INYON M3 IN TIVNN MY YITOY YN IN TH0N
MDD MXNINONI MNIAYN 119D MY ,NDMNN Y901 VINOPWN )2 DXMPT
(27191 DYDY, MNRNNN MM MY : ND)

IN PIVN A¥N DM DX (1NMY VIPAY DRNNI) NMIDY NNIAY MDD NNNY TIVNID .14.17
13.4.5 /O 072N AIRMND ORNNA NIHDNDN MXRXIND WIAPIY 5TNN I TO NND
Y7720 XD MINNN 1P)2 DOVY XD NIDTH NN INNYY 9 TIvnn

,INNPN N NDID,NMNN MIVIN 7179 DY NNDIND NN Y8 XY NDHNN HIpHn ON .14.18
IN 7NN PON Y NINNN HAPNY ,NINNN NN DV X TPNIND TIVNN IRY
STIWNY N9

NN G0N DY MDY MNDN KON NNMN KD MDOYIN D TIVNY INNN OX D 112 .14.19
,729NN PX2 DNYID DIMDD NYPIANY NIVY 9331 ,501aN NINNN ,NYPANIN
.DDYND POY N

NYPINN NYPIL VNN AUR DY PH2 1N NIVINDD NDNNN MDY .14.20
1252 MDINN NIV T DY 1IWINY

STIVNNN PDNPN IRYIN NYAP INKD ININY MXN P OHVWND 11O .14.21
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Mpro .15
YN0 NPV PINT ONNNA YNIN NNIND YPIN N DY DOINNRND W TP N9 151
.2012-27YN ,MY2102) INIVPINI WNYN TN
DY NMINN MIYPNN ,DIPYNN NYOIT NWIN 2DWA 1IN WAT N2HN wpan qn .15.2
229 PINY DNNNA DM TINN
DY (3) ViYW DIVIN Y1DW TIIRD IPTI NDNN WP YT DY DIVUNNY DOVPNI .15.3
: 1PNY VNN ONNNA
TP MYV M3 IN TIVNN NI VN 2990 1198 PP NIPNN DIV NNPra.15.3.1
DY DOLPNINL .LPNIAY NYXNA IANNY DNMN DX PITADY IPAD IRV
TIVNN PN DY NMPAA 290 VPMI VINID DNNND PR NN MOYINN
YADD ONYA 7P 1IYLN M) IN TIVNN NI .ATIAYD NONNND NYIN NN INNI
L0PMNI9N INNA NV IPNY TPN
NN MNOND) DINN VY NVIN INNI 2NN THINN NV : NV NNPrA.15.3.2
0N TYIND 1DYNN TIVHN
NN 99X NPT YNAT IRYA 7P 1PN M IN TIVNIT NI :NIPNN 99 MIYIN.15.3.3
0PN
MY MMPIA NIND NYIARPY MIPIAN TONN MNPYO MDD NNNIY TIwny .15.4
M2WAN YIX2D DXONM NN DPNRNAVNN DIIYIIN P2 NTIN OMPY TN NN DY .15.5
.M2aN HH35 MONMNNN YRS MINMIN
DMV NVIN MYNNNI,DXVUTIN (6) NYOIY YD DXOPNION MNTPNN DY MPT NN NON .15.6
Apyn
YWNAN MAPY 1D ,NINNN YPIAN DIN MDY NNPIA OMPO DIRYI TIVNN OPN) .15.7
IN N MYNNNI M ,NINHNN NI THAMN GND DRNNA DX9DN NIP NNPAA
PN NMINNY 72D YT AN P2, NNPIAN VINOD TIXD INX SVINDT MNP DI
DN TIVNN YAPY DIXIND NN OMPN THNIN GRNYI MM NNYY NIVND NUNRYN
.N9NN \NNIo
SV NAPN TWNY DXVPNINN NNDN 1PMNY THNI WHNYND AONNN NINHNN DApn .15.8
NN DN GRD 12YND RO MIPNN INRD TIVNHN NN DPN MNY DNV 4
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0901 DININ — /) P9
09595 0NN .16
STIVNRNND PDSPNN IRYIND NDAP TYIN 290 INSIN TWN NINSIN AN KD .16.1
VPDN N0 1T D229 DY 1PN NWTNND 17)7IN) TN MDYONN YW MMV .16.2
MVNY NN MOYONND NNINN WNINAD DOVITIN DNUYINRN DI IR P
VTN
112NN NYAPY ONIND DININ DXYOI TNYD NINNN WPIn Ky .16.3
2712 DIPYHA TIWNN N TIWNN DY I NMIDIND NYPN DIDID 551.16.3.1
TIWND MOMY IONN ,NINN MTIN INDIDNY MIANI .PYY OO
STIVNT MN2NT 1) INOVINPNRN GPIND N DY DINND NN
MY IN INN D21 NY U921 IPAY OARYI DNPYVN D IR TIVNN ONNI16.3.2
G0N OYVN NXIDNNT NNV IXINRN DINN DY VINN NIDND DXNYPN
VPN NN 1N DY YNRIND DINNI YPIND
NYANY 9DY DY DININNND AN IN TAN DY NDNNN WPaNn T8N YINdD IN.16.3.3
NN TIVNY VUNY WITM NINNN YPIN 191 ,NIVINY NINNN XIDN 90120
D75WN 11237 TTIY NTNIXN NIDINT,INMIAVND 1IN IOV DIMDYNN RN
.20 PN2VN2 DNTPON DYV
YANNWN DO DY DIVLD HWHINNA GNNVYND DIINN NN I1NY ONYY TIWNN.16.3.4
YaAPOY 955 MIONN
10PN NS DN OO .16.4
PO NYPAL INK ONOWNN DIND NNAY DINIT P RY NDNNN dWPaN.16.4.1
QYDA YIAPIV NNY YA ,NT RNP DIP NNDNL IVIRY VPMID ININ )2 919D
25
MNAY THIYND NDMANN YPan DY DNV NADNN VYN VPN DD NIAY.16.4.2
MY PN PND) INK DNPNN VPO MOYN (10%) DININK NIVY
TIVNN MY IWIRY PIVAN DY Q0N ,INN IN MINNWN 90N PN NHap.16.4.3
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