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Executive Summary

The production and consumption of oil caused a series of damages to the environment
and public health in China. However, at present, the calculated costs of oil do not
include all the resource and environmental costs, which results in the underestimation
of oil production and utilization costs. In order to promote the internalization of oil’s
external costs in China, this project tries to analyze ‘the True Cost of Qil', which refers
to the impacts of oil-production, oil-transportation, oil-processing, and oil-consumption
on water, the atmosphere, soil, climate and health, and the monetized environmental

external costs for the above four areas in China.

1. The Environmental impact of Oil Utilization

1.1 Oil-production and transportation

Petroleum production and transportation impact regional water resources significantly.
In terms of the distribution of petroleum and water resources in China, the eight main
basins with concentrated distribution of oil resources often face water scarcity, as
shown in Figure 1. Irregular production and utilization of petroleum may affect water
conservation and sustainable utilization.
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Figure 1 Petroleum production and water resources comparison
by provinces in China

The natural water cycle can be disturbed by exploratory well drilling and water injection
both before and during petroleum extraction, which consumes large quantities of water,
discharges wastewater, and pollutes surface water, soil and groundwater with petroleum
leakage, indirectly causing ecological degradation. In the oil industry, the most serious
pollution is caused by the leakage of crude oil and of water-based drilling fluids.

The oil production process also produces volatile organic compounds (VOCs), sulfur
dioxide (SO,), nitrogen oxides (NOx), particulate matter (PM) and other atmospheric
pollutants and greenhouse gas emissions, which are the important precursors of
PM2.5 and O3. In 2015, the emissions of VOCs, SO2, NOx, PM, and CO2 in China’s
petroleum exploration industry were 122 thousand tons, 29 thousand tons, 28 thousand
tons, 9 thousand tons and 2.21 million tons respectively.

Crude oil is transported mainly via shipping and pipelines, including railways and
highways. Marine oil spill accidents bring huge economic loss to fisheries, aquaculture,
coastal tourism, marine transportation, and other industries, and causes abnormal
changes in the marine ecosystem. China releases about 1.28 million tons of oil into
the sea every year (including industrial emissions, oil spills from ships, oil spills from
accidents, leakage from undersea oil fields and blowout accidents).
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1.2 QOil-processing

The petroleum processing, coking, and nuclear fuel processing industries, as well as
the manufacturing of raw chemical materials and chemical products, which are closely
related to oil consumption, are all high-water-consuming industries. According to the
Second National Economic Survey in 2008, in the above-mentioned industries water
intake reached 6.76 billion cubic meters, accounting for 10.0% of total water use. The
manufacturing of raw chemical materials and chemical products accounted for 7.1%, oil
processing, coking, and the processing of nuclear fuel accounted for 1.5%, and the oil
and gas exploration industry accounted for 1.3%. These industries ranked second, tenth
and twelfth respectively in water intake by industrial enterprises above a designated
size, as shown in Figure 2.

10 Manufacturing industry
of chemical raw Coal mining and w ashing industry
materials and chemical
ducts Nonmetallic mineral products industry
Processing industry of ferrous Farm and sideline food processing industry
metal smelting and rolling
Papermaking and paper Processing industry of nonferrous
products industry metal smelting and rolling
Textile industry Qil processing, coking and

nuclear fuel processing Communication equipment,
industry computer and other electronic
equipment manufacturing

industry
Qil and natural gas
I I I @ctlon industry
S

Proportion of water intake of industrial enterprises above designated sizé by industry
(the production and supply industry of electric power and heating power ranking the first is not listed)

o4/9)EJUI J8)eM JO uoiuodold
[\ w EN W N BN oo Ne)

S

Figure 2 Proportion of water intake of industrial enterprises
above a designated size by industry

(The production and supply industry for electric power and heating ranked first and is
not listed)
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Table 1 Discharge quantity of pollutants in industrial wastewater of oil-related
industries and ranking among key investigation industries

Oil processing, coking and nuclear fuel Manufacturing industry of chemical raw

processing industry materials and chemical products
Industry

Discharge quantity (t) Ranking Discharge quantity (t) Ranking
COD - - 34.6 2
Ammonia 1.5 3 5.8 1
Petroleum 2738 1 2086 2
Volatile Phenol 790.8 1 85 2
Cyanid 58 1 40 2

Note: data source from China Environmental Status (2015) , and — refers to temporary data missing.

Petroleum processing, coking, nuclear fuel processing', and raw chemical materials
and chemical product manufacturing are all also important sources of atmospheric
pollutants. In 2015, the emissions of VOCs, SO,, NOx, PM and CO2 in the petroleum
processing industry were 1.7 million tons, 0.2 million tons, 0.2 million tons, 84 thousand
tons and 190 million tons respectively.

In the process of petroleum processing, there are a variety of industrial solid wastes,
including waste catalysts, waste adsorbents, waste ceramic balls, etc., as well as coal
ash slag and domestic garbage generated by power stations. The petroleum processing
industry produces 370 million tons of general industrial solid waste, accounting for
11.8% of total industrial output. The output of hazardous waste was 9.15 million tons,

accounting for 23.0% of the total output of industrial hazardous waste.

1.3 Oil-consumption

China’s refined oil products (including gasoline, kerosene, and diesel) account for about
53% of total oil consumption, used mainly for motor vehicles and non-road mobile
machineries. The exhaust emitted by mobile sourceS? contains hundreds of different
pollutants, including NOx, VOCs, PM, hydrocarbons, etc., and is an important precursor

1 Industrial classification for national economic activities

2 Mobile sources include motor vehicles and non-road mobile machineries such as construction machinery,
agricultural machinery, small general machinery, diesel generator sets, ships, railway diesel locomotives, and
aircraft.

10
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for PM,; and O;. The health effects of air pollution are characterized by the number
of premature deaths caused by IHD, stroke, COPD and LC. In 2015, the emissions of
NOx, VOCs, PM, SO, and CO, from mobile sources were 11.5 million tons, 4.9 million
tons, 1.02 million tons, 0.8 million tons and 820 million tons respectively. The emissions
of NOx, PM, VOCs, SO, and CO, from mobile sources (including motor vehicles and
non-road mobile machinery) accounted for 98.2%, 72.6%, 72.6%, 75.9% and 80.9% of
the emissions of air pollutants from oil-related industries, respectively.

An air quality model was used to simulate the effects of atmospheric pollutant emissions
from oil-related industries on the average annual concentration of PM, ;. The results
showed that, in 2015, petroleum-related industries accounted for 10.9% of the national
PM, s concentration, with transportation accounting for 9.8% and the petrochemical
industry accounting for 1.1%.

Plastics are one of the main products of the petroleum industry. According to relevant
research reports, plastic production accounts for 6% of total oil consumption, and its
production, consumption, and disposal has negative environmental impacts. Some
plastics can be recycled, but most of them are incinerated, disposed of in landfills, or
otherwise discarded. Incinerated plastics can result in significant pollution, landfills can
destroy soil structure and hinder plant growth, and plastics discarded in the sea can
harm marine ecology and affect human health.

2. The External Environmental Costs of Oil

2.1 Scope of environmental cost accounting

In the oil-producing and processing sectors, the main environmental costs to consider
are water consumption, water pollution, soil pollution, air pollutant emissions, solid
waste discharge and others (due to the difficulty of obtaining data, the environmental
impacts of accidents, for example petrochemical and chemical explosions, were
not considered). In the oil transportation sector, the main costs are from tanker
transportation accidents, offshore oil exploration accidents, and other marine leakage
cleaning. Marine ecological restoration costs, ecological loss costs during the recovery
period, and other costs are not considered (the cost of onshore oil spill management
was not calculated due to low cost and the difficulty of obtaining data). In the oil-
consumption sector, the main costs are from the impacts of mobile source emissions
on human health and the impacts of plastic pollution on marine ecosystems, plastic
recycling, incineration, disposal, landfill, etc. on the atmosphere, water, soil, etc. Due to
the lack of reliable data on exposure-response relationships and related statistical data
on the health effects of water pollution from oil usage, this study has not yet calculated
the value of health losses due to water pollution.
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2.2 The calculation of oil external environmental costs

The accounting results show that if the impact of oil usage on the climate is not
considered, the 2015 external environmental cost was 347 yuan / ton of oil. When
taking into account the impact of oil usage on the climate, the external environmental
cost was 507 yuan / ton of oil.

Table 2 External environmental costs of oi

| Note1

Accounting
Section Category Indicator result (yuan/
ton) Note2
Water Groundwater overexploitation
Water resources quantity, and shadow price of 6.6(16.6)
resources
water resources
Quantity of wastewater
Water .
. discharge, and Wastewater 1.9(4.9)
pollution
treatment cost
Quantity of SO,, NOx, PM
Oil-producing . Air pollution and VOCs emissions, Virtual 2.4(6.1)
Environmental .
. disposal cost of pollutants
pollution
Pollution area around oil wells,
Soil pollution 1.1(2.8
P Cost of deep soil remediation (2.8)
Solid waste Quantity of solid wastes, Virtual 0.1(0.3)
pollution disposal cost of solid wastes T
Subtotal 12.1(30.7)Nowe3
Oil- Ocean Oil spill Discharge of oil, Cleaning cost 4. Noted
transportation transportation P of oil spill '
Water Groundwater overexploitation
Water resources quantity, and shadow price of 1.8
resources
water resources
Water Quantity of wastewater
. discharge, and Wastewater 1.8
pollution
treatment cost
Oil-processing Environmental Quantity of SO,, NOx, PM
pollution Air pollution and VOCs emissions, Virtual 37.3
disposal cost of pollutants
Solid waste Quantity of solid wastes, Virtual 0.2
pollution disposal cost of solid wastes ’
Subtotal 37.3
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Marine ecological effects,
impact of incineration, landfill

Plasticluti 17 4
asticiution and etc on atmosphere, water,
soil and etc.
Environmental :
pollution Economic
Qil- i Loss Caused
eonsHming boi\sir a(])LI]I?JTion Premature deaths, Value of 278.6(181.7-
yore statistical life 423.7)N°
to the Human
Health N*®
296(199.1-
Subtotal )
[ i i 346.6(249.7-
Subtotal, excluding climate impact 2017
Climate impact Greenhouse Quantity of CO, discharge, 160.7(160.7-
i gas Climate change damage 782.1)Noe”
[ [ i i 507.3(410.4-
Subtotal, including climate impact AN

Note:

1. The factors not considered mainly include (1) The impact of offshore oil exploitation on marine ecosystems. (2) Impacts of marine
ecological remediation of marine oil spills and ecological losses during the recovery period. (3) The impact of onshore oil spills on the
environment. (4) Impacts of accidents such as explosions in petrochemical or chemical companies.

2. The environmental cost accounting results of petroleum in the table are amortized to the oil consumption per ton;
3. The values in brackets are water resource consumption reduction and environmental pollution cost per unit of oil extraction.

4. Due to the type, scale and treatment of oil spills, as well as differences in labor, treatment methods, and prices in different countries,
the processing cost per unit of oil leakage is between USD78.12 and USD76589.29.

5. Compared with the previous edition, the human health cost of this study has increased. There are two main reasons: firstly, due to
different Value of a Statistical Life; secondly, the impact of O pollution on human health is increased.

6. Due to the uncertainty of Value of a Statistical Life, the health cost of unit oil consumption is between 181.7 — 423.7 RMB/ton ail.

7. Due to the uncertainty of the social cost of greenhouse gases, the unit social cost of greenhouse gases is between 160.7 — 782.1
RMB/ton of ail.
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3. Policy Suggestions

3.1 Reduce the environmental impact of oil exploitation and
utilization from the source

(1) The planning layout of the petroleum and petrochemical industry should fully
consider the constraints and carrying capacity of regional water resources, and limit
the launching of petroleum and petrochemical projects in areas with “water resources
overload”.

(2) Improve relevant standards of the petroleum and petrochemical industries, and
clearly define requirements for water intake and consumption, water-use efficiency,
discharge quantity of wastewater and water quality.

(3) Strengthen prevention and control of petrochemical and motor vehicle pollution
and reduce pollutant discharge.

(4) Strengthen oil transportation safety management and reduce environmental
pollution caused by oil leakage.

3.2 Promote the clean use of petroleum through economic
measures

(1) Strengthen the monitoring and restoration of the impact of oil exploration
enterprises on the ecological environment, and gradually establish a feasible ecological
compensation and restoration mechanism.

(2) Promote internalization of environmental costs through tax measures.

On the production side, research and adjust the structure of tax policies, from taxing
individual VOCs to taxing total VOCs emissions. Improve VOCs equivalent value to
promote VOCs emission reduction.

On consumption side, improve the fuel consumption tax system to take environmental
costs into consideration.

To reduce greenhouse gas emission, develop a carbon tax system or improve the
carbon trading system to enhance greenhouse gas reduction.

3.3 Promote public participation to reduce oil consumption

(1) Raise the public awareness of the importance for an oil cap in China.



MIERRIMB RIRE /S s

(2) Promote green consumption and green transportation, lead the public to
participate in plastics recycling, and strengthen plastics reduction.

3.4 Scientific and technical support

(1) Strengthen the development and promotion of new technologies such as green oil
exploitation, pollutant emission control and ecological environment restoration.

(2) Promote the development of waste plastics recycling technology and reduce the
impact of waste plastics on the environment.
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HEROR, FEHRCEEL SN B RRHRIRIIEARHRIR . BALNHRREIEIREIE
SMIZES, £&5348 SO,. NOx. PM. VOCs £, TABEHIMIREIENE:
EHA (AR @] E2%F) k. EREBIREEEER (EETRRE. PIZTRE.
HNFINRES ) RERMEKREITR . SEE [ BIKSENTRERE. EARIRHEmREL. ER
YIRS . I EEHSRE, BN SRYA VOCs, IRIENES IR, 20155
FiR2 7l VOCs. So2 NOx. PM. CO, &7 588 567.6 HE. 199.9
A, 107.8 g, 98.8 5, 1.9120E ( AFARIEHITAAAZERTAT, KA LA
M SEREXNERIN T R A HARHIE. BIWEERSISWERNMTISHR
YIHERE ) »

AHEINTIZES, BSMIVERERYTE, T2EEERENT. RRMFT. E
BBE, IR ERMIERE. EEINE . RIBMRRITEUE, GHRINTI. &
AR RN T A Z RN B RIS — R TV BEUR R =48 3.7 121,
A DT 2= EERY 11.8%; BlREY-E850 915 FlE, ST EERS~EEH
23.0%, anabIEARE, EMREYTHIBEMRSEERNRMAKEER

3. GilE#E

rhER il (275, Bl H) BRASEHERDEN 53%, EZRTN
HELURIFEEB R . Bk RS+ EE L EMAESHRY, 81 NOx.

4 B FEAFENHFURTRIM KA DEBANM K2 wNLA. A REABRILE. WL
S BHHE, TH.
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VOCs. PM. EMHEY (HC) &, TMURER O; 5 PM, s UEZRIAY), BEE
BEAFFIRFR., CME. M2, &, FEEFSPRENRER. RIEVIEIESRIT
FiRE5 VOCs. CO, EEHIE, 2015 F8a0iE NOx. VOCs. PM, SO,. CO,
HEME D58 1149.8 Bk, 493.1 HiE. 102.7 5, 84.4 5%, 8.2 120k,

BHEARTIHNERESR—, BEXMARKRSEEL, BHEF SaRBEZESER
6%, EAFMINL. BB EREE—EhINERI . A INIBEETRTS
RAORSSRITRCEAMEHFR., CMEMNEEFSIRE, BERA TEENRE
MPE . FEHEMGENT, MBI ERIINESSMNE SVERRREINNES, B
SHEEHENAR, SEETRINEEES. A WINEEREL, EEREENRE. B, £
FHUIREFSEIBEM TR SOKMEF, WTEED., EYERRE. 0K 8FE
TINEIIF= RIS o

(Z) BBEFR. IS HEENIMEINERR S ZE
1. &&Ths

EARFRFNTIAT, EBZRKZRFER. KR, KR5HR. TE5HR,
PRSP ( BT EURMELASREY, EARE B TITUIPKEIR . KRR, A
W I RARFESHHBS NSRRI ) . TaRSHNT, TEERMIERmEL.
BLAHFRER. BEttEFtREEEMRAE, AEREFESEERR. IKEIESHR
KEANEMER (M EamtRmRENANEERITHIEELERE, &8 ) . Al
IHENRTERREBIIRATER PMys. Oz iSEXI KRR BRISRTEF
EXFRG. BRE. k. TF. BRSWAS. K. TIESHFINSRA.
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3 AMMMEIMNBRALE 77 A S BIFERR

2. 285EE

OHINEIAZE T EEREFR. iz, INTSEENRTHKEFFERN. K58,
KREBER. SR BRSH. OltE. Z2Ri5RN CO, HiE 8 N oETRAIA
SRR . BUARIET FEATURETR:

2
Cﬂ:’! = ZD: * P:'

i=1
step: C, oA mRBNIRERA; D, oEmERRIFEREIE | Ny S
ety POOBIAHS | A EERER.
STF KRB AZE, NSRS REE A A& F BT Xig i ™K
FERTHRAVFN, WS ERFRAGHIRIEEKIIIE B i KR E 8 DRYER S HEXS
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RRYMEE . MTFTRAKERNMESE, LUKRRE FNMEEE DU D ERERE

TFKITH. KSR BIESHR. AlttRMNZRISRE 5 TUMERARIZE,
REAGEMANE;, HIRSIRBIKEZREFTENERA

NFARRREZMRAZE, BEMERHETZESIHHI PM,s 1 O; 535201,
EFRFERRESSSRENNRE - RMAR, RAZNEREZEZWTP (Wilingness
to Pay ) , ItE8AEHMIBHRNSSRERIAMERIREK .

CO, M AZE, £2ERAMAELF. =k, MIFEERDIEMR CO, HE
MR ECEER RIS SRR WIEMRIRE . RAEBERIEMREXS S IRIHIK
AL SRR TS, (FABA CO, HERAA .

3. HEBER

ZEERFR, MRAZERAMES. MIMBEENSEZN, 2015 F2EA
AR LS EEBEXRITWINEINBR ATy 347 JT / WA, BEamEr. 0T
HEETSURAISZIN , EABIR. I L SBZEEXTWINE MR A9 507 Tt/ A .
MNEHRFMBSIPENRE, ABFRNERKRRFERNSK SN AN REZAIAMED
7, ORISR BB AR 70.2%; GRIITMER, LUKSSRMANE,
AR TR ERIMEIMEB AR 89.8%; GiRIHZEMER, KSR RAVBRIRARZE
EREZAIIMBRLA, SRREENRIMISHAT 94.1% .
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% 3 AR, MIFHBRMIFEINBR A"

TEAMAEXRANR

7S] %35l E{=tin HOEME R A (
/u-%—) x2
KR KR WTKEBRE, KEREZTFNE 6.6(16.6)
KiSH BKHEE, RiSKRELERAE 1.9(4.9)
_ SO,. NOx. f@#d, VOCs Zis#4)
,:1 S \ 2 . 24 1
EHFR  FEEm HEE, EALATEAA (6-1)
TIEISHR M EIBTEER, TIRREEERK 1.1(2.8)
ElRiTH BRI, HiME, ERUGIERA 0.1(0.3)
it 12.1(30.7)**
GHER RSN AR SRR, tRAIERA 1.27%4
k&R KEIR HTKERE, KEREZFNE 1.8
KiSH EKHEE, RiSKRELERAR 1.8
. —s — SO,. NOx. f##d. VOCs Zi5H4)
; MR ISR S5 , s :
AmmT IMNETR RETH WS, ERLAIERA 33.5
ElRi5% BRI, HiME, ERURIERA 0.2
Nt 37.3
— EIEAETS; BRHEIR, RBRIIKR. K.
#ﬂ‘(t; S N .
o ERER IR 7.4
Rk KRESRIA 278.6(181.7
SIERH. N R PN 6(181.7-
E/Hﬂ:ﬁ% 1251@%??‘\9&&5 QE%EA@; Ai’]—?l_:l‘l'_&-_ P1)]1E 423.7)&6
X 296(199.1-
ot 441.1)
346.6(249.7-
NEESESHA
FEESBEFMET 491.7)
y ‘ — ; 160.7(160.7-
SEEm CO MM  SRELRE oo g 1
507.3(410.4-
= fEEHA
EERSEEMET 1273.8)

1. FARPAEREAAREEEAZEZGRE (1) BFoRPRETFESEANIZN. (2) SFamtErgFrEsEs.

IRERILESIREESA0N .. (3) M EAmtRX MEATSAN o
2. EPAEEXIEM A

g
B4

3. ESHHENPUAOMFFREIVKER. KNG, TESRAAR.

4. BT AETRER.

ARIE 78.12-76589.29 =7r2(8),
5. 5 “2019 BalAERHIR” RMAVARASRIALL, AARNAKRREAEEN. T2EMHEERR: B5ERER

AR, BT AR ERIERE, N 79.5 Bt/ AZIIERENEMEETE 34 Bt/ A -239 At/ AZEFRE;

EORIENNT Oz ISR ARERIIZNE, ELEANTHEAIBEXIKSISRTAFHRRENRE.
6. BT HITERNMEXEEENTHELS, BERMAMBZEAYRRMALE 181.7 JT/ Mk -423.7 7T/ [EHZ(E.,

7. BFEES

(4) Bt HIEWRIFEEHHBITEAIZN .
RATHEIB A ERIEE.

MEFANES %, LIRTRERTSD. AME5E. MNSSMERNER, SHEUamtRSHLIEN

AR I EBERAIIARENS, SUUBESFIITRMATE 160.7 T/ TEH -782.1 7T/ MRz (&),
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4. BEERIZPRAHELEDHT
FEIRPNZE:

AlFR. IS EERMEINERASET AR BHRAR . EFEEKFE. I
NKFEEZERX, RREETESFIFEIBK. BHINE. EF- AR SRHFARREL,
FHAIMEIN IR ASRERS B Z2INEEMN, EERART B ERFKIIIZWES

ARFR. BHUAIRNABAEEENK. XS TEFREYEFEFARRERNZN, E
hESFMMEE M. BIgA). TEHR, MESMSEEN. K. XY,
it , £ BRIREIEFIARSE T, NS AR AR BRIMMEINRp AL B E B,
FEEBOITITERAR ., I EHUERD, FRARLDE. TRERKRIMAIE
REAE; WEHOELUEDHRIEE, (EEERE, ERF TR WA ASE
AEE., AINERIANE BB RMA BRI ZEN RN, BEETH
BIRVEURS A &%, EEMNMBEIEEM A,

BEEEmEs

(1) KB RFERAA T IR TR IS EAIt RGBSR, ERK
W7 GRANEIERKIXAISNE; Kisd. BEsH. AmtimSpaA NSRBI
EERFRAN TSRS IR ELIEZER, BT IR A, MAZIMNEE
BEMREIERIVKE. SFMEETUREMEZEZNSNA, FMXEnMAEE
LENSEE TN

(2) LESRMANE R T MASETEMRER 500 KUARKTEZN, HARE
FRRERNTIEEL . EREUFIRE, RIE TR SRAIESCIME R AERI RN

(3) AFARFTNE AR AR EEZIBIERA, EA/NURTAtRAISE.
AR SEIERAR . RS, FERAAIRMAEN .

(4) BBEEZERASRERNARBERIERZERDR SRS ERY
PM;s. O; i3I AMRERAIZNG . BRIEREIRE NG EmiME, BHERRSE
BIVSL ZFEA, HIEME 1575 ~80 FET2iE, Ep T BRANFHENE, REAE
89 VSL HHER RN SEIFRERFEMENER . I, FRARXTHXKERA
SEMEREEVERARIERE, FERAITHEENS.
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REHUEBS

(1) BRI TSR, FERIEFTAIRIRIT . REHEIA T N E/KESE
1, BRZEESANTMSEHKER, B N KhamE. ESBEF 5IER,
Bt KR, EREREEFN. XD FMESEIRETPEE, fIaFsEsinm
ToKER T, BRHFEEMOHINSIETR, BTSN,

(2) RHEFR. BHIES PRk EEN RS aEIMEERIA, XEBD
NtEEaRaEsERARS, BNAYRIRSE ( AER RN ERSEIEMKER
tEE ) BIRRA I EEARR B ARAVINBAAF . (BRARKGIBI R ERNRYESIX .
mikE, HoEERICREINE, BRSEZELE, BWKRRNESINGIS
PPN, ERTITED, XERDMABRTRENE . MBAISIEIREMELAE .

(3) AR, ik, NIRRT HERNESREENETEEN. KEQMLRE
SHAIRAEX, PIIEFEIEAmtRMAAN 616 (257, RAAMtRFENINE
7991940 =T, BRTARESUSH, HLSHNRBRHITENES, TEE
HWIFHFREANIBEIEI MR o

(=) BRI

1. BMERIREFSSRIHEINE, WL GHFRSH BRMERIN

(1) BHEaTLARI B RN T E XIS KRR NLIR, IsRaHEF AT
A2 EWKRIRZMIERITFE, 5320 HFRI M TKRFEMAIKIBEIRNEE.
KEBRSREFNFTN, FESEFETRIKRFARDIT, RESIEABaHTIL
AR BRI R LR RSN A RAIXBERTBALE] o X T7KRIR B X,
PRI LD ABaIE .

(2) RBR™ERKRREETE . KRBT ISEERER, BiftEnH
ANV HIEFR/KEE R AR R S /KHEEFKRFER, HFEEEREER . AR
PRALUR ES KRR ERE, BERIMENINE, # TDEHSTHRAR, A H
FARFBRES/KEIERIRR, FEERKNE DKM EIRKEAR RSN

(3) MBAMITIWISRETE TIE. SEAANTILISHRRERE, £ SO,.
NOx. VOCs Zi5ZimEiztlkT, BEAUTSRDHE .

(4) IeEEalRsHRMa . MEEMRERERY, HEHEIAREEREAIE, 1
A EEIER =TS, MNRIRERB YU SRE; HEEBMMA
MEHUERFR, BREBIRASSIAIHINE .

(5) IEAEHEEIEmEE, RO EEREMIINESS.
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(1) IEARFREWSIESIMNEZMAVEUFIES , FEEIIISLRITRIES
SHMEENE . SEEUKFH . HESFISEXHE, IeXamaddlKERm
NEEME. BUARFLFNASERMKER ‘B - A - -7 AN, e
KRBT 8T . W TRmAAR I EFIERAIKEIR. KIME. KESLUR
TIE B KERRRZSZELN, NPWMERSE, FEEIYLTHESIME
FUEEHH

(2) (REAEERTWIMNEIMNER AR ER L . —EHARBEREEE, NEXID
5l VOCs MMttt 33 VOCs HERSE1ER, sibiziigs VOCs ZHE(E, ﬁi&
VOCs iifE; “RARFTEMIBZFIHIE, BINSRARAREZE RS, =
A At (RERESMEAE NRBERRMEREDHFR, BA) EJ—T—E
MBIIEXKEIR. KR KESMAIIMER AN HEXEANEEMS. £
BRHfSMERSZINAY S BN EAUE T ERIEM E, X aimEX B ST RARIER
IRIMRSZIMEE AT » BT, BN BN ZEFL I, (EEaHEIRFH T KKE
EEHRAE, FFLALSRISSCIRE, IReEXEWERAHF AN BRESINEZNT
AIRARNE o

KNIt /AVAN

\\31»

5

(1) REAREERIR, RIEAREEESRAEHEETNEEFR.

(2) EEZeHEE. FBHT, SISARSSEHLI, IHREHHREXSEIR
(RAVEE

4. UURHR RIBHEINERIF
(1) HEIREHBWRIBRARRE, BRSNS .
(2) IseaHEeT R, SHRPHREEH . EENESRIEESHRARLR S .

]
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SERE
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sl=

PEEFUA@BNENER, TEEHmtsE, EXEY 7THRRMRERIND
iR KR NEFNTRAT G HMEERERL NSRS, (BEaHFAR
FRROIRBANEBR AN S E, SRIREFE. ESIMIBHIR, BRI EMAMIAFEMRM.
HRIRAEZRYTAEEN . ESHREIA,. BRERZINEFINBRABHRTEREML,
BEMHEFFET, EEHTAFBIMERAELENERNL, ERES ISAHEIE
HERIHIR.

FHEET, NMARRE T AHNFR. EH. IITSBEERDIIK. XS HiE
FHRAMEMN, LIRSESE. @RANSE, MRREMNE. IKEERE. XN
BRIZEE, EERETAHR. IMIRBZOMRINIRA . FERBAGZE, THR
hAMESLR AN ERKRIRAER. K5, ©Ri55. L8R BER5HR. BRiS
FINEESEHIISEIMRINTIRRA, FARE ESREAQRZEEXAIA
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1.1 ARSIz

1. IKKREFERS A

AHFFR. L. #i. MBNEIRXKRIRFESN .. ZSHHAENGRTR
FEAEIK, UREFFRNED, Srl2EREIth X, TEhAMEXZSET
FFEFTFEMX, KEKRRRAEZ . RAWRHAFRIRKER, FEFEEd
RS EZKEE TR Rk E, — o EIE T XSRS SEKIEANCRRE, 1ERK
RiFEH; »—HESERARMZEE TKAER. tTKAAR TR, 1S X T
IKEUK B, IHEREEEF K.

NEHREXRZRFENDHFRE, TEABRFEETDHEDES. . BEAR.
IRZHR. EIB/R. BRIO. SAARFIRBMZ \KREMFEFRIL. EIFRItiEX, 2R
THFEFEEARTREEX, MAKRRNSESHENRREEFICER, GRERSK
RIEZELE DM . FE 2016 FRHEFENSFFIPMRZRR . T FKEHAIXIELIN
B 1-1,

Hh T AR — F R — i RZRR

HFRZHF/ mm
T 7k A/ 10°m3km?

200
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1-1 BERM~E5KFIREXSLL

E: R8N 2015 FHIE, KBRAZFFY
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2. K5

A

ARFRAIKNMERIZ M EESIE TR FRSRUNEHE SRS, Hf, 23
SRMFHE S RIS XIgibRK . HEKFIETKNERSHR, SHISRESIS
R RIRIS R . AAFFRSEURKFIM N KKREE, FHEXKIGETERREGKIRT
H—LIERK ALK, TPEFIN T /KRE ., UFIXAA, STIAHRF AKXt
TKBRTE, MPFRNERSRIA=A. ABEE, TOIFER=A. FxMh.

LS SRER

ES

(1) KX TRIKAOSE

TKZSRDBRIEHEK, AN HERSHIRTK, SIEE—RE CEME
ErRRE, FEAAFEA. Ma. 8k, MREFERENRERE. TEKd
BRZENEMEESKAIERFSHEAR, SENKTE, MENZIENTKS
FUHIZRK I . BT, ZIEASKGIERF N EBRIEIRESL, HRsEERITKESRE,
ISR TIX

(2) H7KEREXIH KA

AEIERIMEZ [BREHSSEFRMENE KRS, &M N KSR
—RERTRIEPHERIRFI, RXERTKSRERSAEE, HIHSK
FREIR.

(3) HIERSEHH T KAIZG

EHNFSERSEN, ERMEBENS, WBIERFE, XEHSELEEENRER
METIERETD, FESRNE, ERERA, BTER NS NKER0,

(4) BENRERI=ZFFS RARMRFE

ZRETHARFETER, SHRENSEAERRGEE, YINBIER SR A
PEASREOSEREERE, EREtRE, SRS, SREEANEST, cR2
B EFXS R ER T KF=ER

(5) EHREFHI M KRS

MREEHHEHERE S, HANT, IERBNHE EFHEASKEMSII K,
BRAMERISKEN T EKERIBE, E5RPM MR BUE%, E KA
ISRKEITTEIRE

3. IEEH
BEFRANPEGLITRT, SREERE. DRISURBKEANONE, S
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HEBRNTIEZRSH, EMXEKE, ERSFNESINELZ S, AR B
BHMEE. HREED. AR T RSittE. KELFRER. RAERAR
HEE, Hop iU s R R S/KELH R E ISR SRENTE, FIINIHD
HKREMIRIINRERSE . BRE, UAXATONEDEXETIRRZE T SF YR
g%, 98 0~20cm RENIESHEFNDEENRRSESRE. AHUAS
MEARICEY] . ETEHREE S RE AT BENXEZ BT 20~40 KEEAR, £
150 KSBEINSREEIKATES 0 .

ARAEFF RGBT R ISR TR R AMINE Xt EIE, SEEKTS
Cmontt, REFEHEMER D EMRAMIIRER, (REREA T BIINE.
HR, ERHERFRISETEEITH . Gabthfl. ZEmBAE%. XSEBLN. 218
RERMARYZRE/ESE, WIRABELMLERLRE, ELAEEBEIRIA, i
AR, MmshiizEmE @,

AHARIRES, FERERIIA, BILEMETEREREENT, TIEEER
IR, TIEFEPFESL. REE, BTFESEETE, AMSEHTRERRML,; R
KANEACFFRERE, M. Kl ERMSEsMEEs, 4. 5. B, REEMH.
TZEKS, SABEHRIEN. TERE. T, FEXINABREEEREDTH, &£
WMERL, AMEXIFEZEHNEZLFEYMInKT; BFEMER. WhiaidiEs, &
EIER. IZEESMS KRINHESRE XA A, FRER T BRE, ESERER
R

4. KSiFH

AHFRIREFT ARSI EEZRERERRRIERPIRS, BIESERRS
THDREREES, TEFEEREBTY (VOCs) . “HMKR (SO;) . &5
W (NOx) | it (PM) F2MAR[USIMIGRE SR, XTSI
PM, s 71 O3 i5HAIEZERIAY .

(1) ERMEHRESRET Y, EEFEARNLE, NETIEERNEEDEIETEA
TibRE; ML R ZEWMAIREIER, SREMBEBTINARSOME. XLEHIIMR
TESHERTENRIETFERTRERENESTM; RIS, BEIRETTER
AN [REMAY . REWDLURSERESSFASIY); BRI HRIE
AN EBRERFY, LSBT EMESEIRE SRES, ITLF, BEHR
RARNZELRE, REMYMES ZNATUHERES, SEERFEREY, YIRMA
KL EIEMT BRI .

(2) RS . BENHEHIES. WIRMBEESMSESHIES . $5HETH
8, SEHNARES, E2iSFN "SR, BT EEH. IRRESE
BRI SEMULNEENE. HRESTEIEM. —SHRRNIEE. FElX
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MIEEMA, HIRISEREE 4-6 /N0, BT AN . FHNRESHAIINER S
B AORS B OEDRIVRER . S8R, HOEI S, MRS,
MIERE@ER 1-2 X, BETFETHH.

(3) XHWES . SEKSENESHIMFRORASIRDEMHES, HEZSH
WrbE— SR, MOERMRRIEREETMIR — Sk,

S, iBFEHR

BFORTRSREEIETRASRSTRESNSG STl FE CEERL .
B EEETREREFIRKE, BINGFNE, SIEBFESRASELRN. G
REEL, EBEFEALENERNENSTAML 1000 250, £95HRAHF
21 0.5%", SIFETHEG. AREHE. SECEH. SRRETRIHESESS . &I
M8, TESFERNSITRZEYRL 128 K,

1.2 AT

1. KKRFEFERS A

AHNTEHRSFEKITWINR T KK REFETFE . SamBEEEYERAAH
DT BERZIARII T, DRAZEFFICER RIS, WETSFKIWA T,
2008 FEXEELFEEERE R, DRAEEXTWAH, IELLERWEUKEIXR
267.6 123252k, HREBUKEN 10.0%, EREFERFACESImEIEY S 7.1%,
BT BERZEHINT S 1.5%, ABfRASHRLYSE 1.3%, TR LE
Tl A TIAVEUKERSFIHES 2. 5 10 7055 1242, 20E 1-2 P (EFRREFEE
IKERARIED . RDRVEFFIELLY ) .
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FEERYSIKD RE SR Biis/K. 5K BisK. EESKINEFERK, &
ZBSOMNIEI5R M IR . ARII TR R T T EK RS IHIER K,
ASESFEETWAHEE -3 (IR 1-1) , BEINT. KERZEHRIITY, LIk
%?@ﬂﬂ%?ﬁ%ﬁﬁl TAEKHERESTT SRR 19.1%, AHBEXITIIX

INESmAK, Hep W ZERFMERIm NSl R AE 25.6 120E, STl EKA
P8R 14.1%, AERITWERKAF SEEN,
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% 1-1 FRAE LTl Toll Bk s SR B T 2 B Toll R O

- BT AR T BRI S
il HME () HE%, HEME (T %,
COD - - 34.6 2

=l 1.5 3 5.8 1
A 2738 1 2086 2
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14 58 1 40 2

E: HERIR (2015 FhEMRRITFER) , - PEIRGR,

MNTAHCTAXNE, BEERERENSHNE, MERMEFIKEENR™E
o, Wk, H, RS @ItRARNKEE, SIRCEELUEE, BisR)
P Ese. WIERNME, JEENSIUIREIREF T, EFRMREHRA.

= 1-2 Am T EHEH R R

H AR SHTEMTR ESy A eI

1 5 e Py IEERAEZE

2 3 e ERTPACI SES IR HRES

3 2 BIERENERR SRR

4 4 BIERE R TR AME IR R IR K
5 1 BRI REMEEMRIRK

BEEER: (EnBmESN—MCIBENEZITRES )

3. KRR
AUk IITI RS SRHI R IR B AR AR HRHR . BERHIN
IREEMRESII T ZES . MRESEERRT 2P, RBPFIRS, EE5H

MA—EMT. BEMY. BRNE, TZEAERECRUECHIBEES. BHE
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BECHIBERS. KEMECHIBERES. BRIESEWCEERS. SRR R
EUHIBERES. ETRAR. BERIRSEREHeS. S (a8, 851t) ES.
& (E) HE. FHREFRESRERRFERIPS. BIREEERSERS. FRR
FEA. RAERRGIERIEHISE, HEZSTBE AN, 814, T,
ERMEIWE., TERAIREENFEE R (MR, @), ==F) ittk. Fx
METIRAEERERE (BTN, NFINE. INFTNES ) REMEKEEFR . QAE /&
WKRINIIBREL. EAYEIERIZEL. BRI . SR EEHISE, TE25RY
BEREETI.

4. BIESH
BRNTiSET, GSMTWERERNTE, TEOEERKH. RN, &

REE, UNRMDIEFERNRIERE. £EIRE, MGERS, BIREYTRIEEY
RSEEMNEMAMKRER

1.3 AilE2E

1. BolRSHR

hEGRIE (2. El. H) BROSARBEZRSEN 53%, TEZRT
HELURIFEEBS R . Bk ° RS+ EE L EMAESHRY, 81 NOx.
VOCs. PM. BEMENE, BITERERRS (O;) 52X PM, s NEZFIAY,
SMAMMERAIBESRIFR. OME. H2. fE. FESSIRR.

(1) PM, s REETRAVEEREZN

PM, s REF BEZINTIRRSER . BRRAERIIEERSERIRENE,
Chen £ Af9815: "9 &M, ASTHRMEER K ERIRIBREZ, JiHREET
MBS, SILERBESEERNLFEX D, WuEAWHARLN, kS
PM, s B LUERDER 3 2TES DNA IRIGIAEEHRSH ©, MmEinfE L%

5 HHREENSEUALTEIM. KAV DRERAIR R ZBINL A RBEARILE WAL
S BHHE, TH.

37



MIERRIMB RIRE /S s

MBS . FRE—IRSHHAR LT, A5 PM,s SEiN10ug/m®, \BEEREER
£ 2.0% . BE—TAR P thaM, mEFRE RS, NEFYRED BEMREE
FIREFHE ., BBEHRFKHE, K5 PM,s3ia)L. Z4J0REBEERAFD,
IERIGHD ( TEEESGRIEENR ) RBETSIREN PM, s 2SHE= XM ®, ko,
KREEHRYIEETBESAI AN RO OIRRE R, KIOREERRERS T, S5 FEABEEE;
ETBEWERT, JSEDEMERE. Jia EAMAR 'Y RIBAS PM, s RETgEERT
BEE T rEameNn, BISHEHERIAENE

[& 7 SHERAENREEEINGS, KSTHMS AR T RO FE—ENEXK.
IELBEREAIEHE ( Global Burden of Diseases, GBD ) {#it, 2010 &&HE L
STHRMSHT 120 NIRRT 2500 HiaikiEEcmaRs ', 2 GBD2010
TA5T4L, Song & AMIERAEHR 'Y 58, 2015 £33 E 40.3% &+, 33.1%
HOEM TIPIRER. 26.8% HOGRIMIE TR . 23.9% RIFHEF] 18.7% KIS IAE
HRBEBHIZE T A BT AR T RS PM, s 558, pi#f—IRmAR U &I, K5 PM,s iR
ESLEF10ug/ m®, ABfAarhBpr 24810 0.69%( 95%Cl: 0.01, 1.38) . LiZ A "
KRR AT, K5 PM,s5 COPD HIZET R AIBFEMEEY, K5 PM, s iRES
EF10ug/m®, COPD ZET-AIE&RIREERENN 0.91 (95%Cl: 0.16, 1.66) .
HARTET AS PM, s BELLEHIR BT A B AR E, RIERENI—TRIIEFR Y 4R
FR, K5 PM,s (KEIEEEE FF 10 pg/m®, 65 BLL FEE BN T Nk
118.0% (95%Cl: 6.0%, 9.0% ) .

(2) O; RETFRAVREZIN

O; EfamaNE, WARRRENCERRMIREH_ EIFRERMR, 5EIREEE
FEMANFIERIE, 1952 F 12 HF1 1955 F 9 B, EEEZIAE T FERY NS
WESM, HEBETFAEEE 2 BT, AETRLIIRERE. WIREESER,
FPEEE T AREmEE. MBEEZREMREEREEL, Eitvm Os 53, RBERA
WEaRL T 8 N, BEETHE Os is3AIALGET 2 000 A

ERIKETRITREARAI, TIeKIAGHIRET RS O;, #eEZEEIARE
OIMEFFEIR R SEHRRIRRR. (Fhrfiger e 7, Sgms U9 \RHREMN,
KE Oy RESLEF 10 g/m®, ABERZET R, (O EEEEE T =R IR R S Emoe T
=43 R0110 0.400%. 0.448% #10.461% ., Yang % "9 GRS A 8h FIGREFMN
O AR RFEBRISAN, EREKMAS Os RESEIM 10 ug/m®, HIRRSE
TR RIZNN 4.47% .

REBAEMRBER, kS0, RETLIEZEINC MEE X EBHFLT R,
Atkinson 2 P9 38if JLERIN SIS &R 1T Meta D1, ZERETAS O5 RES
A5 100 g/m®, DIMEEHBIRTEEIN 1.01% . HEE—RSHHHRR 2 tem, K
5O REELEF 10ug/m®, TN, sl BRI MEEBATE XS BN
0.98%. 0.77%. 0.53% 10.63%.
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toh, O REXHERFMEERALFE—ERE. K O; RESREPIKHS
ZRRG, SEBHEEEL. INNREDELD . L& HEITTIIALES . MMt P2,
FREEMSIRE O J SEHE ) LIRS NEKEREE LT, SIRE Os iRa e+~
SRREHISMHIER, BUEEFENERTR P2, EAREAM, kS O; RERAHEK
Hiti2E Xk, WRZkkEsAN P (REdrE P %,

(3) HtisFmET kARSI

Bl sRPHT EN—a AR, Sau. EREEIY. BFHL NS
k—ERMERIRK . —AaNREMRFNMIERESHNRELASR 250 &5, 4B
ZFREHRANMREN G, ISMAEREGEMKANTIEH, RFHDIFIESSI
TERALLSE, NMEISSMKESEMARREEEEANINGE, BEPRHERSE, EMA
R, M. BBICIZHFINEERL,; EMRETSIRE CO &N se SEUFIRAR
=, BEREENT .. Ri—IEaENHRAI, CO SEFERERENREFEEXME
(OR=1.17, 95%CI=1.07-1.27 ) 7,

BHRAM, £ NO, KEHR 9.4mg/m/ =S HRE 10 D, BIANEMARIIE
IREGINEESAE PP, —I Meta DIFERER, A5 NO, RESWIRRS AR, ER
REAEBIARITE TR P2, Rir—TA5 PO &, —R=INE NO, JREEE
1110 ug/m®, COPD &mNKEiE1EN 1.7%, XBEAS NO, RES FF 10ug/
m?®, COPD HI&BNMIEIN 17.8%. 4, BERRETAS NOX RESHENL
SFEERR, NOLRESEMN 10 g/ m®, FEAmNEEIN 3~4%",

VOCs ZBFAETZR/P=SF, B—RK+DEENTRSIY .. Bif5xERE,
VOCs £Z AW MRFRERS, HERFURBERAFEFIREI P, BTG
MR KRG BRI A S P %,

AFPIREEBIRT IR OMERSER, HMT. SMIHERSE0E. BT
HLEXR, BERRAE 1 KEASENTSH, /BT VFENFRT, ELXI)L
BEEA P

2. RS

BHEARMTINERF R —, BXMARKRSEEL, BHET DahBEEEER
6%, HEr. HEMVGERNEE—ENNENE . BRSANARRINEERS 7 &£
PN EEFCENRT . EEFFINTIINT, XEABISEFETR T TTBEASRTHE,
RBEAFHFE. OCMEMNEESFS MRS, BEEA TEENREXKE. EBEEML
ENT, MEBHFIAEMINSSMEEYRRENEIINET, EEsEEEAANE,
SHETEREEIS . A WIIREEREL, EE=EERIRE.

ERAEHNINDIREERSHRBAER CO. NOx. il VOCs, &
AR, CMESFSNES, FRFEENAENXKR . —LHREAN, BRTH
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BRI, BR. RIFERIZE VOCs IR o] SE PR INEenE . £EIEY
@5 L EREIRE Y. SEBEHXERBL, ARt TTUMELTARETS
WEREMHIA D W T ARIISEER, RItERZ A EIEMEIBINREIES .

EERERITRET, MERFUERIIRIRIEAKMEMHANE, BEIRNE
AR . BRI IEER/NT S ERRVZBRHE R ANTAL, ] 0 I REBRFIR ERIZBRY .
EMEREIERAEEF BRI T 5m, W T8, KABE DN ANFEFmF
BISRL, LARAER TR A BRI BRI AR AE AL . IR EMEBRE AL EEFTAIEER
WREMERET —FRIWIE . WFERNFERIZERER . TEMERTT, MR
AJRE7K. BYE D AR it A, BRI T RHEBRS ARMEERAE RS~
e, AIRESNE. ERIRMy. SWNAFIARETEX, RENSEERIRBMTHEN,
EEREENRE Y,

BRI IR R E L R M R E T PR NS R AL Z BN . B AR B IR EER |
mF, EEFFRRAE, HPBERELKERERANERBFIZ—. XNEH
( Bisphenol A, BPA ) 14K —BEREEsS ( Phthalates, PAEs ) 2FB& ZHIE
BRI, BWER. QATMEBESS MNERNAELIELARERWTHRY, TSRS
WINRERE ., —HEfiRtAI, 2REEKE. ZSEAREMRFITEREXKENIHIIE
BEH, BARBAEEAFISENERS, JHEINBEINaESFIRRRINENEES
ER A,

ZBRIOME B IEH BRI SRNEE T, Am, B 1950 FLk, 60% BZBRIERE
EEFSVEIBTINGS, 12% BRSNS, (VG 9% RV DI FNEIAF) B 12,

BHIIRAIRIERRARSHPERAEESRE. TR, KpEEIMMZSIRS
BREGEYMR, BENMEVMALNRE ., “EREEZAREBWAILIRIER SR,
AENEHPEEREMNRRME . WEPAI—E80 ERAZFIREMKRKEREZIHEN
MNE, B—8bn TERAIEEMERER, ARSMIHEEENAGT, BEEEMK
N, AMABANZTE TERASEM. &, RADWHEIEINERS, EEFEAAY
AOBUE .. BUSAEESTM =50 (ER Y.

EE2ICEEN, BFEEAENEBFINEMEERFIEIE, B 7 TE. 3OKEF,
FXRBHAEBARNERERRAN+FEHNA/FZE, TETRIRFEMBIAT 15
&9, FEMTENEEDE, REPNERES,; BFTPERFEH DI ER ST
ROSKIR, SRPEEEGAEME, FIMEERAS, ERIEMET . EFEKR, MEBRYESHR
FAINEERNCECHREZEEN . AEBRIINAEMNEPE—FRII RN DB
IREFEERL, AIREFPRIEE. ISSEREBAEE, SEWIHEEENNK, LI,
FREN—TAFIAE R TR A T 7 HEERL Yo, R EREERIS AMNE RIS EE BRI A
MALE: —HHE, MEHETRESRE. SUNSMARABATSIGIEX, pI5RAR
RPEEERIARSE; »—HHE, BN FEERENREED, JEwEESMHANT
JHENIRIBRAEY " AN, SEURBNASE.
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1.4 &R, IS EEN_R
TCRRHERL

1. EHFFRT L

2015 FEMARMAASTRIIER . Hm. RASEEED I 186 KL,
987.5 5NN 143.06 123775K . #KHE ( FERBIMRASEF BARESEHIZE
TiESikEiEm (5l17) ) 3EHE, AmfRASIFRIL CO, HifEH 221.03 K,

2. AAINTITI

AHEMNTATI “ SR EE A S BRI Z2 I 2R IE A . A
FHASRHAIEZRIRZ BT . INPUPLARIEMRS, 28 & RH SRR .
T2 BHRUR T IARHRSHER A — SR — RHCRIR, EERBEENRIE
BENECHIRE. SISREMEMEEEUHIBTESIR. REHIMEREEFIERE
IRTDRMESHER — SN, SR8/ NE0R, BASRIT.

2005 £ |IEA FFE T HHE R SRR FRUMG B " SR EESADRHERR, 2
TAREIEEMERT S RHEER S, Wk 1-3. JUUEY, SZ9eRNET ISR
HNEFEZ. HTHERHESERMT. SHMsiss, M RinETIES, RE
W LIS SIIE N E , ANHFEEYHSK + VB + FCC + HCU AEJ‘H?‘AE’JHFESZ%; A
RIBPERERESAITES, 2015 fE%%%IE:BHJJDI MREERIRZIR RN T . (S ERIL
) s\ ERESH 53027.38 A, —SEERHEEER 19195.9 /A,
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= 1-3 BUNAREZRBE —SILRHR R

ZSfehrEE ) (M= SE 4k / AR S) ST HH

K&t Ay _ .

LPG s + 5 sl poenn (PRI ERR)
HSK 0.297 0.287 0.138 0.185 0.205
HSK + VB + FCC  0.943 0.416 0.172 0.347 0.337
ASK+ VB + 0.362 0.500 0.174 0.290 0.325
HCU
HSK 4+ DC =+ 0.318 0.420 0.171 0.503 0.329
HCU
HSK + VB + FCC
S eU 0.478 0.414 0.204 0.445 0.362

E: HSK - XENS, VB -E&iZM, FCC -z, DC -iEiREN, HCU - MEzft

3. Bz

RIEFEREFRSITFLERBE . CHEMBBENATSH. Sl RASBERE,
LKZERT (IPCC BxIEESFHAUSRISHE ) LHEHIARA CO, HENEL, HE
RISBENR CO, IS E. 2015 FHRERRBEZELDEN 11368.46 Ht, SHHZE
£ 17360.31 51f, EHEZESEN 2663.72 5If, EEENRBPBRBEELG, 1t
S2=ERMR CO, HiEN 82101.7 Ht,

txE, 2015 F2EABAR . NITSHEEEXTI CO HH 10.16 12ME( £ 1-4 ),

& 1-4 2015 F£RHFFR. MI5HEZLETI CO2 HiW

1Tl CO, (FHm)
BHFFRITI 221.03
AT 19195.9
wahilR 82101.7

Bt 101518.63
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2.1 SIS A2 EIEERR S5 7A

AEBIMHEGRIR. MTSEEIETPRRSIINTHTEESITN, Rk
WRRAZEIER, BUERE, EEFENEININAS, AHEQBIFR. TS
IHERX T W BERIR AR

1. ZE5ehE

FEAMFRAINIIAT, EEEBEKERFER. KisH. TSR K525
M. BRAERA ( BT EIEELERE, EXRETRAMN. HIEWBFSSEHHAY
RN ) » ERREEAT, E2EEREEHSEHN. B LaRFRES. BEME
FRBIENAS, REBEFESEBEZA. REPESREZBREMZES (fELEa
AitR AR MER S SIEELEREY, ERITE) . AlBENHESZEBIRAF
BOS N ARBZERAVSNN . ZBRESISEFESR S BRI k. Z57 . HEETKS.
X HEERRINER A ( BTFABFR. T SEERIIKSRERINIRZ PRI RE -
RNKFSHEXFITEIE, NMIRERTEKSREHRMRERRENE) (B2-1) .
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****************************************************************************

R SUEEE HESESE

—{kmn kR | Tk ERE | kERE T e |

o B [ meaormaEns |

NEEIN {50, NOx. . VOCHH KR |- TSR B IUATERLA |
a | s st LS RER - tmRme s A |
2 Z A EEEE. AR || EERAATERA |
i COHM F smawmE |
EE — AKFR || KFRFRL | TRERE [ RmRE 7 e |
& Ui 7 S gk L B KRR A B

Ej’ ﬁif‘ ? @ SO,. NOx. #E#pd>. VOCHEM = }—» TS A TE A AN ‘

i 2 M NrTElr .

f@ BEX | CoH R - ST RE |
T e B — %Eﬁﬁ%gﬁiﬁ% [ B otR AR |
R AL 3 R E 3 |

S ERAES R Bl FHSEEOERE | SOORAERA G

EESEK | CO i | SR RE

am | [CLERE# ~ R E o mres e stasRs |
EE 22 PO st ReAK | A9gOHE BN |
~| COHri & o Sz B

2-1 REMEINP AR E 77 7E S B ERR

2. B85k

EENEMNESRAAREUNEIR, TEEERERRNERSE. BEZE
WRIRUNMENREBE: E—EMBpANEN , ZE N EMNS R TFRE S (HIAA,
BIANFRBL R AL IRIERAEEIRE AL, FEMMBRERN, RENGIRUHT
RAURE, FIINESIRESNA R RERIREZE

(1) KRISFR EEAMAIIAE A A

RAFRRARERANE, BEMNBEMMMENGBEFRMII TSRS RERS
FINBRLAS o ISFIRIER A AANF ST EMERETRENES S 2RSS L
ISRIENEM, RIABMISIATEAIERA ) BN

45



MIERRIMB RIRE /S s

(2) KRIRFER. KRS TR SIINRAAR

ARFAR FAHERAIKE RSN AN EEE SKRIFFER . KIMRSR, TE5HR
F=1mE, FENENRAERHIRANABEGSIER MNIIKER. KIMERESN
BRANBEZETENNT .

BSSRES D BB INEEA M ESEr, ARRTERRRAEIZIEIIH
ERRCA, REXTEENTAIINBR AT, BRI AR BAIVK R RG G /MR .

KR FFERBANE T

IKRFFER A AR IERERE SRS IKE RIS EEFE M SEAIKE IR
MBMERREL, SFARFRDIEFRA . BRI DK RRERETIKRIR
MEFURIR, ZEHARKRIRAVFERARIIKEIFFERE S/KERNMERIFRR, o
BETFEA (1) kER:

Vie=W.-E, A

L YV FIVKRBFERAA; D, SFKRBFERE; P, BAKERMME.

ATRFERENRSE, SENEEFRERETHMER, F—R—ARRYEN
TEMRERR, BEFEINRROLAABEFNFERE, B__—INRRETE
MREER, BRREE. WEMFMBEI, LISHEINRRFHMENFERE, SHER,
INRBFEFLLBIRRRIBERE, o8 LD, MrLNRERFERAE

KAAARTZIRIER MBI, EREEOHFAR B XM KBRS0,
MBI RAN ARG HIAIE BT 2 F B it N K I E BEIRIEB S AEXS A EE .
T RAKERNMEE, LUKRRE FNMSES T O MEREERE

QIKINESHMANE %

RAREBETHARE KR SRINE, L EHER2REREF KNS REM
FELIEHIAA, EIKINSEERRA . LIS 2RSS RUNME, FRErRIZE:
NREEVEIBAV TN A RIEKIME R R LIRS, BBA NI KIMENRUPT RS
FRMAMARTIMERUNE. FESIEERE, XERENHHPNARFIFERRE
BIRA, MREREERERRE FIZEEINA, ZEMTENNA.

NISZAIRIF4E . HEMNRIEEIIED T, ETRARIKINESREAZER 2D AT
PR ANE IR AEFIRE K FHR AL EEFMEEMNER , BT ARTT A6
PR EF RIS I HE, AT XMERPTRERIR AR A IREIRIA
o TRIERANE: ESIMHIZBIAITINE, KB —ERREREBHISEIRAK A,
BIES/KEEIR S EMBIRN NN INGIR IR A . IERANE: —BEiSZUWINIKIE,
ISR B FRENRIS IR S KINBIERIRE, AT BRRERESH—ERE,
A LUEREF R F RIS Z RS RAIKEHITIAE, fKEARI—ERINE, BIREIKIEK
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[REMIRARIZRIANBRIAA .

R EHFANABITL, RAREMNETEHIERKIMNE SRR AR T
I (2) AEFISKIERIKINE SR A

C,=c,-S % (2)

X, C, AETEKEEBRIKINEI SR, C RSKEIERIRNUMA, S, I
AMIERYISIKE o

‘giiglg_ EEK/)\J éjj_/f

FHERAF RN R, B EELEZRKEESYSHR, AilRITAZ P HE R,
PETMIE Y X e - BEERRA  IBRB U FESMN , BREAINKE RV DRI 7K R o
KRINBRAREZRZNESHRERNTT SR (220 (3) ) :

E.=P e, H(3)
weh, EcmitaEsatzeesm, eonpmmRtzeansn, Pt
ISRE
(3) AHBEZRRRRAZE
DRSSP HERI =S REAIFT

2015 F2EAHAE. MILS5EHEBEXTILSO,. NOx. ¥, VOCs &

SEYIHEME S 50 111.2 5, 1171.3 5iE. 114.6 5. 679.6 5if, Hr

%ﬂbﬁ SO,. NOx. PM. VOCs #E5 53 5 A REXTW XS SR HRERN
75.9%. 98.2%. 89.6% #172.6%, E X AAMINTIL,
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100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

VOCs

0%

SO2 NOx PM

B AEARTY s/ENIGFY = BI3E

2-2 AmIFR. MISHESFTHRSBSIHR AL

Mz RERENAIEX T RS SRIHERET PM, s FIKRENSN0 ., 45
REXH, AHEFX. TS EEIEHKA NOX. SO,. PM, VOCs EXS 544
33 2015 F PM, s iR ERIREL 10.9%, EhEmhiREsmin 9.8%, AiTlsR
A 1.1%.

QEH TR RIAMRERIRE

HRECENEBEAEFEFRE T KA SENERRIENR, BRIZEHARLIERI
BITAH. BIHRERFLTFREFEHRNATCASESNRREBIER. SERANED
LERERBMIBIE ( Global Burden of Disease, GBD ) "8, ZBFZSLAGRITIE M
5% (Ischemic Heart Disease, IHD ) . zz/1 ( Stroke ) . A2 (Lung Cancer,
LC) #0112 1 FfH 2 ™ ff % %% ( Chronic Obstructive Pulmonary Diseases,
COPD ) MZET U ENRERESIEIR, LGRS PM, s X ABHE R E 09I ;
LA COPD HIZE T #{E A RERIERTHE RS O X ABHRERE ERHIZIN o

KRR N ATUHER DIARRBAIZE T AR

n; = N; X p; X ¢; H(4)
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FELICA, n AEMX 2015 F EABBRIZETAZG N A p; 25091zt X 2015
FEEAOBRDIATER, “HFRANZMX 2015 FROSDTHT AL, ¢ AFE 2015
FIRIMME MRS Zh. bRk @RS 5 S8 AKRIELA (LATETR s
ZELAEL” ) .

R XA A O TR EERETFER SIS (PESKITEL) 2016 5 9
REHHHN ( EREFTIHEERAR) , HHET b kiEF GBD2015 %Rk 2,

2% ‘2HRERRAEMHAR , RABEGEE-RNXKEE (Integrated
Exposure-Response Model, IER Model ) itE&1ibX 2015 FX5 PM, s HI9t8
iEkuE RR{E, AT

Z<Z,RR=1 = (5)
Z>Z RR=1+a{l—exp|-y(z-2;)’]] =(6)

FELEXF, Z2 2015 FEMX PM, s FIURE; Z 2WREISEERE, IER
BREBRERTUIORERNAS PM,s TEERERENG; RRZEMNERE; o. y.
5 RAMSH, AIHIFEZMEEASEES, ERSHIEEN Burnett S AN 7,

KIAARERII LM RE - R KRRETEASREXS COPD ZET AZRIERS
Bk, AFAT:

RR = exp(BX) =(7)

Hep, X 22015 5K O3 FIIRE; B BRE - RMXERLY, KRTEE
—TIA 24 FHIBAFIFAZS B,

ERIGEMERE RRER, RARE - RNXEBRSSRTPE STIRIT W
N RN & QA MERER . WM R[ISRIIRITHRFARSETAREIFAY
LEBIBRaIEEL o, Naan

E=(22)xn, #(8)

RER

Hrp: E AFMXAS PM,s 8% Os iSZUSAAYRERIRE; ni EERITET AL
QHEFEMHEEIASISRERIREITE

EEHGRBENATSRIRESRE, JEIN TR, HEHARTARBEZERY
KRETSHARRALA o

EG:’!=E><P' =(9)
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Hrh u AEAEZES PM, s ot O; f95REIER.

AHBXKRSRERNBRNMERAF THISHERRIRE AMF AT 446
MMERTRIR, BRI

CGSEG!-I = EG!'.!' X VSL =(10)

fbsteh, Cost, REEmExXASsRsmmEsias; EontEmmass

SSRERNERERTNE, ANEMMIBETT AL, VSL AABFGITH4mNE (B

IE— M RIS R FRRBEN HRNME) .

SHIE, BEFFIHRITEGINMENIRERES 15 5 -80 HEmrzd ™, FHEt
K $ﬁ%%%%ak%%ﬁﬂle RETALSR, 1% HIRA B AR SE I T T bR Ay
FTERINME, ERETIERHASSIIEXRIZITEm{NMER 230 Bt (Cl: 150 BT,
350 57t ) ¥, BFFITESMMES AIRNKFEZTIER, Bt bR SEMFR
X ERANTTRIMNNES, THEEHEMATURASTEmRE ™Y, AT

Elasticity
) (1)

VSL; = VSLg; X ("—”’*
Incomeg;
fbReh, VSL ERIORMGIHESNE VSLg Rimmait £miniE;

Income;inincomeg; 73 2% XMIL=H 2015 FNER AT ZERIA;
Elasticity 238154,

BWXHERAITERARERT (FES%ITFEL) 2016 SHEREF St
RERIR; BRIXTRERMAIAR TR —AVEVE, ERIMEEEHAFRIEVERE 0~2 ZiE),
RUFFEMEREEEN 1.4,
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I

2.2 MBI E SR

1. BAiflFxR

(1) KEFFER . KSFRTESR

KBRS I EIERE

IREARREE RIEXAKERIRERR, FRFFRNVEAEKER 2.80m°/t, 7EItE
Bt L, FEBEXZREHREDNERD, B TKEBROF,; SEERBAEF NI
XA KEBRIER, XNEAKERITING, SRIFERIFRAIM TKBRZITEN
1.49m°/t,

QKSR EFEIFNE

IRERAES AR TUHPKESR, BUEHARHIKES 1.00 m°/it,

QrESEIMSIEIRE

RIEEXGITEYE, 2015 F, 2EHASERARSIREN 2493.49 12, 5TpkH
FRHED9 23102 0, Hepirdt 3023 O, F&FH 20079 M. RIFSCHOEHT K AR
aiEkR, HmHEE 500m SEERFRXKRE S, FHILEHORED 500m SEFhLE
SHRER . 2015 FREHBFREN 21455.6 HlE, B ERGFHERFRNOLE SR
&R 3.66m?,

ZL, AHEFFANBRFImERrn=E 2-1.

& 2-1 [RImFFRAF M EIEFT

VIS Eitos [RIHFFX
IKBERFER #TABR (M) 1.49
IKIRE ISR Hokg (m/t) 1.00
TIRIEH HHF AR RER (m?/ ) 3.66

A ERIEFNE
BB R AN RN ERIEFRAARR TS, TE= R ARIE

ol
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—E2E LS RTHTKBR, thiFd 7TEMTWIARESRK, EMBEaE MRt
£eOFR FUEENE. FRIBEXAR T, 2EBIKERSFMMEI 21.57 T/m®, #
IR 2 S i ity KBRS R T— ARSI e, BGizdetnh 11.13 ;T /m2,
LEGHRXEFHERKEKERE, KEREEFE. BUKEEHLERRRE, EmEELNR
HCRBES FNSEARRE), CRKEFRIA. SUKFESRE, B SRS FNMERS .
E BRI G AR AR IBAIEGRARE Y, MU EEETIDHT .

IKINB SR ANEPRINMESEREIE SKRELIENAR, EEERARETXY
BREIREESK, N T ERAREERRABEFRAIIN TS XEKMARENSN, HFESEFTE
TR B S/ TANBIAREHE . RIEEN, BUESIRENEMAN 4.88 5T/m°, &
ZIRPE, AN SRR ANE S ERARIERAE, BINAREREATHIK
it TS ABERT, RIMIENAIRAMERIAS, (BRINESNARIES/KIMIEIEEXET,
NESEESTERYSHR, BENEEREEZSESIIERT TREEZT, SHE
ARERIKIAMRZIN, XEoRYRENARIESSHY, TFRIRINGRERIRERA, B2
THESRERH TEENS

TIESRAANNERINMESIEEN T IEREEBERA, EEISHHFILET
20cm-100cm EERENHEHTEAES; RIREFERAR 750 7t /m?,

ZL, AEFANBRNESERNE 2-2.

*® 2-2 AmA R P FABIMEEIER

VIES L=t nEE
IKEIRFER KEBEFMIE T /m®) 11.13
IKRIMR 53 ESKRELERA (T /m®) 4.88
TIRER THRBBERA GT/m?) 750.00

(2) RRis%

RIBINES T EYE, 2015 F2EARARTIL SO,. NOx. PM HIKE D310
29 /M, 2.8 5E, 0.9 5, EEE, VOCs 1 CO, HIES 50 12.2 FE.
221.0 /i,

FRFFRITIAY SO, NOX. M AAIINBRL AR ( PEMEEFRE TR S )
O hAHEIRAS AR TUSEHINT . EEFZREIN T AEIlaEMA; VOCs
HERROSMNERRL A, #2810 7o/ F52 VOCs MtmEf T E . BtaIE, AlfxaAs
FRATI R SISRIMNBRR AN 12.77 {27T.
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(3) BIEis%

AR, IMISEETABERESRIIMEIMNBARA (PERREF %
BHTHRE ) © REHNAASTRITUAEIIAERA, 5 0.57 1Z7T.

(4) /NG

RIEGHERPKEIR., K55 LIEEHR. KSR, BIESEISZNENNES,
THEOHEFRANEINBRA . 2015 FHERBEEZERSES 54088.3 K, [RBFX

P89 21455.6 5%, GHARTIRVREBEZESEIMEIMBMAT 12.1 7T/ 1,
BRI REEAIMEINERRAY 30.7 7T/ 1%, 205 2-3.

< 2-3 AR RAVIMEINER AR A
B T/ Mg

VIES BIREHR S EBIMEINERA  BAREITREEIMRINRARA
IR RFER 6.6 16.6

KSR 1.9 4.9

PR S 2.4 6.1

TR 1.1 2.8

IR 55 0.1 0.3

At 12.1 30.7

2. AiHIEH

OREREECEEE. &, S%REOMREE . NaBiEmiisRRLERE, 1
Lo s tamttmsRIGE EaREREER. BLAamtREEENM: —28 LM
EERREMAALER, ETECERPSESFORFREEERE, it S B FEM
iR, EFREEEMERNE DnH. —28 taRFRIEPREIESE RHFEIRED
HREMNEBK, B AEARTR. —SBARE, WX . HEFEMNE SR,
MEARERE, R EEERE sk REERNGRItR. Bt ®¥, 2005-2014
FELRIE RS 107 &8 A mtESEN,

BERAEENMIEMRIBERN S FRISMHE=RL 1000 £50E *, GFT
AVHE. ARfREH. SEmA. BRHEATRMHESENS .. RETPERBEESELIN
ERCHEEN 12.8% G, FESFRBNEFIIHEL 128 K,
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NERRHESISRAIIMEIRAEIRRA . e RETRENEEESEHMAY
F—ANEIRESEE, ERERNUERLTRL 1500 K908, ERNERES
=8, 86 KWRHEREFSRERR 490 H1F (LN67 5l ) , BKSREIVAT
4900 FHRE. BP AEEEMSSRHEENFSAINERA (FR. BIEZEAFIBUT
TR ) Hit£9 616 {237 ( HRBIEERLN 144.86 (27T ) , BUAMRMAS
91940 =7t/ A (29597610 7T/ WAH ) . RIEDESRAFHNS, HENDEE
AIEIHL 700 48 (£9 95 1% ) [REZIREISE, £92500 1% (£9 340 1) g5 4¥iHH
HRFKSRHMREBR, RIFANFEHDITT 16.83 {ZTALIBEERER, BT
HEESEREWRERF . BEBANBORESIREA. SIREFEREES, BUA
it AN 386 BT/ MATH,

® 2-4 ERSNMHETFRFIEMEATY

Fs mMEME E W

Figfik: 201044 A 20 H, “RkMEL” $EHF SBIERR, B TEHAFHFIRTRH,
XEERIFEZERE BXES50004# (L1 AM) FhtRIERITE. ERPEAEKR. B, BT

T e o, sl BB E k.
EHEE: BRSO,
BEEEEFEE FARK: 2011 47 B4 B, EEEEFRENSEASN R HERNL 5
. WSRAZME WASHALOEREE, HRAELREMENSTRT, ARRARAREA, i3

FbmEMER RTILT2ERFR,
HmMaEE  EREE: HKSBEERE.

Figisk: 2007 £1 818 H, BUMALHMXEZ BIURNEES, EBERNF
3 FefpaimeEnE BRI, REAMME, EREUNREITEDOMZ .
EMERE: BRARE.

FHk: XERFLRASPEHSIET LHES 19-3 mAT 2011 £ 6 B&% i
=i, RIEMAPIGHRITEAT 16.83 2 T B AR HE.
FHRE: EREWFREF.

BRIEFEBIERM
E 4

AT EHNSEHTRERASMN, TEMTRENMER. WRNSE, ACRRR
SEPRAREREHEITIMNEINBRAGE . 1RIE (BFESREITHERASU) (GB/T
34546.1-2017 ) , BFETRENMEBENZBRERNETE, BB EFESERRE
AR KFERBENEBEABEEFESRENETHERE, HIHENE8EER
MIRARIRES AR, BFETEERA. hERESREER (BFNREENE
FENTBIREMNMERZ ) - B, BRNEERESEREAREFESIRETE
&R, MrRESARTRSENNMEAEHERINRA M ENEERNS

RiE EPA XEMNARTRSMA A ZEREE—BOSCEM (Basic Oil Spill Cost
Estimation Model)"?, BT REAMiRHEE . MEFIIES X, URTRERS
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P RETE MNESMRARNES, HEGINABERGIEMAE 78.12 %
70/ I -76589.29 =5t/ 28] (199 1999 FHEE5T) , e AEMm 507.8 7T/
e -497830.4 JT / EAHZIE .

RIEPEAHFNEE 128 HIENE, TEE LABERACIAENRAZE6.512
7T -6372 {Z7T2iE). 2015 FRERHEESEN 54088.3 5, HHEEEIBMAH
EEEEERAAKEE 1.2 7o/ Wi -1178.1 Jo / [EHZE), ZERK/NEUET A
MRAYSEEL. MR, IERAR. st AT AXPERINERHENRARERD
MIERHIRN B F PRSI m, mrsEFEaHtiRANESE, EIERE
AR ARG RERETHE, FHFE 1.2 7T/ HEARUARTRA
BISARPLAS o

3. AmNLT
(1) KEBHERRATTR

2015 %, £ETWEKHRE 181.6 1218, HAUFFERFIMEFHIRBIEL EK
HEmE 25.6 120, STWEKHMSERN 14.1%, EEZTWEKEF SIEEN,
0% 2-5, SAMEFHEZFRXNOBEMAASTR, SHEINT. BERZRRE
TV, PRAFERFICES GRS, TWEKHMESTTSHAR) 19.1%, Al
XA RIIKIMRRIEIK o

% 2-5 2015 F T FE T\ R KA E

g TRk HERE (3D HEFF
R @& 256428 1
XS R L ol 236684 2
gl 184271 3
R FF SR ANl 148138 4
REIRGM Il 138910 5
EESRABREEMTY 91159 6
B RDE R 88108 7
BT BREFZEAR N Tk 84822 8
BHMRASF R 5781 -

i HUERR (2015 FHRERESAITEFR )
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KBRS ERNE

TRIBERENEE RIBX A ERIVEESR, AREHIEAKER 0.7m/t, 7EIERE,
B HKEIREREENAIERS, BRI NKEBRAVSIND; SRE/RmEr I TP XAY
HRKEBRER, SNEFEKSHTINE, SEIA RGN T EREZIIER 0.18m°/,

QKSHRFINEERUE
TRIBEAYEBE R AMAMTHEPKER, BAEEFEEKES 0.40 m/t.
b, ABGFIREInEEnnE 2-6.

® 2-6 AMAHRF I EIETR

VS Ei=ton api::pox
IKBRIRFERL HTKEBR (m°/t) 0.18
SN NEES HkE® (Mm°/b) 0.40

QMEEERIE

AHINTHMEEEFEGR 2.1 THRaERIN I EEER. AHEENIRE
HMERR AR

(2) RE5H

RIEMESITEE, 2015 FAMMNTI. BERZIABIN T, CFRHFILES
mHliEl VOCs. SO,. NOx. PM. CO, #iE7 575 567.6 SE. 199.9 HE,
107.8 5. 98.8 HIE. 1.9120% ( NARIEHITRAZERFAT, KA LERE ML
hSAMEXAEBIN IR A BRSNS BT EERFELSH M TS ITAPH

£).

FRIITATIAY SO, NOX. M AAIINBR AR A ( P EMMSEIF R E TR S )
O2 I T . SERERIARII TUW AR R B RIS AR A, 1RIES
FHINELLSY, IFTENFERII IR AT EERGIE T IMEM A . VOCs HEgAIIH
R ANE TS Z SR mRITIER . HEERFR, RANIRahsmashisl. 8
M F R NS K SS R HAIM RS MR A0 181.1 1278, 2015 FhEEHHE
#8709 54088.3 HIE, B NBURMHERSANZININME AT 33.5 7T/ %, (3)
EEES

RIEMRSITEIE, QimiiL. HEMZAEINT. AZRHMEET mbEL
—RRTAVEREYFEE 3.7 120%, STUATIRFESER) 11.8%; BRED-ESEN
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915 /5, ST fEE=4EEr 23.0%,

ARFER. INT5EZTLA SO, NOX. M AAIIMNBA KA ( FERIES
FAZEMRIRE ) ©Y EHEINT . SRR T EGAIRMA, H 1.45127T.

(4) /NG

RIEQBEINTIXPRER. KisZ. KE5HR. BESRUZNENNEE, TEA
RINTAIIAESMERRLAS . 2015 FrhEIREEZESEH 54088.3 HIE, AHINTIT I E
VR HEZE S BRI NRp A YD 37.3 7T/ I, 402 2-7.,

7 2-7 AN TAMEIMBAR A

4L gT/ M
PIES B MIEZE 2R IMEIMRRR A
IKBFIRFER 1.8
KiTH 1.8
KEiTH 33.5
& 5 53 0.2
&it 37.3

4. GiliEzE
(1) AMRRERRN (AT R RN A TRMARE)
Ok gmes

HE 31 A EEBER IO MBI T EAE 0.72-1.21 %2 8, HHETE
75 0.87-1.45% 23, FEBSETIIE 0.28-0.47 %28, {BILIBSEMENTARTLL 21T
0.39-0.65%0 /8]

@&t AantiE

2015 FHERWXGIHEMMERE 34 KT ~239 Htzld, SEEFEREK
FEWNKFERRX . QRBBEBRRSREMAIERIRE

2015 FHREGHBBERUSHEMATBETLTAZN 19.5 T A, BXEFIREN
1506.8(95%Cl: 983.1, 2291.9) {27t NEBEPDELE, K5 PM, s i5FUEiBET

a7
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R ANHERZHIRMAZES, BXEFREN 520.4(95%Cl: 339.5, 791.5) {Z7T;
IERLBENIE T A MR/ DRI b, 1BXEFIREN 97.4(95%Cl: 63.6, 148.2)
127,

2015 FHEAMEZDE/H 54088.3 KIE, pJit&EEE RO HHEREZRIREK
EEXEN 278.6(95%Cl: 181.7, 423.7).,
@A ESE M R EEBERIBURE DT

HEIX T8 RMOEEL T —nE, BREAROEER 0~2 28, EE—IN
Meta DHTEINAYRIE R EEVE 0.5~0.6, MIKEEXARAEMERLEEE 1.0~1.4
28, BRI TNESHEEREN —ENNRENE, AARITE T AEEERIEET
AIREERAYA (F 2-8) , FESEMERHMEVE SHARERAERE DN

% 2-8 NERM R M EMER SR T

SRR AHBERKSITRABERA (27T BAHERIERRAE T/ i)
0.6 2749.4 (1793.0-4188.0) 508.3 (331.5-774.3)
1.0 2020.2 (1315.1-3073.5) 373.5 (243.1-568.2)
1.4 1506.8 (983.1, 2291.9) 278.6 (181.7-423.7)

(2) BHisR

BRI M NMNEEERRSHER), EREMIERNINEESH ARG AR
SRR . 1950 F£ 2016 FFEEHFRIELET 83 121EEEK}, HP 6312
EREREFY ), BRERMEREFTEM 75.9% ., FEEREFF=ETVFGEK
Rk, 2015 FLHFBRETE 2.69 21, hEE 27.89%%, 2018 F£2HRLE
BIFTE 3.48121%, FEE 29.4%, FETE 2015-2018 EHF=EBK T 26.9%,
FERE 1%, 2R EBHSIROERE~E.

KRB NN, REH FEERNERAEFTRISHA, RIEEXINAIZER
SHRE, NERMERSRHEA, UNEP (IHHZERMNE) (2014) EREXZGERE
BEriL, WETEM L (BHERHERE ) . Ty (Z8HEFR ) SIEEESIE.
KRS, K (BIEEF) . LBEESTERAIERARN 750 27T, EALESAINER
MTSRHFERNRESAHR, XIS RKSHR. RFERRTEFASIMA
R NN AREZAIRS . IREEREBRIEMRIEFESIEREIE 130 257T
9, @iEelIRgk. MRIFRAL BEZERNIEMAS; i CERINE SRR 41
12370, BREMIENE. 3R, 57 HBSENETINRISRMAE . NREPIRE (IF
HEERINE ) IRERBFESIHERE (130123550 ) bk EISHRMA (41 123557T)
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RIAETEZERHERRYEFAME 53Rk .

RS BIERYE, KNARRA 10 FRNBERRBE ST SRS AN AIZ
B8, T 10 FLRRIEFERL 27.2 218 7, FEmERLE RS HRELH
4.78 7T (1R#E 130 {23=7Tk 27 2 B EHNE ) , %2015 FLFE6.23 &,
G ERNE RS FIRAL D 29.8 7T/ IBEERL . B FEERIAIEER . EFESRUIA
NRBFEMEFTERNSE, KNARKB 1 FLEM 2 RMEN_ LSRRI N AIZE
HE., 2015 FeFREBHEE 2.69 120F, FIBIELERESHAING ERKL07 15.2
27T (1RIE 41 {ZETThE LS FIRA N 2.69 (2R E ) , e AN 94.7 JT/ 828K

2015 FHEZHE 7560.7 5%, RIFRMEREEFsIIRKN BB
FrEl EEMIERTARE, 2015 FhEE LR EBRISIIRERIT 94.1 (27T,
2015 FHEFEHBEZERSE) 54088.3 HIEi+E, SIEARBZRERPMSHARALIN
17.4 7o/ meadiEZ .

(3) &

2015 FHEFEHBEZERCDE 54088.3 7, IFaMAaHERDEAN KRR
HEBRISRR AL B 278.6 7T/ W1 17.4 50/ 1, 405 2-9,

*® 2-9 FHIHERIFEINBR A

BT/ g
VIS B[R i B R B IR MR A A
INCS =23 278.6
BRISR 17.4
&it 296

5. IRESIK

SARBREVERATSERPATENHRINAMRRIVIRE, EEERNNERE
FERIRESEHINS RRAOSIRSIETUW R S ER A EEARKAFIEF A . —RM=,
BESRIEEAAFTERAERGESITFMRERTHEIT . BEBHIBERIERASIK
B, AEBIANE “RELDE BEEAERAEFZIN FRSFRERAE, MEH
FARRAIBATIEIZ T . RIEZEBUF X THRALSAANBKE TIREEXITE, &
3% FTBEREMT 2010 81t CO, BRI ZAAT 37 £, BEMIZAMARY
HITEARANNMEENE, XEZERTXYEESRRENSIERBL ., SIERRFPIILE
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BN AR, IRKEEAITTEIEFERE . RREN ERZZAIBEI AR T I ZRATE
BEYERIFAHEE . BRI TERERGSITHNMREAEITERE 12 55T (5% 7
=) %l 64 =5t (2.5% X ) 28,

KI5, —MARER. MIMERRESAANCY 1.88 " A HK, B
THREBNRZNTRESMLSAANNE . WRRBEBIERREI 2RISR
KEOfETT (ZREHEEREEASHAEZWSIHARE, MABRTPEERRN) |
WIEARAER . INIAEEEIRE AL SAARGE 160.7 7T/ 141 -782.1 7T/
M6, AT, BlIBSIRZUPMERATRARMRE 160.7 7T/ WH.

6. RBER RPN AEEED T

ZEERZR, MRTERQBES . IMIMEERYSRRIZM, 2015 F2EA
AR I LSEEBEXRITWINEINBR ATy 347 JT / WA, FEamEr. I
RIS URAIZIN , 2EABITR. I T SBZEEXTWINSINERR A9 507 TT/ AT
NEBFMBIUTEIRE, QBRI RREERSK SRR SR EAIHMNED
7, OEHTRMEBIMEIMEBRE AR 70.2%; GHRIITMER, LUKSISERMANE,
AR IR ERIMEINEBA AR 89.8% ; AIHIHZEMNER, KSR RABRIRER
EZRIINERRLAS, SaHBEEMERINBERRAR 94.1% .
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%= 2-10 AR, MIFEBREIRESN PR A

BAAHERE
25 RS 17 MIRBERA (7T
/ﬂ@) 2
KER KEE MTRKBRE, KEEZFNMIE 6.6(16.6)
Kisg FEKHER, BISREEBR A 1.9(4.9)
ABAFRE MBS KSR :F(Jﬁ);:if\l%;i/é;ﬁ;ﬁgi Voss FERE 2:4(6.1)
LSS HIFRBFLAER, TERERERE  1.1(2.8)
BB 5% EEIE. HiME, ERUaERA 0.1(0.3)
N 12.1(30.7) %3
AHEH  OEEER AHRE tRE, StREAEAA 1.27%4
KER K& KB E, KEEETINE 1.8
SEES FEKHE R, BiSARELIERA 1.8

SO,. NOx. A, VOCs Fi534

j SEER ASER : Jan .
AEML  HESR KNSR HE, ERATERA 335
EEisn T m—— 0.2
3t 37.3
. SRS, PR, SEMAS. k.
FB| =3 ’
| mwER s 17.4
HRER KETEBHA 278.6(181.7
e SERON PN 6(181.7-
Elﬁalﬁ% 12,;1@%??!9&&5 JIE%T‘——A'S&; Aﬂjﬁﬁ'i F1)I1E 423-7);16
\ 296(199.1-
aul 441.1)
\ 346.6(249.7-
EESBEYNE
g . o o 160.7(160.7-
SRR CO, Hi S RTIRE .mzéﬁ7
. 507.3(410.4-
= AP
EESREMAT 1273.8)

1. FARPAERNENAREEEZTEZGE (1) BFORFRYEBTESRANZIN. (2) ESFamttEisFsESEs.
IWEHIEIREERIZIN . (3) BEEAmERIERIEE. (4) A, KL IEFSESEHHII RIS .

2. =P EEEXINERAREER TR mEEEEE.

3. ESHHENBUOMFFREIVRIR. KNG, TESRAAR.

4, BT OEtREE. UEIINESE, URAEERSHN. L85 INESMERNER, SHSUARRESALIE

ATE 78.12-76589.29 26,

5. 5 ‘2019 BHaHRRERIR" RHAIHRAREL, RARNAKERAANEINEN. TEERHEERER: BERER
AR, BT ATt EaERE, N 79.5 57T/ AZIIERENEHEETE 34 BT/ A -239 Fit/ AZEFRE,;
ERIEINT Oz ISR AR, ELEANTHER MBI ARSI ARHERNRE.

. BT gt ESMEXEFEENARENE, ZESUOREEIEZERMAE 181.7 7T/ MEH -423.7 T/ MRz (E.

. BT RESFHSHANETEERANMAEE, SURESRIIESEAE 160.7 7T/ MEH -782.1 7T/ MiH2 (6,

~N O
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HEURBRYE

ABFR. IS EZERMEINERRASET AR BHERAR . EFERKFE. I
NKFEZERX, RREEPESFIFEIBK. BHINE. EF- AR SRHFARRIEL,
FRAIMEIMET R A S RS B2 ISR, BERTRP AL ERRMRILZWES

ARAR. BHEAINAEEENK. XS TESREYEEFARRERNZN, E
hEfoInEEERY. BIRTHY. PIEMAY, MESRIMEEEN. <ERY. X,
FEitt, FEBRIREIEFIARSE T, NS AR AR BRIMMEI MR AL B E R,
FEEBOITIHTERAR, WA EHUERD, FRARLE. FRERFKIRGMAIE
REARE; WEHOELUEDHRIEN, (IEEERE, ERATERZED M AAE
REE, FRERIMRNERRT TR R REHFRAIEEN RN, ERETH
BIREURSRMHAIT &SR, EEMNMBENEBMRAIL.

Syl 4

(1) KERFERAAETXIAOR AT R RIS At RGBSR, ERiK
Wy EHaCE AKX, Kisk. BE SR GltREmANERABRY
REHFRANTIRETRIIME SR EIEZE R, BTRbERAAE, mA2IMIER
BEMREIEMAVKR. BFMEETUREMEZEZNSNA, FAMXEinmAEE
iERS LTINS

(2) TEBRMANE R T HALHIEMHIER 500 KUK ESNmE, FARE
FRRERNTIEEL . ERENEFIRE, RIE TR SRAIESCIMG R AERI R/ .

(3) AARFNEN G H R AR EZBIERA, EANURTAHtRAIZEEL
AR AMEROR . Rt FERKIIREL.

(4) BHBBERASETROAKBRIREERZEBHNIRS AN SR
PM;s. O; i3I AMRRRIIZNGE . BRIREIRBNIANNSGHEmiME, BHEHREE
AIVSL Z&EK, HIEFE 1575 ~80 FEZiE, Ep TRANFHENL, REATE
B9 VSL HER RN SEIIRERFEMENER . W, FRARXTHXERA
SEMERLIEVERARERE, FERAIITEEN.
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REHWERD

(1) FRFFRERE T KSER, FRIBFAIEIRT . REHEIA T N EKEE
1y, BESRESATMESEHKERE, Bt SKPaRE. E2REEF SFIER,
BRI KR, EMERTBEFM . XEBDMESLREPFE, PIaIFsEshA
TSR, BRHEEMIHINEIER, HAEENT.

(2) FBFR. BHSEIRRF LR KT ENEE A eI EER, XEBDK
FtEEGRaURWEEMARS, BNARRSE ( HARMERERS R EMKE
P ) BIRR AT EEARTRE SARAVINBA AT (BRARKEIBIRE R ERIRGE 5K
SRS, BoERRICKREMNE, BREEZELE, BWKERNRESIMNGIEN
PERN, ERFITET, XEBDMARTREANE . FECHISMIEIREMELIEN .

(3) AHFR. iB4H. MIERETHERIOESIREBTETEEN. REQHTE
SHAIAAREX, PINEFASEAMTRAARN 616 {2357, BARTIRENINE
7991940 =TT, ERTARESUSEMH, HLSHNRBRHITENES, TEE
I FREAN BRI NERR A o
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VS s FERRAEMARR

3.1 BHER IR BS54
=, NRKEDAHTRSHIE
HIPASR 200

1. ARaTWAIHLI B R 70 & XK ERAS DR, MaafFRFA
SR ERZMAVSERNTM, 455 2R RFFRII I KR GIERAIKEIRLEE . 7K
RBEESRENEN, HESEFETHIKEFRAZDT, REHEQBaM TR
IR B3k R AT LR RO AN AR R AIRERSBHLE o JIT7KEIR ‘B X,
PRI ESAHAHIRE .

2. KEBRSEKRREEFE . KSR ThiISFEERER, fIeqBaftE
AVAIERFIZKEIE . MRLIRIZSKEIMMETKRFER, GFEEREER. AR AR
DIRESNHEZRENRE, BELRESKARINE. T KEHPTHZAK, =BFaml
FARFBIESKEIEBIRR, REEAKNESKIMES EIRKMEAR RIS

3. IEERAUTIISEEaTIE. TRAUTISEPRERE, B AW, &
8. TR, BRIEETESZSMSIAIHIEEHIKE, RS IHERE .

4. MBS . INREERREEENE, BIKETIKIREREE, BOREK
REMPIIEB RIS E T ERIRERINE SRR IS EFEIRIMRA TR E
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