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Executive Summary

Based on detailed analysis of the quantitative and qualitative impacts of petroleum
production and utilization on water resources in China, this project examines the
water-related externalities of the whole process and evaluates corresponding external
costs. This work supports research on the true cost of petroleum with an emphasis on
environmental limitations.

The research team carried out extensive research work and obtained the following
results and findings:

(1) The impacts of the petroleum production and utilization process on the water
cycle and the withdrawl, utilization, consumption and discharge of water resources
for petroleum production demonstrates the close relationship between petroleum and
water.

The distribution of petroleum resources often coincides with water resources in the
eight main basins in China. Petroleum production and refining also often overlapps with
water scarcity, shown in Figure 1. Excessive production and utilization of petroleum may
damage water resources protection and sustainable water use.
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Figure 1 Petroleum production and water resources comparison
by provinces in China

The whole life cycle of petroleum, including production, refinement, transformation
and utilization, impacts regional water resources significantly. The natural water cycle
system is disturbed by exploratory well drilling and water injection, both before and
during petroleum extraction, along with high water utilization and wastewater discharge.
Surface water, soil and groundwater are polluted by petroleum leakage and wastewater,
which indirectly causes ecological regression. The petroleum refining and petrochemical
industries, with intensive water demand and high-pollution rates, aggravate regional
water supply and demand and contaminate the surrounding water environment.

(2) The external costs of petroleum extraction and refining on water resources
depletion, water environment degradation and soil pollution are evaluated quantitatively.

Three impacts on water resources, both directly and indirectly caused by petroleum
extraction and refining, are taken into consideration, including water resources
depletion, water environment degradation and soil pollution. The physical quantitative
indices and magnitude of value indices are determined by surveys, literature research
and analysis to calculate the external costs.

For the external costs of water resources depletion, we considered the impacts of
petroleum extraction and refining on groundwater overexploitation and the value of
water resources. For the external costs of water environment degradation, the average
wastewater discharge from petroleum extraction and refining and the potential costs of
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wastewater deep treatment were considered. For the external costs of soil pollution, the
soil pollution around petroleum wells and its recovery costs were considered.

The results indicate that, as shown in Table 1, the external costs of petroleum extraction
and refining on water resources was 28.16 yuan/t, in which that of petroleum extraction
24.21 yuan/t, and petroleum refining 3.96 yuan/t.

Table 1 External costs of petroleum extraction and refining on

water resources in China (yuan/t)

ltem Petroleum extraction Petroleum refining Total
Water resources depletion 16.58 2.00 18.59
Water environment degradation 4.88 1.95 6.83
Sail pollution 2.75 - 2.75
Total 24.21 3.96 28.16

(3) Water resources-oriented proposals for petroleum production and utilization are
brought forward for the harmonious development of water and petroleum.

We believe that the planning, production operation and impact management
of petroleum related industries should be adjusted and restricted for water and
environmental conservation. 1) The planning of petroleum projects should fully
consider the restrictions of local water carrying capacity. 2) The production operation
of petroleum enterprises should be assigned clear requirements for water utilization
quantity, efficiency and wastewater discharge quality, which should be promoted
gradually. 3) The impact management of petroleum enterprises should be enhanced
through increased environmental impact monitoring and recovery.
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T/m®, 2ERIBREFHEREKRERR, KERMEFE. BKEERERTRE,
EMERNIKEES FNMIEHEARE, LRKEFAIL. BKFERE, BmKEE
SFMEES . ZRIATHFAN B RES IR RIE, MU E2ETY
o

d4> &

IIMBIRUAANE FRIMESEERNEERE SKRELIE A, EBERAFES
NEBEIRESR, AT RAREEREABRF RN I XEUKARERNTIN, FEXYEF
TRER 2R S/KHTAIEATE A IRIBEN, BRI S/KRELIERAS 4.88 7T/
m’, BERBNE, AEKRBRAANESERAERAAZL, BN IEXE
AVAIHPKImIE TS 2R, EMBENRIR B AS; (ERNEG R IAITHIRS/KIME
FFEKES, WESREXCECESHR, MENEERESSZ SESIIERTIUR
Rz, SHENMKPIYKIMNEZNG, XEBoRENAREESH, TRIRIIGRSE
HIREpA, BRATHRESRERHTEENE.

TESREANSEFHINESERNENTIEREEENAR, FENHHBOMT
20cm-100cm AGFRENTEHTRMIES; RIBEMERAN 750 5T /m?,

ZL, AHFARNBRNMESEERNE 2- 2.

*2- 2 AmAAFMANNEEER

VIES LI heg
IKFIRFER KERETFMIE (T /m®) 11.13
IKIFFIR K BSKRELIERA (T /m®) 4.88

TSR THEREEERAS (T/m*) 750.00

3. AR

R AN PR RNFNEINMEE, IHEEEKRREE. KSR,
TESRESEAIINEEA, SEIGRFRNBRIKRIFEXIIMEMAT 28.16 T/,
N 2- 3,
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*2- 3 AMALFIRRSMNRERA BT/t

PEES IR Yap::hoxl ait
IKBRIRFERL 16.58 2.00 18.59
IKIFERIR L 4.88 1.95 6.83
TIRISH 2.75 - 2.75
ait 24.21 3.96 28.16

E=IRIMEBp AT, IKEIFFERA A S 66%, KIMBIRBUWAA S 24%, TESHR
A5 10% .

2.3 THEE

ERXBS o

1. TR

AR BUFIRBAEEEWKER. KNS £SINEIEEARRERNSE,
HApafo 2R, BBy, A8/, MESINERERY. IR, XY,
FEitt, EEBREEMDNARSEET, EUEARF AT BIIKERINEN A LR E
B3, FREBHTITENLFR . JMLEMHRIED, FRFARIDE. FNEEHKIRY
RNAYERBAR; FEBDMELALEDARING, (IEEMRE, B MIRXED A
AREFER.

(1) BEEMLAIERD

AN ERIR BT AN BIKRIRINERRR A LT EE KR IFALR .. KIMZIRM.
TESRE=SE, Hif: KERFERAATIAI R HTFRINIS A KBRS
M\, ERERT EHAUEERKXAZINIKE RS G RE RS HAMESR; KR
BIRU A AN E R BRI FE BRI TERETRIIMER S KRELIESRRE, BT
MR, MARESKIMERIBEKEEIERAIK TR EftEZ ISR, Fim
ZINR A EEERTRV)N, TESRAAMNE R T AT ER E R A SHF R
ERREB—EBERA TR, FRERRERIITIER . ERIEIERE . Et,
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RINE RIS 5 R e R R A T RN B 2K RIRAISAN, ERET BRIAIE
BREMED =, TENMEIESER AL,

(2) REEMHHAIERD

ARFRFAKRREZZING, EASHBSEZAEUT LA SE: O
JRHFRAVENRF . SRMHBIA T N EKESEY, BEFRIETEZEESATMm
SEHKERE, BBt TKPABE. ESEF SRR, BESMITIKER, &
REIBERN , XEDIMIELIREFRFE, fIaNFEEnmte TR, BE
REEMAIZINEETR, BUEEDTT. QRBFR. BHEIREF~ERNEKFTEL
B eI E LA, XD AT B A EESERASS , ERAYRIRSUE( B
LRNGIER RS EIUKEANE ) FRATTEERIRNEARIINERAT . E2ER
KAMBI R ERSRGE SIK . TR, BinBEERRICIEMINGE, BREEIZELIE,
BPKR RN ESIMNGISRTERN, ERTES, XEDRARTRZNE. WE
AOSLIBFR EMMELLEN . QAL SRR PFERSR. MENE, LI AmES
MHE—E I THEAIRPRIERNEE, IWKRRMESIMEZIMER. fia0, 2011 Fop
BHAEERASEN, TEERIEATSUIN 16.83 27T, ATEESmaRIM=,
TR RSSO B F ESIEMANRE, FREBFERIPHBIMNESRE, ERXEBHZITRZ
MNEHNEBREWES, EEUSHHFREINARESSHA . RNHEEREIZE,
BSHEERATF MR BRESIEREL . @ZABEEXFIEINS5 I RAIKER.
KRR KESEM, #EMSBUKEEY . KEESHESIEIRK, HERPATIRIH
BRI R

ZREFmE, RSO ERERARMGH T KR IRINRR M I E B BIEEE TS
REM TR ENRIERY, BRERERE ORI NIa R AR BRIKE RN A
EAES, FRIREAXTWERSHKRAGEN ., WEEHFIFES TR, ERATE
AEREKEX, E2- 1.

=

B8t IKESEKER D T
SN ]E/iﬁk/"ﬁ

TSIRIRESIN

HiteREUWEN

2- 1 SMNERER AT E 14
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2. X

VI iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiids

AHEFR. B8, BKF. TSI DEFEERRRERHENSRNXKE, £
B AT RSN, (NEHAMEEES TR EBD SRR .

(1) FEHFRIEHE

ERIMEREF R EE T E R EREERISEHRE, % 2- 4, [RANRE
mACHEEEEER. BIA. EF. WIKFKEZEESR, EMKEENEFRR

EXAIE. HZF. EMEZERE,

FBETEHEEEESEIAENR LY, HE

MEEKEME., HNNEEERKRR, EUE, ERSFERATRESGTREEEZER
Fhit=ik 280 {2%7t, BEREAHARFEWWAR 10%; BHNAEEREIERX,
YELUEE

(2) Gl T

MNTEHCTAXNE, BEERERENSHXE, MEEMEFIKKENR™E
F, 0% 2- 5. Hif, REFIG A miOtRRAKEE, SREERIES, Bis
WIS, AMERME, FEHESIFIREIRERF, SSPRRKINK.

* 2- 4 ERSNEMIFRMTMERNEH

F5 WBME EHUER
FaRk: 201044 B 20 H, “FkTL” thH#FABETLR, 5 T2 RmHFmR,
] LEEFTE SXRA50004 (1AM FittREBETE. BHEFDLEKR R ERTETE,
iR sl B B SR E K .
SRR BRRSIAEE.
———
ﬁﬁ;fiﬁ HaRE: 2011 £7 A4 B, EEEERHAMSEAS MR HAML REHLH
MOIEAT e RS, HRAEL RTINS ERT, ABEMANEE, BRTL
2 N3 &AL 4\ B K ST ER
RERETH o L o
ﬁﬁ]iﬁa%iﬁ $$5U§ 7/s7}<ﬂ'ﬁ§]§ﬁ&§to
Bt oty TR 2007 41 A 18 H, BN L GE FRARNT RS, Bl RA TR,
3 e KB, RN L AR .
== FHER: BARE.
RAHZEK  BaRK: 2009 £ 12 B30 H, hAMZMKASHEEEELEMRLHMER
4 B EimEEE  150m°, 50m°B2IE, H&% 100m®thE, ARLEHEFICTRNET.
Ehasd SHUERE: BZHHT.
REGRAE BWRKk: 2004 £7 F 25 AEEHEERARRBTE, EREOMERREED
5 WS ATE  THLEMIZREESR.
HEE EHRE: EEERELREL.
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FH A REMEHF FHERDR FHFMSEE

1 5 e P SIEER IR
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3 2 BIERRNIE R SNR R
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3.1 FEEL

(1) BHEFARRBESXERZ BFELRENHET IR

BEAHRRETSAIHNEE. T, BEAR, SR, AB/R. BIA. &
EARFRBIZRE )\ K2, SHE T KEKTR - Z2itSESES, BZBT KK,
AR IR R BSXKERERFZERIFER AL

AT AR DT AL BRI SR IIK R IR L5000 o U SRBIAAAIESHHEDIR |
FRIREFRYEKICH, AMIBIA T KIERAKBEARS, FHRTAEKER, MAR
R . EiESKBESIHZRK. TIEFI TSRS, 8325 RESEHE M.
FRGRIFAER A T H RENERX TS BT S KSH T, INRET KK RRHt
w=rE, BESKAEnEIDK AR,

(2 )AimFRFIFIER KR IRFERL . KIMEIR . TIRSRE, WNARRISMEBAAS .

AHF R BFHRBFRMAEEESE N IAT, SIKER. KMERESSD
RANEEHEE, MAREBEMNE KR RER. KMRERW., TIESRE=5A.
BITHIEE., XEOFIRA DT, BES S EFBIZNEERINMEERR, £
B ENESIIMNBR AR ESITHE . KBRS L EDAE R T RBFRNG
HEFIRIt TKBREZNE, FRBKERZ FMEITEEBNNME, KIMERWAER
T EDBIF ERRRA G REGHRRAAPKE, FRBESKRELIERARNITEEH
BRELA; TESRANSESEEOHRIIARTHHEENTIESRER, S581
TERIERARERIZE BRIFIMERMA .

SEPTTERER, FBFERAIKRIRINBAN 24.21 TTt, BiBEGSIRIKEIR
HNERRL AR TS 3.96 JT /t, AIMFFRFAINILAVKE RSN A ST 28.16 7T /t. FEIR
BBRYE, AIMBRIRANE S REre R M Ra R HZEXS KR IRAISZE o

3.2 BIREZEIX

(1) FRBAHTUAIRLIGELE, NEoERKIBEKERERH IR
IEARA AR BEIIEXN KR RZMAVERNTHE, 5320 HFRSMt KRS
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ERAIKIEMEE . KIRRRISRENFN, FEEEFETRIKRFASRIITN, &
FHIERBRAN TR B KRR 5L RIS AR AR BT T o

MFKRR ‘B BaRaTUmAtX, REEH Zamaimnsg,
FXIUBIRH—L R E MK S/KARIIEK .

(2) FaBatEUNEZELH, NIRRT ESRESKAER ‘€-KR-%" 18
REK

KRBT RKRREEFIE . KSRIAITaITSEERER, BRsIEaaat
AVAIEN K M E MR U R SIS ENVKRFER, FEREEREER. .
PRALIN ESNBEIRERE, FERFHANINE.

HET KRR, BAARA AN BIESKGIERIEER, BEREAXKRE
TSIKIMNES IR AR RIEZNN

(3) ERRaUEIAINERESHE, NIBERENESMEZ A IFIES .

EEBUKFR HESIFRISERHE , IR A BAa R KRR EEE,
sRUABFARRBEIEKER ‘B - -5 - A0, BB S
HIT,

NFEBFANBITRRIEMRAIKRIR. KR, KESURTE, B, KER
RRFZEM, NRHERSE, BEEUISLRTAESHMEFHEENH.

(4) BARHRFAFNBIYIMNBRARENL, (BtamtERE T KRR

BERFERNEREDZFR, BOBEFERFNBEEKER. KRR, KESSID
HIGMNEBRL AN AR R AV ANEE A . FERRFRIMT DAY B e E RS e
RIRGE E, XAmERE WS TR R HAR RGNS .

ERY, BN HESNRRZEFLI, EEABERF KK BShinE,
FLALERIS LR E, RS BAXREEEABRF AN BRESIMERARAITRAR I .
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