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Abstract

On the basis of monitoring concentration of petroleum in seawater, sediments and organisms
along Daya Bay in spring of 2018, the distribution and environmental quality were analyzed and
evaluated, as well as compared the petroleum content of seawater and sediments in Daya Bay over
the years, and compared the petroleum content of organisms in various sea areas in China. The
result shows that the petroleum content of seawater is 0.006~0.038 mg/L, the average is 0.015
mg/L, the petroleum content of sediment is 44.1~483 mg/kg, the average is 105mg/kg, the petro-
leum content of organism is < DL~31.7 mg/kg, the average is 8.5 mg/kg. The concentration of pe-
troleum in seawater and sediments shows a downward trend from the northern part to the out-
side in Daya Bay. The petroleum quality of seawater, sediments and organisms roughly conforms
to Grade 1 standard. Through the comparison over the years the petroleum quality situation of
seawater and sediments is good (data collected from1996 to 2018). But the petroleum content of
organisms in Daya Bay is at low to medium level among bays around China.
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ANUEAL SO D) RER AR TR AR GREFERNIINESE 3 #5: FEfMCRE. WF5EH)
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Figure 1. Sampling stations
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Table 1. Marine organisms species
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SR VIR R (GB 18668-2002) [7]H1 55 1 Kbrifk; AWK N S 75 4P bS] Glgred:
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Table 2. Marine environmental protection requirements of Daya Bay functional area
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3. GRMITL
3.1 EFHEFABETERR
3.LL KPR AEETERSR

PSR AT A (I 3), KA il S B SN 0.006~0.038 mg/L, “FIJMEy 0.015 mg/L. KL
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Table 3. The petroleum content of sea water and sediments and Single factor pollution index (PI;)

= 3.08K. TRYAHESERBRTFSRERPH

HEYIN TR
i

P (mg/L) PI; T (mg/kg) PI;
1 0.021 0.41 87.1 0.17
2 0.038 0.77 75.7 0.15
3 0.027 0.54 169.7 0.34
4 0.018 0.35 107.5 0.22
5 0.014 0.28 71.0 0.14
6 0.019 0.38 99.1 0.20
7 0.024 0.49 256.7 0.51
8 0.011 0.23 165.1 0.33
9 0.016 0.33 74.7 0.15
10 0.011 0.23 111.5 0.22
11 0.013 0.25 83.6 0.17
12 0.014 0.28 109.0 0.22
13 0.015 0.29 93.6 0.19
14 0.020 0.39 106.0 0.21
15 0.018 0.35 106.4 0.21
16 0.020 0.40 58.2 0.12
17 0.020 0.40 78.5 0.16
18 0.008 0.16 100.1 0.20
19 0.006 0.12 89.7 0.18
20 0.007 0.14 72.9 0.15
21 0.007 0.14 108.1 0.22
22 0.008 0.16 88.6 0.18
23 0.013 0.26 111.0 0.22
24 0.015 0.30 70.7 0.14
25 0.017 0.34 71.4 0.14
26 0.007 0.14 483.4 0.97
27 0.012 0.24 93.5 0.19
28 0.013 0.26 49.3 0.10
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29 0.013 0.26 82.0 0.16
30 0.015 0.30 50.3 0.10
31 0.014 0.28 157.4 0.31
32 0.015 0.30 72.8 0.15
33 0.013 0.26 44.1 0.09
34 0.010 0.19 62.4 0.12
35 0.008 0.16 53.7 0.11
36 0.011 0.23 67.3 0.13
37 0.015 0.30 147.0 0.29
38 0.015 0.30 131.0 0.26
39 0.017 0.34 55.0 0.11
R/ME 0.006 0.12 44.1 0.09
IZINE 0.038 0.76 483 0.97
FHME 0.015 0.30 105 0.21
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Figure 2. Distribution of Petroleum content in sea water

B 2. Bk AHESENHE

3.1.2. RYHRHEASERR
VIR & B Ly 44.1~483 mg/kg, HMEY 105mg/kg (WA 3), B4 E R 3. kel 43,
TR A it SR S 25 (B ) A a3 5 I K IR AS — B, 492 Y A AL X TR MR IR T P A1

3.1.3. £ aEmESERR

RS BEHE Y < DL~31.7 mg/kg, AN 8.5 mg/kg, AFEFEM A AMEE B
K 4, HREshR RS BN EMTEEAN < DL~14.1 mg/kg, SN 8.7 mg/kg; B4 hAE &N
EHHE <DL~15.2 mg/kg, HMEA 6.3 mg/kg: PAEINAMES ENEMEIEHEN <DL~21.1 mg/kg,
BIMEN 10.8 mg/kg: AAAMAE T BNMEETEES <DL~31.7 mg/kg, ¥IMEN 9.8 mg/kg.
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Figure 3. Distribution of petroleum content in sediments
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Figure 4. Test result of the petroleum content of organisms (unit: mg/kg)

4. EMETHASBRNEREM: myke)
3.2. EFREREEN
3.2.1. gk
TR R s Qe o b, KRR PLEYE RN 0.12~0.76, 41HM 0.30 (W3 3), & (i

HKKIFHRAEY (GB3097-1997) [6]H%5 1. 2 KBEARME; Bk 7 EEIDALIXKIEEAL 2 A1 3 i KA e & &
B =, KOS IR AR KR = A R o 3z 2 A 3 8 T RV B s T IX, % XA T R R K,
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WREA AN, A S EIE . ET Ak, B Sk i LAY Sk A,
TR, A TR D e s i P o B E SRS IR T o PR BT AR P EOR AT HEAOK BTER 3
Febrit, Wb 2 A0 3 A IS S B B s, (R KRR TR et

3.2.2. SRERH

I B VS g, DU S PLAE TG 0.09~0.97, HME N 021 (W5 3), #a CGEVETTRY
Jiif) (GB 18668-2002) [7]H 45 1 Kb, Horb, ubfiz 7 126 MU A8 & B sy, w67 7
BT A /INEE SCIRAR N B2 AR X, % XA AR BOR AR 7 A 900 . AR S PG i e . RE A
JUAN/NBSRS Sk, R sy il A I B i 38 P 28 28 g i Vi 40 O P ¥ B 2 e WA R B A, g9
ISR R BAT I DU 8 1 bk T35 07 26 BT AL KIS REAR I X, i e kR Rk, &
BRI BEIRAE B IRORYT X, RHZ I AT CR AP RN B R IDU™ M IR AR 25 R AP i, R T 13k
BN REIR i, R ZR S, PSR ZR AT IR DRI & 1 2hriE . BOhfr 7 K& 26 1)
DU 2R BRI 1 28 hRutE, E IR s AT R S B AR G R A s I, (B8 — M2,
uhifL 26 MTTRIAINSE & EIA B T 483 mg/kg MImfE, ORI 1 Jobril, M1 ALx 82 7K A il
R EEEARAETERE, & SoX P 2 578 T B FUONA ELRS KR, TR A 2R & R o R e, KAk
BAGBNE, 4320 EER e R ZE .

3.2.3. £k

ARAE AR 2R BB LT (LI 4), BT HEIRM 21.1 mg/kg. KR 31.7 mg/kg HH T (i
FEAYITU ) (GB18421-2001) [8]H 1 AWK T & bRtk , AR AV A M S EHARTTE 1 HKhrifk.
HH 1 SRR EY AR R RSN, A ARSI, BRSO A SR RE 581 10], EAHEIR RS B 2] 1
GG, M UARIEE A 5 G i R [ 1], X PTRE B A MR & B UE s 1m0 A & T /N B £
5, BB R 1 [R5k RS B 0 B A T AR RE JI[10] [11], (HHZ 30 T A28 s 4, X B B
GRS IEF) M, MY B RS R R RIRZ

AR KO — R, AR S EVEEY < DL~14.3 mg/kg, ¥IMEA 5.3 mgkg, 4 FiE
VIR RS B S R ORI > WoshWinsk > HSEEiEER > MK, X—450 5T
[12]. EAS[115 NIRRT .

S MR HEVE A A B R T 15 Y SRR B SEN AR UE[12] [14], PL< 0.2 NIEWISHALE, 02<PL<0.6 N
BREESYFREE, 0.6 <PL< 1.0 NHEEEFERE, PL>1.0 NE TS EFEE . A0 FREE R RA ISR
715 A8 WL 4, BRZHAEYA MBS EAEE | i, (Hi5 5 K2 4R E IR 2d
FEFG G RITa R A s o, Ab IR T GV AR A SR 40%, AbER TS YVE T & 15%, Abrb TS
PG 5 30%, AbHE VS G & 15%, AR A0 WK 5.

Table 4. Single factor pollution index of petroleum in organisms (PI;)

= 4. £ BRTEER(P

e G HLR 5 QAR B
FET 1 8t 0.33
SR A 0.94
LIRZILY TS S VN[N <DL
JTIBCHORUR 0.81
B F] SR 0.81
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Figure 5. The frequency of single factor pollution index of petroleum in organisms
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3.3. it

3.3.1. KEEBERKAHMESERELE

ABEFNER 7RI 2005 & 2018 LRI /K AR 2= EdE, MMgHTiHEXT . Bk b
BT 5), 2005 F 2018 AE[A], KIS KA 28 & 5o BIE A DU i 38 i, EATJE 1 20Khx
#E; 2012 4EF) 2015 FAE, WA M EVUEMFEERER, BRE 2014 4, LROFEMITEE 1
FIKIE .
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Table 5. Analysis of petroleum content in sea water and sediments from Daya Bay in different years

=5 KIEEBHEREK. TRV AHELXSESN

K PR
AR ES
WE(mg/L) ¥MEmg/L)  PLiE PLIME  JiE(mgkg) HMEH(mgke) PLG PLYIE

1996~1997 P42 - - - - 68.2~107.2 - 0.14~0.21 - [15]

2005%. B  <DL~0.049 . <DL~0.98 - - - - - [16]

2006 %. B  <DL~0.118 . <DL~2.36 - - - - - [16]
2007 %, B 0.011~0.067 - 0.22~1.34 31&%)3 0 2033 % 0'?;:%) o (;1% [16] [17]

2008 %, H  0.017~0.108 - 0.34~2.16 - - - - - [16]

2012 & 0.048~0.089 0.065  0.952~1.774 1297 - - 0.074~0.427 0.206 [18]

2013 § 0.044~0.083 0.059 0.88~1.66  1.18 - - - - [19]

2014 [U%  0.017~0.019 - 0.35~0.39 - - - - - [20]

2015 PU%  0.005~0.268 0.067 0.1~536 134 7~559 183.4 0.014~1.12 0.367 [21]
2018 % 0.006~0.038 0.015 0.12~076 030  44.1~483 105 0.09~0.97 0.21 KT

3.3.2. RKEZ S ARMAHESERFLE

KB WIS A S BRI 2, FA 1996~1997 4. 2007 4F. 2012 4, 2015
SEFN 2018 SEANAMEER, VI A M B LA TR IRE, 8 1 TR bRk

B SAF IR, IR KW KA E S B, XA sesk, T AMIE
FEASHERY BRI S, BUMRHE PR B R TAE 1 EERI IR, 8045 KIS K A A i 295 Je A ol
BB TR A R o B R AR ba i e, X5EKMERAES ZR, ERX—
ZRMER, —&rREH KR R AR B K, ORI KAFAE I BT ORL, X KAk A il
FKE g EAR R EERE MR iR AR T K BRSO A T R B A E
PSR N N[ 21]

333, £YKARELSESHMAMXELER

A T I A AT S BB S S R A i R B, SRR A i R
BEAT R ELIP T (L 6), KILIBHER S A A S5 & s T3, 1 F e AR s i il 2K AR T
WM, AR BRSSO PR TR BRI [ B LB, AEAREE LS % . AT
Wy RAEEEFERTT R T — R51 D1 L RSB R AR, (ERNEVE ) AL Yk B A7) 52 204 47l
—EREE MR, FERBUG TS VR R, A e ] S e TR, SRRgE
W A S

Table 6. Analysis of petroleum content in organisms from different seas (unit: mg/kg)

6. TRIBHEMFEABEZEIN(ENM: myke)

a2k LIS RIEEN) ) ]
X EREE Hli ks
FIEA B 6 B Fien B
IBE A3 2018 % <DL~31.7 9.8 <DL~15.2 73 <DL~21.1 10.8 ENGE
ALV AT g3 - <0.2~6.62 2.94 <0.2-8.19 453 4.14-23.05 1216 [5]
WHLIR 1998 # <1~8.26 2.17 <1~11.1 3.79 <1~159 202 [22]
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RT3 2016 - 251 - 8.27 - 8.6 [12]
LTI RIE 2013 & 2.76~17.82 9.56 3.15~2570 1122 5.08~41.81  16.59 [n
WL AR B R 2007 4 2.24~30.31 11.59  2.72~49.07 1847  4.19~3649  19.83 [23]
IR 2006 & - - - - 1.28~37.6  10.78 [24]
fizkz 41530 2005~2007 - 2.36 - 3.87 - 13.77 [25]
BRI E KR 1989 5 1.47~19.2 5.55 - 5.07 - 5.51 [26]

¥ - 5.81 - 7.82 - 13.14 -
“TONRE BN .
4. 4ig

AT T3 R RS A SR R DL R A M, 75 H PR 4hik:

RWFERIRAR S TRV M BTG 1 Fhnit, MRS BRATT & 1 FebpiE; 5k
A XK S U A I S Bl s, R BE AR I AL B A AL X ) SN R AR Z3 AR L A=A )
AR E R R NS > Woeshirdt > Rz > mk.

T o O IV YA 3 I A 2 R D LR, 2018 ARARZE LW/ . TR (1 e 28 o AR %)
RAF; T 5 R S i g A MR A 28 S R A b, RS I A i i 2 KA B Ak T

K.
HEHE£UH

RPN T ¥ 9 5 v B YR P IR T B 0 H (F2017-01-2) 6
SE K
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