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Ecological Environment Quality Assessment on Petrochemical Sewage Discharge Waters of Daya Bay in

Winter
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510300, China; 2.College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China )

Abstract : Daya bay, a typical subtropical marine genetic resource pool in the South China Sea, is one of the most important inshore fisheries
areas in Guangdong province. However, the marine environments has been threatened and effected by rapid developments of the petrochemi—
cal industry in recent years. In current study, the ecological environment quality has been assessed. Based on the ecological and environmen—
tal investigation in January 2012, the states of ecological environment quality of the Daya Bay petrochemical sewage discharge waters was
assessed with four factors, including sea water quality, nutrient structure and level, sediment quality, primary productivity and food organism
level. The comprehensive index method was used for integrated assessment, as well. The results show that most of the water quality factors,
including dissolved oxygen, biochemical oxygen demand, chemical oxygen demand, sulfide, phosphorus, dissolved inorganic nitrogen and
heavy metals of Cu, Pb and Cd, were all conforming to Grade II of the National Sea Water Quality Standard of China. However, some factors,
including petroleum hydrocarbon of 66.7% sites, pH of 91.7% sites, and Zn of several sites, exceed the Grade II of the National Standard
with the average value of water quality comprehensive index at 1.215. The status of above factors consequently reached a low—level pollution
without any pollution caused by organic pollutants. What makes unoptimistic is the concentration of nutrients in sea water is relatively high.

Fortunately, the quality of sediment is very good and conforming to the Grade I of National Marine Sediment Quality Standard, with the com—
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prehensive pollution index at 0.478. Furthermore, the status of primary productivity reached the level of medium because of the high abun-

dance of phytoplankton, zooplankton and benthic. According to the references and data of this study, the investigated petrochemical sewage

discharge waters of Daya Bay was slight polluted by total petroleum hydrocarbons (TPHs ), with the ecological environment comprehensive

quality index of 1.129.

Keywords: petrochemical sewage discharge; marine ecological environment; environment assessment; Daya Bay
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Figure 1 Ecological environment survey stations of the Daya Bay petrochemical sewage waters
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Table 3 Grade for level of primary productivity and food organism!'*!”
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Table 4 Single parameter standard index and comprehensive pollution index of water quality

R TR E

DY ITA S; wQI
pH DO BODs  CODy, filiZ% #ifk# POT-P  DIN Zn Cu Pb Cd
S1 0971 0957 0398 0273 1357 0272 0124 0453 0246 0238 0219 0022 0461 1014
S2 1743 0956 0328  0.197 1736 0275 0464 0468 0227 0048 0218  0.124 0565  1.296
S3 1.876 0959 0189 0305 1013 0269 0355 0632 0177 0032 0091 0067 0497 1373
S4 1700 0956 0288 0201 0970 0272 0428 0627 0287 0056 0.099 0.134 0501 1253
S5 1371 0955 0345 0143 1718 0295 0319 0522 0178 0082 0320 0026 0523 1270
S6 1.862 0955 0327 0176 1.698 0282 058 0541 0162 0057 0139 0135 0577 1378
S7 1361 0960 0465 0276 1774 0283 0367 0545 0274 0065 0082 0095 0546 1313
S8 1200 0954 0440 0175 0952 0299 0428 0346  0.134 0078  0.161 0039 0434 0902
S9 1529 0953 0291 0211 0973 0300 0531 0619 0405 0124  0.185 0.024 0512  1.140
S10 1788 0961 0171 0161 1073 0304 0671 0882 1310 0219 0262 0066 0.656  1.347
St1 1.671 0946 0225 0235 0965 0280 0221 0622 0869 0274 0122 0.090 0543 1243
S12 1.400 0957 0360 0209 1334 0276 0160 0463 0744 0218 0116 0.102 0528  1.058
EHy 1539 0956 0319 0214 1297 0284 0388 0560 0418  0.124 0168 0077 0529 1215
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Table 5 Assessment of organic pollution and nutritional status
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S10 -0.160 1 PR 20.09 1718 5 EHES
SIt -1.591 1 LR 62.27 0581 3 thigyg
s12 -1217 1 R 6393 0280 2 @ #UHF%
SR 0938 1 R 3863  0.831 4 rhEEE

0.010~0.467 , 31tk 0.184(5E 7) , AWK R1 9%,
J& T s Ay KPR i, Hrp A
58.3% [l 3 (S1.S3 84,85 .96 .88 .S12) A= 4y i K
J 1K, RS A AR s A 25% 0I5
(S2.S7 S1DHEW IRV HN 2 2, 8 T YK F
P AT 16.7%M5G (S9.S10) AWK -4 3
X, JE TR R KT

A T SR AR ) AR W) R L 16.50~1 143.90
g m”, BI{E R 208.70 g-m; K5 BIE F D 0.017~
0.713, H{H K 0.357(F 7), AWK EN 2 9, 8 T
e AR KO TR, 5 R A Ve R A R TR A B 4
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Table 6 Single parameter standard index and comprehensive pollution index of sed—environment

FLPR BRI L

e Wik AR s Cu Pb % Cr 7n K vel
S1 0.002 0.547 0.074 0.086 0.167 0.150 0.180 0.172 0.405
S2 0.212 0.992 0.278 0.207 0.292 0.253 0.280 0.359 0.746
S3 0.002 0.506 0.219 0.143 0.175 0.134 0.190 0.196 0.384
S4 0.046 0.602 0.180 0.107 0.158 0.159 0.187 0.206 0.450
S9 0.003 0.521 0.083 0.086 0.167 0.056 0.242 0.165 0.387
S10 0.098 0.720 0.257 0.129 0.158 0.125 0.312 0.257 0.541
S11 0.030 0.347 0.129 0.107 0.163 0.066 0.292 0.162 0.271
S12 0.803 0.628 0.427 0.200 0.275 0.278 0.327 0.420 0.641

S 0.150 0.608 0.206 0.133 0.194 0.153 0.251 0.242 0.478
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Table 7 Assessment of primary productivity and level of food organism

i H SR LS LSIRCE
WIS /megCom - d 55.68~852.81(391.58) 6~1(4) 0.083~1.067(0.643)
IR/ 10" ind - m™ 308.10~11 179.09(3 713.30) 1(1) 0.004~0.130(0.024)

P img
T

66.66~2 066.67(564.57)
16.50~1 143.90(208.70)

3~1(1)
4~1(1)

0.010~0.467(0.184)
0.017~0.713(0.357)

R 8 E£HER R TPHs E(x10°)
Table 8 Content of total TPHs in organism(x10°)

S3 S11
N BIE

Kt (il ROt sk Alhf Kb

M TPHs 8.00 520 12.90 820  7.60 820 835

FRAERE B 040 0.26 0.65 0.41 038 041 042
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Table 9 Historical change situation of ecological environment quality of the survey waters
i g 2006 4 2007 4F 2011 4F 2012 4F
pH 8.10 8.16 7.45 7.53
DO/mg-L" 7.50 7.53 7.94 10.50
CODy/mg-L" 0.339 1.110 0.610 0.641
BODy/mg-L" — 1.211 0.880 0.956
PO —P/mg- 1" 0.004 0.020 0.015 0.012
DIN/mg-L" 0.052 0.090 0.181 0.168
A/ mg- L 0.058 — 0.062 0.065
Zn/mg-L" 0.010 — 0.009 4 0.021
Cu/mg-1" 0.002 — 0.001 0.001
Pb/mg-1" 0.001 4 — 0.000 4 0.000 8
Cd/mg-L" 0.000 04 — 0.000 20 0.000 39
ORI/ (x107) — 90.68 104.6 106.93
DU PR/ (x107) — 1.18 1.27 1.39
WA 1/ (mg Com?-d™) 451.53 202.96 236.62 391.58
TRIEHEI A 5/ (x10* ind »m™) 437.94 753.50 1222.36 3713.30
PRI A T R g - 165.93 321.34 208.29 564.57
JEALE A it g - 16.10 21.70 14.83 208.70
LRa DR 0.798 0.818 1.073 1.129
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Figure 2 The trends of TPHs residues in fish
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