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Abstract

A wastewater treatment plant, operating process is physico-chemical/biological
activated sludge attached sand filtration, was selected to evaluate effluent quality and
pollutants removal efficiencies consideration for deriving the technology-based
effluent limitation for petroleum refining industry discharge. The results of influent
and effluent analysis were as follows:

Average effluent quality were 0.076mg/f of copper, 0.084mg/¢ of lead, 0.036mg/¢
of zinc, 0.005mg/¢ of nickel and 0.004mg/¢ of cadmium, and the range of coefficient
of reliability from 0.007 of copper to 1.0 of lead. Also, 95% of reliability, 0.112,
0.15, 0.063, 0.015 and 0.009mg/¢, respectively, were remarkably lower than their
effluent limitations. And to reach 95% reliability of effluent limitation at cleanness
area, designed effluent quality of copper, lead, zinc and cadmium should be 0.268,
0.099, 0.526 and 0.008mg/¢, respectively.
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Table 1. An items and analysis method
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Table 2. Characteristics of Effluent

Jm

HHE HaXM2IANL0 st A=d B 3

BT e A | Ang | ANk | §F | eS| IS 5D
Cu 45 | 0036 | 0083 | 0.001 0.016 0.45 0.367 1.245
Pb 45 | 0090 { 0230 | 0.040 0.038 042 1.552 3.469
Zn 45 | 0255 | 0500 | 0.087 0.115 0.45 0.406 -0.845
Ni 8 0.034 | 0.060 0.022 0.013 0.40 1415 1.056
Cd 45 | 0.007 | 0.040 0.000 0.008 111 2.758 7.678
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Fig. 1. Comparison Standard deviations of heavy metals and others.
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Table 3. A statistical chart of effluent
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Cd 45 10.004{ 0.010 | 0.000 {0.002| 053 0.930 0787 | 01| 0.009 (0041} 4413] 0.011
- 020 off Numerical order (Pb) b
o2 | eff.Numerical order {Cu) -
"“"""""""'"""""""""":l’" 045 |suumessssssnsensascecnunsuasansanncnnnnnegls
g ese000® 3 ®
0% cesete®®® E 010 | *0e®*®
g d % Gasovete
5 ~*° 5 ..od"".
S 004 . ® 005 | on®
o* -_0 Cu woskdlBER oua®00% _w
0.00 * : - - 0.00 - . =
0 5 10 15 2 25 30 35 40 45 o 5 10 15 20 25 30 35 40 45
Numericat order Numerical order
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Table 4. ARAY FA7|&4 A AP A= Hr}
S5 & B3k Haug 9% A F =3t
TE O w) | mee) | COR | Ggr) | COR (ng/ £) COR
Cu 05 0.076 0.1524 0.123 0.2460 0.112 0.2240
Pb 0.2 0.084 0.4207 0.200 1.0000 0.150 0.7500
Zn 1 0.036 0.0364 0.073 0.0730 0.063 0.0630
Cd 0.02 0.004 0.2034 0.010 0.5000 0.009 0.4500
Table 5. Determination of Design effluent quality
W 8 9] (Percentiles)
25 50 75 80 85 90 95 99 100
Cu 0.069 0.078 0.089 0.090 0.096 0.102 0.112 0.123 0.123
Pb 0.052 0.083 0.103 0.109 0.110 0.113 0.150 0.200 0.200
Zn 0.022 0.037 0.048 0.050 0.058 0.060 0.063 0.073 0.073
Ni 0.001 0.002 0.008 0.009 0.009 0.015 0.015 0.015 0.015
Cd 0.003 0.004 0.005 0.006 0.006 0.007 0.009 0.010 0.010
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Table 6. Determination of Normal Percentiles using reliability

A9 (Norel Percentiles)
5 50 (=] 4] o D B D 100
Cu | 02300 | 00300 | 05200 | 05600 | 0800 | 1040 | 14400 | 18300 | 1830
Pb | -08%5 | 0026 | 04872 | 06410 | 06867 | 074% | 163 | 29/44 | 294
Zn | Q778 | 006 | 06667 | 0778 | 1222 | 1333 | 15000 | 2066 | 2056
N | 0800 | 06000 | 06000 | 0800 | 0800 | 20000 | 20000 | 20000 | 20000
Gd | 05000 | 00000 | 05000 | 10000 | 10000 | 15000 | 25000 | 30000 | 30000
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Table 8. Designed effluent quality to achieve 95% Reliability at cleanness area

Cu Pb Zn Cd
CVv 0.5 0.291 0.108 0.571 0.009
Cv 0.8 0.232 0.085 0.455 0.007
WA g/ tolsh 0.5 0.2 1.0 0.02

Table 9. Determination of Designed effluent quality by the Treatment process at

present effluent limitation

Cu Pb Zn Cd
— COR 0.8741 0.8553 0.8696 0.8000
Xd 2.622 0.855 4,348 0.080
CV 0.2 COR 0.7764 0.7471 0.7692 0.6667
Xd 2.329 0.747 3.846 0.067
CV 0.3 COR 0.6983 0.6633 0.6897 0.5714
Xd 2.095 0.663 3.448 0.057
CV 04 COR 0.6345 0.5963 0.6250 0.5000
Xd 1.904 0.596 3.125 0.050
CV 05 COR 0.5814 0.5417 0.5714 0.4444
Xd 1.744 0.542 2.857 0.044
CV 0.6 COR 0.5365 0.4962 0.5263 0.4000
Xd 1.609 0.496 2.632 0.040
cV 0.7 COR 0.4980 0.4577 0.4878 0.3636
Xd 1.494 0.458 2.439 0.036
CV 0.8 COR 0.4647 0.4248 0.4545 0.3333
Xd 1.394 0.425 2.273 0.033
CV 0.9 COR 0.4355 0.3963 0.4255 0.3077
Xd 1.307 0.396 2.128 0.031
CV 1.0 COR 0.4098 0.3714 0.4000 0.2857
Xd 1.230 0.371 2.000 0.029
THEFAZIEG 9 3.0 1.0 5.0 0.1
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Table 10. Determination of Designed effluent quality by the Treatment process at

cleanness area

Cu Pb Zn Cd
oV o1 COR 0.8741 0.8553 0.8696 0.8000
' Xd 0.437 0.171 0.870 0.016
COR 0.7764 0.7471 0.7692 0.6667
CV 0.2
Xd 0.388 0.149 0.769 0.013
COR 0.6983 0.6633 0.6897 0.5714
CV 0.3
Xd 0.349 0.133 0.690 0.011
COR 0.6345 0.5963 0.6250 0.5000
CV 0.4
Xd 0.317 0.119 0.625 0.010
COR 0.5814 0.5417 0.5714 0.4444
CV 0.5 ‘
Xd 0.291 0.108 0.571 0.009
oV 06 COR 0.5365 0.4962 0.5263 0.4000
’ Xd 0.268 0.099 0.526 0.008
COR 0.4980 0.4577 0.4878 0.3636
CV 0.7
Xd 0.249 0.092 0.488 0.007
COR 0.4647 0.4248 0.4545 0.3333
CV 0.8
Xd 0.232 0.085 0.455 0.007
COR 0.4355 0.3963 0.4255 0.3077
CV 0.9
Xd 0.218 0.079 0.426 0.006
oV 10 COR 0.4098 0.3714 0.4000 0.2857
' Xd 0.205 0.074 0.400 0.006
WESFAZEZHAAY) 0.5 0.2 1.0 0.02
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