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ABSTRACT
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>13#-#.?$*+$2"#$/&%#$10$%&'()*+,$&$413$10$'&2#.*&)$@&$1+#69*'#+%*1+&)$)12A$
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INTRODUCTION
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O&+91'$%2.&2*<#9$%&'()*+,$*+$2"#$PI$1.$QI$/&%#$/&+$&)%1$:#$5+9#.2&C#+$&+9?$&(&.2$0.1'$
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DEVELOPMENT

!"#$ %&'()*+,$ (#.*19$ *%$ 9*-*9#9$ *+21$ %2.&2&$ 10$ #E2#+2 l $ &+9$ 2"#$ 212&)$ %&'()*+,$ (#.*19$ *%$
+1.'&)*%#9$21$5+*28=$D$%&'()#$*+/.#'#+2$*%$2&C#+$*+%2&+2&+#15%)8$1-#.$&+$*+2#.-&)$v. n %5/"$
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95.&2*1+$u$&+9$m$%5/"$%)5,%$1//5.$.&+91')8$*+$2"#$212&)$%&'()*+,$*+2#.-&)X$2"#$%)5,%$'&8$
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-&.*&2*1+$/&+$:#$%5(#.*'(1%#9$1+$2"#$.#%5)2%$(.#%#+2#9$"#.#*+=$!"*%$&+&)8%*%$%##C%$21$9#-#)1($
2"#$%*'()#%2$/&%#$21$(.1-*9#$&$<.%2$'#&+%$10$#E()1.*+,$%&'()*+,$-&.*&+/#=$N2$*%$%5:%2&+2*&))8$
'1.#$9*Z/5)2$21$-&.8$2"#$%*[#$10$2"#$%)5,%X$%5/"$&$/&%#$*%$:#%2$9#&)2$3*2"$:8$%*'5)&2*1+=

F*-#+$2"#%#$.5)#%$01.$2"#$)1/&2*1+$10$%&'()#%$&+9$%)5,%?$*2$*%$+#/#%%&.8$21$<+9$2"#$#E(#/2#9$
-&)5#$10$2"#$%&'()#$/1+/#+2.&2*1+$&+9$2"#$%&'()*+,$-&.*&+/#=
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Figure 1  Illustration of disposition of samples and slugs of contaminated material
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STUDY BY SIMULATION
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Table 1  Simulation results for sampling with discrete slugs of contaminant (10 000 simulation)

Case 1 2 3 4 5 6 7 8

V)5,%$@mA ST ST ST ST ST ST ST ST

N+/.#'#+2%$@nA PTT STT PTT STT PTT PTT PTT PTT

V)5,$%*[#$@uA T=TTTP T=TTTP T=TTTP T=TTTP T=TTTb T=TTbT T=TTQT T=TTP

N+/.#'#+2$%*[#$@vA T=TTTb T=TTTb T=TTTP T=TTTP T=TTTP T=TTTP T=TTTP T=TTTP

V&'()#$0.&/2*1+$hci b=T PT=T P=T S=T P=T P=T P=T P=T

V)5,$/1+/$@((:A PTTT PTTT PTTT PTTT STT ST QQ PTT

D-#.&,#$/1+/$@((:A S S S S S S S S

D-$/1+/$@%*'5)&2*1+A S=TP P=ej S=Tk P=ee P=ed P=eP P=ef P=ek

OVI$2"#1.8 T=efT T=dfb P=jPS P=SkP T=efT T=SSS T=QQe T=dbj

OVI$%*'5)&2*1+ T=eQe T=dbk P=kkT P=SjQ T=eQd T=SSQ T=QQb T=ddS
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Figure 2  Histogram of sample concentrations and cumulative distribution from simulation, Case 1

     

Figure 3  Histogram of sample concentrations and cumulative distribution from simulation, Case 2

     

Figure 4  Histogram of sample concentrations and cumulative distribution from simulation, Case 3



Figure 5  Histogram of sample concentrations and cumulative distribution from simulation, Case 4

     

Figure 6  Histogram of sample concentrations and cumulative distribution from simulation, Case 5

     

Figure 7  Histogram of sample concentrations and cumulative distribution from simulation, Case 6
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Figure 8  Histogram of sample concentrations and cumulative distribution from simulation, Case 7

     

Figure 9  Histogram of sample concentrations and cumulative distribution from simulation, Case 8
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Figure 10  Histogram of sample concentrations and cumulative distribution from simulation, design study
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Figure 11  Random slugs for one realisation of the design example
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Figure 12  Concentration as a function of time for 22 tonne slugs (portion of data set)
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APPENDIX A – THE VARIANCE OF THE SAMPLE CONCENTRATION
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