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ENVIRONMENTAL RISK QUANTIFICATION 

raft. for discussi©n 
CONFIDENTIAL 
--- earch for IVS 



RISK  I  itC,CE A 	iiiSK  TO:  ENVIRONMENT 

SAMPLE NUMBER:  1S 
RISK TO ENVIRONMENT 

RISK OF DAM WATER AS IS RISK OF DILUTED DAM WATER IN RIVER RISK OF DAM WATER FOR GROUNDWATER 

TOTAL ANALYSIS 4  PROBIT MODEL '1)irITED '1,11-31TEE 4  PROBIT MODEL CURRENT VOLUivi 4  PROBIT MODEL TOTAL VOLUME 4  PROBIT MODEL 
Lab Conc. 

ppm 

2  EEC 

ppb 

3 Risk 
R I 

Risk Quan-
tification  % 

3 	. Risk EEL, 

ppb 

3  Risk 
R  I 

Risk Quan-
tification  % 

3 R isk 
R I 	 . 

2 
 EEC 

ppb 

3 	. 

Risk Risk Quan-
tification  % 

3 Risk 
R 

2 EEC 

ppb 

3 	• 
RISk 

R 
Risk  Quan-
tification  % 

3 Risk 
R I 

0.000 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 
0.000 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 
0.000 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 
0.000 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 
0.000 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 
0.000 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 
0.000 0.00 0.0E-F00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 

TO:  ENVIRONMENT 

0.000 0.00 0.0E+ 00 0.00 0.0E+00 0.00 0.0E+ 00 0.00 0.0E+00 
0.004 4.0 0.0E+00 0.13 0.0E+00 2.09 0.0E+00 5.12 0.0E+00 
0.000 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 
0.000 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 
0.000 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 
0.000 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 
0.000 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 

ORGANIC 

COMPOUNDS 

PAW & VOCs  

Butylbenzylphthalate 
bis(2-ethylhexyl)phthalate 
Di -n-butylphthalate 
Phenol 
2-Methylphenol 
4-Methyiphenol 
2,4-Dimethylphenol 

RISK  I 

SAMPLE NUMBER: 1 
Butylbenzylphthalate 
bis12-ethylhexylMhthalate 
Di-n-butylphthalate 
Phenol 
2-Methylphenol 
4-Methylphenol 
2,4-Dimethylphenol 

Table 153 

EVAPORATION DAM 4: ENVIRONMENTAL RISK QUANTIFICATION •  DAM WATER  • SAMPLE NO's & 1 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 
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Table 154 

EVAPORATION DAM 4:  ENVIRONMENTAL RISK QUANTIFICATION • 	 -  • SAMPLE NO's 2S & 2 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER:  2S 
Acc. 

ORGANIC 	 - 	Risk 
COMPOUNDS 	Value 
PAH' & VOC' 	(MR) 

ph 

13IS:( 10 ENV1110NMENT 
RISK OF DAM WATER AS IS RISK OF DILUTED DAM WATER IN RIVER RISK OF DAM WATER FOR GROUNDWATER 

TOTAL ANALYSIS 4  PROBIT MODEL IA Ulla WA f ER 4  PROW MODEL i✓ uirRef`s -:VtILIME 4  PROBIT MODEL TOTAL VOLUME 4  PROBIT MODEL 

Lab Conc. 
ppm 

2  EEC 
ppk 

3  Risk 
R  I 

Risk Quan- 
tification  % 

3  Risk 
R  I 

2  EEC 
ppb 

3  Risk 
R  I  _r 

Risk Quan• 
tification  % 

3  Risk 
R  I 

2  EEC 
pph 

3  Risk 
R  I 

Risk 0.uan• 
tification  % 

3  Risk 
R  I  M, 

2  EEC 
ppb 

3  Risk 
R  I 

Risk Quan- 
tification  % 

3  Risk 
R  I 

Butylbenzylphthalate 	PO 	0.007 7.00 0.0E +00 0.23 0.0E+00 3.66 0.0E + 00 8.96 0.0E + 00 
bisI2-ethylhexyl)phthalate 	14400 	0.000 0.00 0.0E +00 0.00 0.0E+00 0.00 0.0E + 00 0.00 0.0E + 00 
Di•n•butylphthalate 	 .  200 	0.000 0.00 0.0E +00 0.00 0.0E+00 0.00 0.0E+ 00 0.00 0.0E + 00 
Phenol  	2000 	0.000 0.00 0.0E +00 0.00 0.0E +00 0.00 0.0E+00 0.00 0.0E+ 00 
2•Methylphenol 	1460::' 	0.000 0.00 0.0E -1-00 0.00 0.0E +00 0.00 0.0E +00 0.00 0.0E +00 
4•Methylphenol 	1470 	0.000 0.00 0.0E+ 00 0.00 0.0E + 00 0.00 0.0E+00 0.00 0.0E+00 
2,4-Dimethylphenol 	_  1 2  .0 	0.000 0.00 0.0E + 00 0.00 0.0E +00 0.00 0.0E + 00 0.00 0.0E + 00 

RISK  f 	 TO:  ENVIRONMEN1 _ 

SAMPLE NUMBER: 2 
Butylbenzylphthalate - 	7  ' ' 0.005 6.0 0.0E+ 00 0.20 0.0E+ 00 3.14 0.0E+00 7.68 0.0E +00 
bisI2-ethylhexyl)phthalate ' 0.002 2.0 0.0E+00 0.067 0.0E+00 1.05 0.0E+00 2.56 0.0E+00 
Di-n•butylphthalate 0.000 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E +00 0.00 0.0E+00 
Phenol 0.000 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E +00 
2•Methylphenol 0.000 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E +00 
4-Methylphenol 0.000 0.00 0.0E -F 00 0.00 0.0E-1- 00 0.00 0.0E + 00 0.00 0.0E + 00 
2,4•Dimethylphenol 0.000 0.00 0.0E+ 00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E + 00 

RISK  I  :•.;,,i., 	i 	. 	I.:: i;N%  TO:  ENVIRONMENT 
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(C?4 FIDENTIAL. 

E2search for /VS 



Table 155 

L=VAPORiCii 	A 	ENVIRONMENTAL RISK QUANTIFICATION •  DAM WATEP  • SAMPLE NO's 3  •  & 3 
EISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 3S 

ORGANIC 

COMPOUNDS 

PAW & VW 

is RISK TO EV/RO liENT 
RISK OF DAM WATER AS IS RISK OF DILUTED DAM WATER IN RIVER RISK OF DAM WATER FOR GROUNDWATER 

TOTAL ANALYSIS 4  PROBIT MODEL DILUTED '1,JA r EP 4  PROBIT MODEL CURRLk'T 	,!-LIJ '.ici. 4  PROBIT MODEL TOTAL VOLUME 4 PROBIT MODEL 

1  Lab Conc. 

PPM 
2  EEC 
ppb 

3  Risk 
0  1 

Risk Quan- 
tification  % 

3  Risk 
R  I 

2  EEC 
pph 

3  Risk 
R  I 

Risk Quan- 
tification  % 

3 Risk 
Fi  I  qii 

2  EEC 
ppl3 

3  Risk 
R  I 

Risk Quan- 
tification  % 

3  Risk 
R  i 

2  EEC 
ppb 

3  Risk 
il  I 

Risk Quan- 
tification  % 

3  Risk 
R  I 

Butylbenzylphthalate 0.000 0.00 0.0E + 00 0.00 0.0E +00 0.00 0.0E +00 0.00 0.0E +00 
bis12 -ethylhexylIphthalate 0.004 4.0 0.0E + 00 0.133 0.0E+00 2.09 0.0E +00 5.12 0.0E +00 
Di -n -butylphthalate 0.000 0.00 0.0E + 00 0.00 0.0E +00 0.00 0.0E+00 0.00 0.0E + 00 
Phenol 0.000 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E+00 0.00 0.0E +00 
2-Methylphenol 0.000 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E + 00 
4-Methylphenol 0.000 0.00 0.0E+ 00 0.00 0.0E + 00 0.00 0.0E+ 00 0.00 0.0E+ 00 
2,4-Dimethylphenol 0.000 0.00 0.0E+00 0.00 0.0E4- 00 0.00 0.0E+00 0.00 0.0E+ 00 

-il 	 "  I 	 TO:  ENVIRONMENT 

SAMPLE NUMBER: 3 
Butylbenzylphthalate 0.000 0.00 0.0E+ 00 0.00 0.0E+ 00 0.00 0.0E + 00 0.00 0.0E + 00 
bis12 -ethylhexylIphthalate UM 3.0 0.0E + 00 0.10 0.0E+ 00 1.57 0.0E+ 00 3.84 0.0E -F 00 
Di-n -butylphthalate 0.000 0.00 0.0E + 00 0.00 0.0E +00 0.00 0.0E + 00 0.00 0.0E + 00 
Phenol 0.000 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E + 00 
2-Methylphenol 0.000 0.00 0.0E + 00 0.00 0.0E+ 00 0.00 0.0E +00 0.00 0.0E + 00 
4-Methylphenol 0.000 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E -1- 00 0.00 0.0E + 00 
2,4-Dimethylphenol 0.000 0.00 . 	,, 0.0E - 1- 00 0.00 0.0E + 00 0.00 0.0E -F 00 0.00 0.0E + 00 

2181(  I 	 '  TO:  ENVIRONMENT ,,4- 
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Table 156 

EVAPORATION DAM 4: ENVIRONMENTAL RISK QUANTIFICATION •  DAM  WATER • SAMPLE NO's 4 & 4 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 4S 

ORGANIC 

COMPOUNDS 

PAH' & VOC I  

Acc. 

Risk 
Value 

:MIR  _,_ 

RISK TO ENVIRONMENT 
RISK OF DAM WATER AS IS RISK OF DILUTED DAM WATER IN RIVER RISK OF DAM WATER FOR GROUNDWATER 

TOTAL ANALYSIS 4  PROBIT MODEL DILUTED WAT ER 4  PROBIT MODEL CURRENT VOLUMt. 4  PROBIT MODEL TOTAL VOLUME 4  PROBIT MODEL 

I  Lab Conc. 

PPm 

2  EEC 
ppb 

3  Risk 
R  I 	,.. 

Risk Quail- 
tification% 

3  Risk 
R  I 	 . 

2  EEC 
ppb 

3  Risk 
R  / 

Risk Oman- 
tifimtion% 

3  Risk 
R  1 	i 

2  EEC 
ppb 

3  Risk 
R  I 	.,. 

Risk allan. 
tification% 

3  Risk 
R  1 

2  EEC 
ppb 

3  Risk 
R  1 

Risk Chian- 
titication% 

3  Risk 
R  I  , 

Butylbenzylphthalate 0.000 0.00 0.0E +00 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E +00 
bis(2-ethylhexyl)phthalate 0.003 3.00 0.0E+00 0.10 0.0E + 00 1.57 0.0E + 00 3.84 0.0E+00 
Di-n-butylphthalate 0.000 0.00 0.0E+00 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E +00 
Phenol 0.000 0.00 0.0E -1-00 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E + 00 
2-Methylphenol 0.000 0.00 0.0E +00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E + 00 
4-Methylphenol 0.000 0.00 0.0E +00 0.00 0.0E+00 0.00 0.0E+00 0.00 . 0.0E +00 
2,4-Dimethylphenol 0.000 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E +00 0.00 0.0E+ 00 

.!.:.;  I 	 , ,  TO:  ENVIRONMENT 

SAMPLE NUMBER: 4 
Butylbenzylphthalate U.000 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E +00 
bisI2-ethylhexyl)phthalate 0.000 0.00 0.0E +00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+ 00 
Di.n-butylphthalate 0.000 0.00 0.0E + 00 0.00 0.0E +00 0.00 0.0E+00 0.00 0.0E +00 
Phenol 0.000 0.00 0.0E+00 0.00 0.0E + 00 0.00 0.0E+00 0.00 0.0E+00 
2-Methylphenol 0.000 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E+ 00 0.00 0.0E +00 
4-Methylphenol 0.000 0.00 0.0E +00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 
2,4-Dimethylphenol 0.000 0.00 0.0E +00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 

,T- ' '':,  I 	 -  TO:  ENVIRONMEN I 

n 	s 
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Table 157 

EVAPORATION DAM 4:  ENVIRONMENTAL RISK QUANTIFICATION • 	• SAMPLE NO's 5S & 5  d 

[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 5S 

ORGANIC 

' 	COMPOUNDS '. 
PAW& VOC 

, 
I: 

5  RISK TO ENVIRONMENT 
RISK OF DAM WATER AS IS RISK OF DILUTED DAM WATER IN RIVER RISK OF DAM WATER FOR GROUNDWATER 

TOTAL ANALYSIS 4  PROBIT MODEL DILUTED WATER 4  PROBIT MODEL CURRENT VOLUME 4  P''I'F''' r , : n " i OTAL VOLUME 4  PROW MODEL 
i Lab Conc. 

ppm 
2  EEC 
ppb 

3  Risk 
R  I 

Risk Quan- 
tification% 

3  Risk 
R  I 

2  EEC 
ppb 

3  Risk 
R  I 

Risk Quan- 
tification% 

Risk 
R  I  - i. 

2  EEC 

ppb 
3  Risk 
F: 1 

Hist 	r.:,s;,,, 

tification% 
3  

R  ; 
2  EEC 
pph 

3  Risk 
R  I 

Risk Chan- 
tificaticn% 

3 Risk 
R  1 	.' 

Butylbenzylphthalate OM06 6.0 0.0E+00 0.20 0.0E+00 3.14 0.0E+00 , 7.68 0.0E +00 
bis(2-ethylhexyl)phthalate 6.0 0.0E +00 0.20 0.0E+00 3.14 0.0E+00 7.68 0.0E+00 

. 	Di•n-butylphthalate 0.00 0.0E+00 0.00 0.0E + 00 0.00 0.0E+ 00 0.00 0.0E + 00 
Phenol ..,...,,,d 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E+ 00 0.00 0.0E + 00 
2-Methylphenol 0.000 0.00 0.0E + 00 0.00 0.0E + 00 ' 0.00 0.0E+ 00 0.00 0.0E+ 00 
4-Methylphenol 0.000 0.00 0.0E+ 00 0.00 0.0E + 00 ., 0.00 0.0E+ 00 0.00 0.0E + 00 
2A-Dimethylphenol - 0.000 0.00 0.0E +00 0.00 0.0E + 00 .... 0.00 0.0E+ 00 0.00 0.0E+00 

TO:  ENVIRONMENT'  

SAMPLE NUMBER: 5 
Butylbenzylphthalate 0.007 7.0 0.0E+00 0.233 : 0.0E+00 . 3.66 0.0E+00 , ;; 8.96 :,. 0.0E+00 
bis(2-ethylhexyl)phthalate 0.006 6.0 0.0E + 00 0.200 0.0E +00 ,. 3.14 0.0E+ 00 7.68 0.0E+ 00 
Di-n-butylphthalate 0.000 0.00 0.0E+ 00 0.00 0.0E +00 ' 0.00 , 0.0E+ 00 0.00 0.0E+ 00 
Phenol 0.000 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 
2-Methylphenol 0.000 0.00 0.0E+ 00 0.00 0.0E + 00 0.00 0.0E+00 0.00 -. 0.0E + 00 
4-Methylphenol 0.000 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E + 00 0.00 0.0E +00 
2,4-Dimethylphenol I 0.000 0.00 0.0E+00 0.00 0.0E+00 ' 0.00 0.0E + 00 0.00 0.0E +00 

:  TO:  ERIVIRONMENT ' 

uraft  for  r,Iscussion 
NI!AL 
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Table 158 

EVAPORATION DAM 4:  ENVIRONMENTAL RISK QUANTIFICATION • 	 • SAMPLE NO's 6 & 6 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 6S 

ORGANIC 

COMPOUNDS 

PAH' & VOC s  

Acc. 
Risk 

Value 

RISK TO ENVIRONMENT 
RISK OF DAM WATER AS IS RISK OF DILUTED DAM WATER IN RIVER RISK OF DAM WATER FOR GROUNDWATER 

TOTAL ANALYSIS 4 PROBIT MODEL t)i LOTH 'A.I'm ; 	, 4  PROBIT MODEL CURRENT V 	i 	- 4  PROBIT MODEL TOTAL VOLUME 4  PROBIT MODEL 

(MR) 
,.,  ,pplt  , ,, 

i Lab Conc. 
ppm 

2  EEC 
pph 

3  Risk 
R1 

Risk Goan- 
tificafion% 

3  Risk 
R  I 

2  EEC 
ppb 

3  Risk 
R  I 

Risk Oman- 
tification% 

3  Risk 
• R  I  ,;i--,  

2  EEC 
ppb 

3  Risk 
R  I 

Risk Quan- 
tification% 

3  Risk 
R  1 

2  EEC 
ppb 

3  Risk 
R  I 

Risk Clean- 
tification% 

3  Risk 
R  1 

Butylbenzylphthalate 0.008 8.0 0.0E +00 0.267 0.0E +00 4.18 0.0E + 00 10.2 0.0E + 00 
bis(2-ethylhexyl)phthalate 0.008 8.0 0.0E +00 0.267 0.0E + 00 4.18 0.0E+ 00 10.2 0.0E+00 
Di -n -butylphthalate 0.000 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E + 00 
Phenol 0.000 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E + 00 
2-Methylphenol 0.000 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E + 00 
4-Methylphenol 0.000 0.00 0.0E +00 0.00 0.0E+00 0.00 0.0E +00 0.00 0.0E+00 
2A-Dimethylphenol 0.000 0.00 0.0E+ 00 0.00 0.0E+ 00 0.00 0.0E+ 00 0.00 0.0E+ 00 

8ISK  ( 	 TO:  ENVIRONMENT 

SAMPLE NUMBER: 6 
Butylbenzylphthalate 0.000 0.0 0.0E+ 00 0.00 0.0E+00 0.00 0.0E+ 00 0.00 0.0E+00 
bis(2 -ethylhexyl)phthalate 0.003 3.0 0.0E + 00 0.10 0.0E+00 1.57 0.0E+ 00 3.84 0.0E+ 00 
Di-n -butylphthalate 0.000 0.00 0.0E +00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E +00 
Phenol 0.000 0.00 0.0E + 00 0.00 0.0E+ 00 0.00 0.0E-1- 00 0.00 0.0E -1-00 
2-Methylphenol 0.000 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E +00 
4-Methylphenol 0.000 0.00 0.0E +00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 
2A-DimethyIphenoI 0.000 0.00 0.0E +00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E +00 

RISK  I 	,_-°:,.., • 	--,1:  TO:  ENVIRONMEPT 

jDraft for discu•sion 
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Table 159 

EVAPORATION DAM 4:  ENVIRONMENTAL RISK QUANTIFICATION • 	 .. 	• SAMPLE NO's & 7 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER:  7S 

ORGANIC 

COMPOUNDS 

PAH' & VOCS 

RISK TO ENVIRONMENT 
RISK OF DAM WATER AS IS RISK OF DILUTED DAM WATER IN RIVER RISK OF DAM WATER FOR GROUNDWATER 

TOTAL ANALYSIS 4  PROBIT MODEL DILUTED WATER 4  PROBIT MODEL CURRENT VOLUML 4  PROBIT MODEL TOTAL  VOLUME 4  PROBIT  MODEL 
1 lab Conc. 

ppm 
2  EEC 

ppb 

3  Risk 
R  I 

Risk Quan- 
fification% 

3  Risk 
R  I  AP, 

2  EEC 
ppb 

3  Risk 
R  I 

Risk Quan- 
tification% 

3  Risk 
R  I  n 

2  EEC 
ppb 

3  Risk 
R  I 

Risk Guan• 
tification% 

3  Risk 
R  I 

2  EEC 
p p l 

3  Risk 
0  1 

Risk Doan• 
tification% 

3  Risk 
R  I 

Butylbenzylphthalate 0.000 0.00 0.0E + 00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E +00 
bis(2-ethylhexyl)phthalate 0.000 0.00 0.0E + 00 0.00 0.0E+ 00 0.00 0.0E+ 00 0.00 0.0E + 00 
Di•n-butylphthalate 0.005 5.0 0.0E + 00 0.167 0.0E + 00 2.61 0.0E+ 00 6.40 0.0E + 00 
Phenol 0.000 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E+ 00 0.00 0.0E + 00 
2-Methylphenol 0.000 0.00 0.0E+ 00 0.00 0.0E + 00 0.00 0.0E+00 0.00 0.0E + 00 
4-Methylphenol 0.000 0.00 0.0E+ 00 0.00 0.0E + 00 0.00 0.0E+00 0.00 0.0E + 00 
2,4•Dimethylphenol  0.000 0.00 0.0E+ 00 0.00 0.0E + 00 0.00 0.0E+ 00 0.00 0.0E+ 00, 

RISK  I 	 TO:  ENVIRONMENT  

SAMPLE NUMBER: 7 
Butylbenzylphthalate 0.1.100 0.00 0.0E+00 0.00 0.0E+ 00 0.00 0.0E+ 00 0.00 0.0E+ 00 
bis(2•ethylhexyl)phthalate _1.1l(111 0.00 0.0E+ 00 0.00 0.0E+00 0.00 0.0E + 00 0.00 0.0E+ 00 
Di•n•butylphthalate 0.000 0.00 0.0E + 00 0.00 0.0E+00 0.00 0.0E+ 00 0.00 0.0E+ 00 
Phenol 0.000 0.00 0.0E + 00 0.00 0.0E+00 0.00 0.0E+ 00 0.00 0.0E+ 00 
2-Methylphenol 

. 
0.000 0.00 0.0E+ 00 0.00 0.0E+ 00 0.00 0.0E+00 0.00 0.0E+ 00 

4-Methylphenol 0.000 0.00 0.0E+ 00 0.00 0.0E+ 00 0.00 0.0E+ 00 0.00 0.0E+ 00 
2,4•Dimethylphenol 0.000 0.00 0.0E+ 00 0.00 0.0E + 00 0.00 . 	 . 0.0E+ 00 0.00 0.0E+ 00 

RISK I 	 , TO:  ENVIRON('v9ENT 

litra -'et for discuss;c.)n 
r 	v474,. 

1.) 4 r 1 

Psarch for PIS  j  
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EVAPORATION DAM 4: WATERS ORGANIC 
HUMAN RISK ASSESSMENT 
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I 	Table 160   

EVAPORATION DAM 4:  HUMAN RISK ASSESSMENT •  OAM WATER  • SAMPLE NO's  1S  & 1 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 1 

ORGANIC 

COMPOUNDS 

PAH' & VOC S  

u !  
LI  

7 
 EPA RfD1 

EPA DWEL/ 

RSA fif DI 
WHO GV 

RISK TO HUMAN 
RISK OF DAM WATER AS IS RISK OF DILUTED DAM WATER IN RIVER RISK OF DAM WATER FOR GROUNDWATER 

8 
 Conc. in 

Dam wator 
ppm 

9 
 PDI Dam 

water exposure 
mglhglday 

10 
Margii. 

of Safety 
% 

11  , 
uonu. 

River Iivati,. 

(EEC) 

PPb 

12 
 POI river 

water exposure 
mg/kg/day 

10 
 Margin 

ot Safety 
% 

13 
 Cone. in 

groundwati. 

(EEC) 
pph 

14 
 POI 

jroundwater 

exposure 
mg/kgfday 

10 
 Margin 

0t Safety 
% 

Butylbenzylphthalate EPA RfD 0.000 0.00 0.00 0.00 ;.00 0.00 0.00 
bis12•ethylhexyl)phthalate EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
Di -n -butylphthalate EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
Phenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
2•Methylphenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 
4-Methylphenol EPA RID 0.000 0.00 30 0.00 0.00 ., 	:::-: 0.00 0.00 
2,4-Dimethylphenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 

:  HUMAN Dam water River watei Groundwater 

SAMPLE NUMBER: 1 

Butylbenzylphthalate EPA RID 0.000 0.00 0.00 0.00 0.00 0.00 
bis(2 -ethylhexyllphthalate EPA RfD 0.004 0.00013 0.133 0.000004 2.09 0.00007 
Di•n•butylphthalate EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
Phenol EPA RfD 0.900 0.00 0.00 0.00 0.00 0.00 
2-Methylphenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
4•Methylphenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
2,4•Dimethylphenol - 	EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 

hiSiii 	, 	:1',.:L 	:i,:. 	 0:  HUMAN Dam water River water Grouridwatei 

ait for dscussion 
CONFILFNT!,t; 
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I 	Table 161 

EVAPORATION DAM 4:  HUMAN RISK ASSESSMENT  • 	 ° 	• SAMPLE NO's & 2 
[ISCOR VANDERBIJLPARK STEEL  •  MASTER PLAN] 

SAMPLE NUMBER:  2S 

ORGANIC 

COMPOUNDS 

PAH' & VOC' 

Rflli 
Aoup 

1. 	A 	. 	. 	: 	 .: 

	

■ iisr 	 ' ' I 

7 
 EPA RIO/ 

EPA MEL/ 

RSA RID/ 
WHO GU 

RISK TO HUMAN 
RISK OF DAM WATER AS IS RISK OF DILUTED DAM WATER IN RIVER RISK OF DAM WATER FOR GROUNDWATER 

8  Conc. in 

Dam water 
ppm 

9  PDI Dam 

water exposure 
mg/kg/day 

10  Margin 

of Safety 
% 

11 
Conc. in 

River water 

(EEC) 

Plal 

12  PDI river 

water exposure 
mg/kg/day 

10 
 Margin 

of Safety 
% 

13 
 Conc. in 

groundwater 

(EEC) 

PPb 

14 
 PDI 

groundwater 

exposure 
mg/kg/day 

10  margin  

of Safety 
% 

Butylbenzylphthalate " EPA RfD 0.007 0.0002 0.233 0.00001 3.66 0.00012 
bis(2 -ethylhexyllphthalate EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
Di-n -butylphthalate EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
Phenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
2-Methylphenol EPA RfD 0.000 0.00 . 0.00 0.00 ,. 	,,, 0.00 0.00 
4-Methylphenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
2A-Dimethylphenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 

-''  1 	 :  HUMAN Oan, water River water Grou 	water 

SAMPLE NUMBER: 2 
Butylbenzylphthalate EPA RfD 0.006 0.0002 0.2 0.000007 3.14 0.00010 
bis12-ethylhexyllphthalate EPA RfD 0.002 0.0001 0.067 0.000002 1.05 0.000035 
Di -n -butylphthalate EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
Phenol EPA RfD 0.000 0.00 ' 0.00 0.00 0.00 0.00 
2-Methylphenol -.1.'.  EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
4-Methylphenol EPA RfD 0.000 0.00 , 0.00 0.00 0.00 0.00 
2A-Dimethylphenol EPA RfD 0.000 0.00 0.00 0.00 : 	,,, 0.00 0.00 

RiSI:  I 	, 	 . 	 . 	...- ..i:  HUMAN Dam water River water Groundwater 

1Draft for discussion 
CONMENTW 

search for HS  



I 	Table 162 	I 

EVAPORATION DAM 4:  HUMAN RISK ASSESSMENT • 	 • SAMPLE NO's 3 & 3 - 
[ISCOR VANDERBIAPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 3S 

ORGANIC 

COMPOUNDS 

PAH' & V00 5  

7 
 EPA RID/ 

EPA DWELI 

RSA RIDI 
WHO 0V 

RISK TO HUMAN 
RISK OF DAM WATER AS IS RISK OF DILUTED DAM WATER IN RIVER RISK OF DAM WATER FOR GROUNDWATER 

8 	 . 

Conc. in 

Dam water 
ppm 

9 
PDI Dam 

water exposure 
mg/kg/day 

10 Margin 

of Safety 
'',/o 

.1 	1 	. 
Conc. 111 

River water 

(EEC) 
ppb 

12 	 . 

PDI river 

water exposure 
mg/kg/day 

10 	 . 

Margin 

of Safety 
% 

13 	 . 

Conc. in 

groundwater 

(EEC) 

pph 

14 
POI 

groundwater 

exposure 
mgIligfday 

10 	 . 

Margin 

ci Safety 
% 

Butylbenzylphthalate EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
bis12•ethylhexyllphthalate EPA RID 0.004 0.00013 0.133 0.000004 2.09 0.00007 
Di -n -butylphthalate EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
Phenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
2•Methylphenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
4•Methylphenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
2•Dimethylphenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 

.,..:_  I 	 :  HUMAN Elam watcr fliva '.-.'ater Cremidv,atar 

SAMPLE NUMBER: 3 
Butylbenzylphthalate EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
bis(2•ethylhexyl)phthalate EPA RfD 0.003 0.0001 0.1 0.000003 1.57 0.00005 
Di•n•butylphthalate EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
Phenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
2•Methylphenol EPA RfD 0.000 0.00 , 0.00 0.00 0.00 0.00 
4•Methylphenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
2,4•Dimethylphenol EPA RID 0.000 0.00 0.00 0.00 0.00 0.00 

'1'  ► 	 :  HUMAN Daiii water River water Pretiritiwater 

1Draft for discusskm 
CONFIDENTV 
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Table 163  
c.,;2 ;; it! 
	

HUMAN RISK ASSESSMENT • 	 • SAMPLE NO's 43 & 4 
[MOOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 4f:: 

ORGANIC 

COMPOUNDS 
PAW & VOC 

- 

RfOl 
ADIIGV,,,, 

. 	 , 

EPA RfDi 

EPA DWELI 

RSA RfDi 
WHO CV 

RISK TO HUMAN 
RISK OF DAM WATER AS IS RISK OF DILUTED DAM WATER IN RIVER RISK OF DAM WATER FOR GROUNDWATER 

8  Conc. in 

Dam water 
ppm 

9  PDI Dam 

water exposure 
mgiligida y 

10 
 Margin 

of Safety 
% 

11 
Conc. in 

River water 

(EEC) 

Pilb 

12 
 POI river 

water exposure 
mgNgiday 

10 
 Margin 

of Safety 

% 

,.. 	. 13 
 i... onn.  Eis 

groundwater 

►EEC) 
ppb 

14  PO! 
gi eundwatkir 

exposure 
mgiligiday 

10 
 Margin 

of Safety 
% 

Butylbenzylphthalate EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
bis(2-ethylhexyllphthalate EPA RfD 0.003 0.0001 0.1 0.000003 1.57 0.00005 
Di-n -butylphthalate EPA RfD i).000 0.00 0.00 0.00 0.00 0.00 
Phenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
2-Methylphenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
4-Methylphenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
2,4Dimethylphenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 

i,r,!.;:;  I 	 :  HUMAN Dam water iiiva water Grouridwatir 

SAMPLE NUMBER: 4 
Butylbenzylphthalate EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
bis(2-ethylhexyl)phthalate EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
Di-n-butylphthalate EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
Phenol EPA RID 0.000 0.00 0.00 0.00 0.00 0.00 
2-Methylphenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
4-Methylphenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
2,4-Dimethylphenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 

ii=  I 	 -:  HUMAN Dam water Diver water Groundwater 

'rait fur discussion 
C 5! I D 	L 
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Table 164 

EVAPORATION DAM 4:  HUMAN RISK ASSESSMENT * 	ViATER  • SAMPLE NO's 5S & 5 - 	_ 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 5F 

ORGANIC 

COMPOUNDS 

PAW & VOC s  

• 

7 
 EPA MI 

EPA MEL/ 

RSA lifDI 
WHO GV 

RISK TO HUMAN 
RISK OF DAM WATER AS IS RISK OF DILUTED DAM WATER IN RIVER 	I RISK OF DAM WATER FOR GROUNDWATER 

8 
 Conc. in 

Dam water 
ppm 

9 
 PDI Dam 

water exposure 
mgfkgfday 

10 
 Margin 

of Safety 
% 	I 

11 
Conc. in 

River water 

(EEC) 
pill) 

12 
 PDI river 

water exposure 

"1014Iday 

10 
 Margin 

of Safety 
% 

13  Con:, 	:, 

groundwate, 

(EEC) 

Rpb 

14 
 PDI 

iroundwater 

exposure 
ingIktilday 

10 
 Margin 

of Safety 
% 

Butylbenzylphthalate EPA RfD 0.005 0.0002 k; 	1 0.2 0.00001 , 3.14 0.0001 
bis(2-ethylhexyl)phthalate EPA RfD 0.005 0.0002 " 	uI 0.2 0.00001 3.14 0.0001 
Di -n -butylphthalate EPA RfD 0.000 0.00 ,  Jo 0.00 0.00 0.00 0.00 
Phenol EPA RfD 0.000 0.00 Jul 0.00 0.00 0.00 0.00 
2-Methylphenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 
4-Methylphenol EPA RfD 0.000 0.00 u/JUl 0.00 0.00 0.00 0.00  
2,4-Dimethylphenol EPA RfD 0.000 0.00 	0 00 0.00 0.00 0.00 0.00 

I 	 .  W.: 	i,:  HUMAN thin  waterrA  ,  ' River watcr Gfoundwatei 

SAMPLE NUMBER: 5 
Butylbenzylphthalate EPA RfD 0.007 0.0002 0.233 0.000008 - 	_.:: 3.66 0.00012 , 

bis12-ethylhexyDphthalate EPA RfD 0.005 0.00017 
_ 	,_ 

- ,, 0.167 0.000006 . 	",''.: 3.14 0.00010 
Di -n-butylphthalate EPA RfD 0.000 0.00 !i.ji5 0.00 0.00 , 	,.;  5 0.00 0.00 
Phenol EPA RfD 0.000 0.00 CLUD 0.00 0.00 U:i 0.00 0.00 
2-Methylphenol EPA RfD 0.000 0.00 U OG 0.00 0.00 ,i, a 0.00 0.00 
4-Methylphenol EPA RfD 0.000 0.00 0.00 0.00 0.00 ',-; IJD 0.00 0.00 
2,4-Dimethylphenol EPA RfD I 	0.000 0.00 ":  001 	0.00 0.00 01 	0.00 0.00 .. 	 , 

HUMAN Darn water River water Otaindsvalei 

t for discussion 
I  
22search for 1 31S 



Table 165 

EVAPORATION DAM  4:  HUMAN RISK ASSESSMENT •  Dhil, ► A • EE  • SAMPLE NO's 6 & 6 - 	 •   
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 6 -  

ORGANIC 

COMPOUNDS 

PAH' & VOC' 

6 

■ 	k 

7 
 EPA HMI 

C-PA DWELl 

RSA RfD( 
WHO GV 

RISK TO HUMAN 
RISK OF DAM WATER AS IS RISK OF DILUTED DAM WATER IN RIVER RISK OF DAM WATER FOR GROUNDWATER 

8 	 . 

Cone. in 

Dam water 
ppm 

9 
PDI Dam 

water exposuro 
mg/kgIday 

10 	 . 
Margin 

of Safety 
% 

11 
 Conc. in 

River water 

(EEC) 

ppb 

12 	 . 
PDI river 

water exposure 
mg/kg/day 

10 	 . 
Margin 

of Safety 
% 

13 
 Cuut. 	. 

groundwat, 

(EEC) 

ppb 

14 
 PDI 

groundwater 

uxposure 
mgilrgiday 

10 	 . 
Margin 

of Safety 
% 

Butylhenzylphthalate EPA RfD 0.008 0.0003 0.267 0.000009 4.18 0.00014 
bis(2•ethylhexyl)phthalate EPA RfD 0.008 0.0003 0.267 0.000009 4.18 0.00014 
Di•n•butylphthalate EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
Phenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
2•Methylphenol EPA RfD 0.000 0.00 ii., 0.00 0.00 0.00 0.00 
4•Methylphenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
2,4•Dimethylphenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 

..,in  1 	. - 	 , :  HUMAN Darn water Rivor water Cround•atuf 

SAMPLE NUMBER: 6 
Butylhenzylphthalate EPA RfD 0.000 0.00 8.V. 0.00 0.00 i00 0.00 0.00 
bis(2•ethylhexyl)phthalate EPA RfD 0.003 0.0001 0.1 0.000003 . 1.57 0.000052 
Di•n•butylphthalate EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 
Phenol EPA RfD 0.000 0.00 ;:i.00 0.00 0.00 , 0.00 0.00 
2•Methylphenol EPA RfD 0.000 0.00 0.00 0.00 0.00 LI 00 0.00 0.00 
4•Methylphenol EPA RfD 0.000 0.00 t;. 	° 0.00 0.00 0.00 0.00 
2,4•Dimethylphenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 

.,:  HUMAN Daiii  water Myer  watei Gioundwai.:, 

Draft 	„o! 

r ulz 
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Table 166 

• AT . DAM 4:  HUMAN RISK ASSESSMENT •  DAM WATEL  ® SAMPLE NO's 7S & 7 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLANI 

SAMPLE NUMBER: 7  ' 

ORGANIC 

COMPOUNDS 

PAW & VOC' 

6 

7 
 EPA RfD( 

EPA DWELl 

RSA RfDl 
WHO  GV 

RISK TO HUMAN 
RISK OF DAM WATER AS IS RISK OF DILUTED DAM WATER IN RIVER RISK OF DAM WATER FOR GROUNDWATER 

8 
 Conc. in 

Dam water 
ppm 

9 
 PD1 Dam 

water exposure 
ing(kglday 

10 
 iulargin 

of Safety 
% 

11 
Conc. in 

River water 

(EEC) 
ppb 

12 
 PDI river 

water exposurc 
niglkglday 

10 
 Margin 

of Safety 
% 

13  n 	. 
',one. sis 

groundwater 

(EEC) 
ppb 

14 Kb 

groundwate; 

exposure 
mglkglday 

10 
 Margin 

of Safety 
% 

Butylbenzylphthalate EPA ND 0.000 0.00 00 0.00 0.00 0.00 0.00 
bis12-ethylhexyl)phthalate EPA RfD 0.000 0.00 'i.OU 0.00 0.00 0.00 0.00 
Di•n -butylphthalate EPA RfD 0.005 0.00017 0.167 0.000006 2.61 0.00009 
Phenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
2•Methylphenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
4•Methylphenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
2,4-Dimethylphenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 

: o:  HUMAN Liam watai River watui Ground jam- 

SAMPLE NUMBER: 7 
Butylbenzylphthalate EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
bis12•ethylhexyl ► phthalate EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
Di-n•butylphthalate EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
Phenol EPA RfD 0.000 0.00 ,, 0.00 0.00 0.00 0.00 
2•Methylphenol EPA RID 0.000 0.00 0.00 0.00 0.00 0.00 
4•Methylphenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 
2,4-Dimethylphenol EPA RID 0.000 0.00 0.00 0.00 0.00 0.00 

. 	:  HUMAN Dam water River water Groundwatel 

Draft  for 
f-  

Eesea  ch fo 

1 



TABLES 167 - 169 

EVAPORATION DAM 4: SEDIMENTS INORGANIC 
ENVIRONMENTAL RISK QUANTIFICATION 



Table 167 

EVAPORATION DAM 4: ENVIRONMENTAL RISK QUANTIFICATION •  SEDIMENTS  • SAMPLE NO's:  1&21INEMGAN 1 C-MCRO'S & MACE:WS] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NO.: 1&2 RISK TO ENVIRONMENT 

INORGANIC 
COMPOUNDS 

Micro's and Macro's 

RISK OF SEDIMENTS FOR GROUNDWATER 
2::  .10S.V , 

 ,.:Itilue.. 
SAMPLE NO. 1 	Volume = ,250,000 kg/halm SAMPLE NO. 2 	Volume ------, 1 , 250,800 kglhalm 

TOTAL ANALYSIS 4PROBIT MODEL 4PROBIT MODEL TOTAL ANALYSIS 4  PRDR IT MODEL 4 PRO W ODE!. 
(MH&SA 

•....„-.-'-' _ 
. 	 . 

Lab Conc 

Ppm 

2  EEC 

ppb 
3  Risk 
R  I  r , ;, 

Risk Oman- 
tification% 

3  Risk 
R  i 

1 Lab Conc. 
ppm 

2  EEC 
ppb 

3  Risk 
B1 

Risk Quan- 
-dilution% 

3  Risk 
R  I  ,', 

/ Lab  Conc. 
ppm 

2  EEC 
ppb 

3  Risk 
R  I 	 - 

Risk Chian- 
tification% 

3 Risk 
13 	1 	 ,::, 

1 Lab  Conc. 
ppm 

2  EF.0 
ppb 

3  Risk 
111 

rusk (Nan- 
tificatina% 

3  Risk   
R  i 

Aluminium as Al ",: 	,,, 7500 6187500 0 1.00E+02 P. 1.2 990 0.00E+00 9500 7837500 3 1.00E+02 3 8.89 784 0.00E+ 00 

Arsenic as As <50 0.00 0.005 + 00 < 0.3/1 0.00 0.00E+00 < 50 0.00 0.00E+00 < 0.34 0.00 0.00E+ 00 

Barium as Ba • , . -Ii': 0.0 4785 2.72E-06 0.17 140 0.00E+00 5.3 4785 2.72E-06 .i.:.;:" ..., 272 . 	 . 0.00E+ 00 

Cadmium as Cd < 15 0.00 0.00E+ 00 , 	... < 0.03 0.00 . 0.00E+00 ... <  i  9 0.00 . 0.00E+ 00 .  - ',0 . 2 0.00 0.00E + 00 
3 	

as Cr
+ 	3+ 

Chromium . 	,' 44 36300 3.07E+01 0 <0.04 0.00 _ 0.00E+00 44 36300 0 3.07E+01 ! --. o.04 0.00 0.00E + 00 

Cobalt as Co ,.,... < 10 0.00 0.00E+ 00 ... < 0.12 0.00 . 0.00E+ 00 ._ < 10 0.00 .. 0.00E+ 00 .: .  0.12 0.00 . 0.00E + 00 

Copper as Cu < 10 0.00 . 0.00E +00 < 0.02 0.00 - 0.00E+ 00 < 10 0.00 0.00E + 00 < 0,03 0.00 0.00E + 00 

Iron as Fe , 	., 	,., 
. 	, 12000 9900000 it 1.00E+02 3 54 44550 R 0.47E+00 3 17000 14025000 8 1.00E+02 0 1 SO 156750 2 8.61E+01 ',1.  

Lead as Pb ' .  . 	. 	,. < 106 0.00 0.00E+00 <  031 0.00 0.00E + 00 .. < 100 0.00 . 	, 0.00E+00 .. -.. 0..21 0.00 . 0.00E+00 

Manganese as Mn - 	'.', 35 73425 2 I.005+02 3 3.1 2558 3 3.70E+01 3 130 107250 0 1.00E+02 3 3.5 5363 .:', 8.725+01 0 

Mercury as Hg 27. 0.00 0.00E+00 <0.01 0.01 0.00E+00 .. ri 4 0.00 .. aooE^oo < 6.:); 0.00 0.00E+00 

Nickel as Ni - 	10 0.00 0.00E+00 0.09 74.0 0.00E+00 12 9900 0 3.91E+01 i.: 0.el 57.8 0.00E+00 

Selenium as Se . 	,, 	; 	, .,:,. 0.00 0.00E+00 <6.05 0.00 0.00E+00 NA 0.00 0.00E+00 , .0.05 0.00 0.00E+00 

Titanium as Ti i 50 132000 II 1.00E +02 0 <  0.52 0.00 .. 0.00E+00 660 544500 0 1 00E+02 P. < 0.02 0.00 0.00E+00 

Vanadium as V  ' 	L: <  10 0.00 „. 0.00E+00 < 0.07 0.00 .. 0.00E+00 15 13200 8 5.125+01 I. --:: 0.07 0.00 . 0.00E+00 .. 
Zinc as Zro 13 10725 R 7.98E+01 3 < 0.17 0.00 0.00E+ 00 31 25575 8 9.94E+01 n 0.2t, 206 .... 5.60E-10 

Calcium as Ca 720 594000 0 3.51E+00 R 630 519750 2 1.925 -.00 2 30000 24750000 3 1 00E+02 ;I 410 338250 !I 1.80E-01 I'. 

Chloride as CI 650 536250 R 1.31E-01 R 120 99000 , 1.98E-08 ..- 550 453750 11 4.27E-02 ... ,,2.. 66000 1.43E-10 

Fluoride as F ..',., 5.3 4373 R 8.00E-01 R 1.0 825 . 8.34E-07 .. 4.6 3795 8 3.62E-01 . -. J.,, 495 2.23E-09 

Magnesium as Mg ' 060 544500 A 3.12E+01 R 17 14025 . 	' 4.31E-12 .... 820 676500 8 4.735+01 0 %-. 17325 6.34E-11 

Potassium as K  v. : L . ' 1300 1072500 11 1.12E+01 II 35 29700 :. 8.88E-14 :. 1500 1320000 11 2.08E + 01 0 `-,'2 42900 1.03E-11 

Sodium as Na 1200 990000 R 4.92E+01 11 i44 0.00 .. 0.00E+00 . _ 1300 1072500 A 5.545  +01 13 ; -̀,i..‘ 0.00 - 0.00E+00 
Sulphate as SO4 

) 	'''. 1350 

TO :  ",.:N 1/11:0 

1113750 

;WO ENT 

R 

R 

1.26E+01 R 

R 

2.8 1650 

 :.:.::: 	:,:::: 
- 

'.i,:  :ii ..  ,:... 
0.00E+00 

- ""..." i!:e::::;ri7 
... 

- 
'''.-  .41: 

1300 

" 	. " " 	... • . - . 
'..:''''':::'".'i'" 

1072500 R 1.125 + 01 ■': '..-_, 

::::::::::::::::::::: 
:.,....,,,,:. 

1073 

...,,,,:::::.:: 

. 0.00E+00 

..----- • -• RIS K  I  ;',- 	. 	,  . 
Draft. fOr CiCSCUSS;on 
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I 	Table 168 	I 
EVAPORATION DAM 4:  ENVIRONMENTAL RISK QUANTIFICATION •  SEDIMENTS  • SAMPLE NO's: 3&4  [INORGANIC MICRO'S & MACRO'S] 

[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NO.: 3&4 

INORGANIC 

COMPOUNDS 

Micro's and Macro's 

RISK TO ENVIRONMENT 
RISK OF SEDIMENTS FOR GROUNDWATER Acq. 

. 	Risk SAMPLE NO. 3 	Volume = 1,250,000 kg/halm SAMPLE NO. 4 	Volume  = 1,250,000 kgThalm 
....•i--.. -. 

„.. .'' 	 ' 	-4'  TOTAL ANALYSIS 4PROBIT MODEL 4PROBIT MODEL TOTAL ANALYSIS 4 PROBIT MODEL 4 PROBIT  MODEL 
. 	 ,.. 	 . 

Lab Cone 

PPM 
2  EEC 
ppk 

3 Risk 
R I 

Risk Quan- 
tilication% 

3  Risk 
R 1 

'Lab Cone.' 
ppm 

2  EEC 
ppb 

3  Risk 
R  I 	.1 . 

Risk  OMR• 
lineation% 

3  Risk 
R I 	. 

1 11..ab Conc. 
ppm 

2  EEC 
ppb 

3  Risk 
RI  :H 

Risk  Quan- 
tification% 

3  Risk 
R  I  .- -, 

'Lab Cone. 
ppm 

2  EEC 
poi 

3  Risk 
RI  . 	. 

Risk Quail• 
tification% 

3  Risk 
R  I 	0 

Aluminium as AI 755.o.17o,i4 3100 3332500 P. 1 00E+02 2 0.96 792 .- D.00E+00 .,. 5300 4372500 0 1.00E+02 2 :.5 1238 .. 1.11E-14 

Arsenic as As . 	Z.--,,..-i:5; ----. 59 0.00 0.00E + 00 < 0.34 0.00 ,' 0.00E+ 00 < 50 0.00 , 0.00E + 00 = 	H ::;r; 0.00 0.00E+00 

Barium as Ba .:;; : 	 ' .. ,,i 4950 3.90E06 9.10 83 - 0.00E+ 00 4.5 3713 1.66E-07 H. i 0 99 O.00E+D0 

Cadmium as Cd ,,-- id 0.00 0.00E + 00 < 0.03 0.00 .. 0.00E + 00 . - < 10 0.00 ,... 0.00E+00 , ‹. ii.0 -2 0.00 0.00E+00 

Chromium3+  as Cr3  H ' 	 :-:: 
:72 67650 0 7.62E+01 0 < dila 0.00 .„. 0.00E+ 00 ... 54 44550 0 4.58E+01 U :: 5.09 0.00 0.00E+00 

Cobalt as Co <15 0.00 0.00E + 00 < O.; 2 0.00 0.00E+00 . < 10 0.00 0.00E+ 00 - < 8_15 0.00 0.00E+00 

Copper as Cu  ' .,:ii.. 	. < 1 o 0.00 . 0.00E+00 -- 5.02 0.00 0.00E+ 00 : < 10 0.00 0.00E+ 00 ...... 0 W2 0.00 0.00E+00 

Iron as Fe ,':„1;, , . 12000 9900000 2 1.00E+02 ft 2.5 2063 2.40E-11 9100 7507500 0 1.00E+02 0 23 18975 1; 1.17E-01 0 

Lead as Pb < '5O 0.00 - 0.00E+00 ,..:11.3 0.00 . 0.00E+ 00 . 	., < 100 0.00 0.00E+00 .0. < 0.3; 0.00 0.00E+00 

Manganese as Mn ' 	:' 	• 	' 	' 160 132000 11 1.00E+02 11 2.3 1898 II i .86E - 01 V. 400 330000 Fl 1.00E+02 i' 3.5 2888 0 4.70E+01 

Mercury as Hg  NA 0.00 ... 0.00E+ 00 .... < Oil 1 0.00 . 0.00E + 00 ... 10A 0.00 0.00E+ 00 <  0.01 0.00 0.00E+ 00-  .. 
Nickel as Ni ., 15 12375 5 5.64E+01 0 < 0.05 0.00 0.00E+00 ..., < 10 0.00 . 	, 0.00E+00 .. 0.09 74.25 _ 0.008 + 0a . 

Selenium as Se 0,-, 0.00 0.00E+ 00 < 0.05 0.00 0.00E+00 . 911 0.00 . 0.00E+00 : 	. <0.05 0.00 0.00E+00 ,-. 

Titanium as Ti  :. 	. 090 528000 0 1.00E+02 R 3.52 0.00 0.00E+00 ._ 160 132000 5 1.00E+02 8 < 3.02 0.00 . 0.00E+00 

Vanadium as V 25 20625 0 8.17E+01 0 < L.87 0.00 0.00E+00 ... i 1 9075 0 2.41E+511 il.  <  0.07 0.00 0.00E+00 

Zinc as Zn - 	-.:!, 30 24750 0 9.93E+01 5 .17 140 4.22E-12 .:, 170 140250 Ii 1.00E+02 0 0.10 157 1.82E-11 ; 

Calcium as Ca < 	 ; 	L. 1100 907500 B 1.63E+01 0 2613 701250 .. 8.86E+00 n 630 561000 11 2.73E+00 0 370 717750 '2'. 7.49E+00 -. 

Chloride as CI 550 453750 it 4.27E-02 ri 78 57750 2.65E-11 400 330000 0 3.80E-03 2 50 41250 . 3.55E-13 

Fluoride as F 784 435E-07 0:4, 330 _ 1.43E-11 .:: 23 2228 0 9.71E-03 0 0.7 578 1.43E08 

Magnesium as Mg l'.47ffigl 420 346500 0 8.47E+00 II : 9075 - 1.11E-14 430 354750 0 9.20E+00 2 ;2 9900 4.44E14 

Potassium as K ''--I' 	,'''':  ', ' 1 	1 ! 740 610500 6 1.02E+00 B 20 18975 0.00E+00 ., 830 684750 0 1.81E+00 11 22 23100 . 	.. 0.00E+00 

Sodium as Na  ',1;'5 ,f5 1300 1072500 2 5.54E+01 11 PIA 0.00 ., D.00E+00 :. 2000 1650000 0 8.36E+01 S 011 0.00 0.00E+00 
Sulphate as SO4 

1111'..12  I 	. 	. 

'' 1150 

TO:  5 NVIRO 

948750 

kiNliNT 

II 

H 

7.25E+00 

:::::::::::;:::::::::::::::::::::::::::::: 

It 2.2 1815 . 	.. 

B 
0.00E+00 

::::::::::: 	:::::::::, 	::::::::::::: ::::::::::::::::. 	::::::;:::::: 

.... 1400 

M:::::::::::::::::::::::::::::::::::::::::::::::::: 

1155000 fl 1.42E+01 

IC  2.0 2063 0.00E+0 .... 

. - 
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Table 169 

EVAPORATION DAM 4: ENVIRONMENTAL RISK QUANTIFICATION • SEDIMENTS • SAMPLE NO's: 5&6 IIPJORGANIC  -  MICRO'S & MACRO'S! 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN! 

SAMPLE NO.: 5&6 
, 	 _, 

RISK TO ENVIRONMENT 

INORGANIC 
COMPOUNDS 

Micro's and Macro's 

Aca; 
; 	Risk 
•:lialtie.. 

RISK OF SEDIMENTS FOR GROUNDWATER 
SAMPLE NO. 5 	Volume = ,250,000 kglhalm SAMPLE NO. 6 Volume =,-- 1,250,000 kgfhairn 

TOTAL ANALYSIS 4PROBIT MODEL 4PROBIT MODEL TOTAL ANALYSIS 4  PROW MODEL 4  PROM MODEL 
(MR&SA Lab Conc 

pp m  
2  EEC 
ppb 

3  Risk 
R I  49 

Risk Wan- 
tification  % 

3  Risk 
R  I 

'Lab Conc. 
ppm 

2  EEC 
pp b - 

Lc- Risk anti. 

tilication  % 
3  Risk 
R I  P,77-, 

1 Lab Conc. 
pp m  

2  EEC 
ppb 

3  Risk 
R  I  -'!,.P.,  

Risk Ctuan- 
tification  % 

3  Risk 
R  / 

i Lak Corte. 
ppm 

2  EEC 
opt' 

3  Risk 
R  I  4171 

Risk Oman- 
tification  % 

3  Rif,:k 
R I 

Aluminium as Al ': 	'' 2800 2310000 R 1.00E+02 R 0453 520 0.00E+00 .. 8500 7012500 Fl 1.006 +02 3 „I'. 990 0.00E+00 
Arsenic as As ,.- 	:Hi. 	'.; <50 0.00 0.00E+00 < 0.04 0.00 .. 0.00E+00 ' < 50 0.00 0.00E+00 <  3.3.1 0.00 0.00E+00 
Barium as Ba 73 60225 /1 3.07E +01 0 0.12 99 - - 0.00E+00 .6„ 38 31350 6 3.74E,00 2 6.; 6 124 0.00E+00 
Cadmium as Cd !.- 	-;11• 	i 	, < 19 0.00 ... 0.00E+00 . „ <  0.03 0.00 0.00E+00 ..: < 10 0.00 _ 0.00E+00 . 	. < 0.03 0.00 0.00E+00 
Chromium3+  as Cr3+  i 	 1 . :•:U 	'1 230 189750 2 9.97E+01 11 <6.114 0.00 0.00E+00 99 81675 0 8.60E+01 C -5 b.04 0.00 0.00E+00 
Cobalt as Co : , : :.' . ,:3 .c. 	-; 	':,. < 10 0.00 . 	 . 0.00E+00 < 0.12 0.00 .1 0.00E+00 ... < 10 0.00 0.00E+00 .., < 9,12 0.00 0.00E+00 
Copper as Cu i  3 10725 0 1.00E +02 0 < 0.02 0.00 ,. aooE^oo .., < 10 0.00 .... 0.00E+00 ? 11.02 0.00 ... 0.00E+00 
Iron as Fe '.;.i.,):, ,,-. 12000 9900000 0 1.00E +02 B 45 37125 3 4.18E +00 11 9500 7837500 0 1.006 +02 4 44 30300 Ii 3.80E+00 0 

Lead as Pb .. 	:',.. <190 0.00 .... 0.00E+00 ...; < 0.31 0.00 . 	.. 0.00E+ 00 ...: < 100 0.00 ..:- 0.00E+00 .  -  . < 0.31 0.00 .. 0.00E+00 ._ 

Manganese as Mn . 	.:- 	::- 	 . 	! 240 198000 6 1.00E +02 0 2.9 2393 0 3.29E +01 0 710 585750 3 1 00E +02 R 3.1 2558 II 3.78E+01 9 

Mercury as Hg f.- 	'',-'' 	5.. NA 0.00 0.00E+ 00 <  0.01 0.00 0.00E+ 00 „ NA 0.00 0.00E+00 --. 0.61 0.00 0.00E+ 00 
Nickel as Ni 16 13200 11 6.13E +01 9 0.86 41.3 . 	.. 0.00E+ 00 „ 10 8250 0 2.645+01 I. 0.35 49.5 0.00E+00 
Selenium as Se Ii4A 0.00 , 0.00E+ 00 --,. 5.13:1 0.00 0.00E+00 . 	.. NA 0.00 0.00E+00 4,. 0.65' 0.00 0.00E+ 00 
Titanium as Ti 560 462000 El 1.00E+02 II < 6,82 0.00 .. 0.00E+00 - 330 272250 9 1 00E+02 I; <0.02 0.00 0.00E+ 00 
Vanadium as V 24 19800 9 7.95E+01 9 < 0.07 0.00 .. 0.00E+00 .  _ 21 17325 13 7.13E+01 0 < 0.07 0.00 . 0.00E+00 
Zinc as Zn 310 255750 II 1.00E+02 a < 0.17 0.00 . 	.. 0.00E+00 ... 1300 1073 a 1.24E - 02 0 <0,17 0.00 - 0.00E+00 . 	0 

Calcium as Ca 
. 	 , 

100 82500 8.34E-07 .-. 530 726000 2 7.01E+00 9 92 75900 3.31E-07 .. 840 693000 4 6.56E+00 C 

Chloride as CI ...,1- H:.: 	 , 650 536250 0 1.31E-01 R 1 20 99000 „... 1.98E-08 1, 250 206250 .... 5.61E-05 . 119 41250 - 3.55E-13 
Fluoride as F , 	.,,: 	 ! 5.3 4785 11 1.28E+00 a 0.3 248 3.55E-13 ... 1.56 1287 .. 8.21E-05 0.5 413 2.41E-10 
Magnesium as Mg ....,; 	••'- 410 338250 11 7.76E+00 R 15 12375 .... 8.55E-13 .0 	1 610 503250 0 2.606 +01 3 15 12375 8.55E-13 
Potassium as K •'' 	 ! 	 '' 	: 	 ! 750 618750 R 1.09E +00 R 25 23925 : 0.00E+00 . 1300 1072500 8 1.12E+01 0 .12 34650 6.66E-13 
Sodium as Na 750 618750 R 1.74E+01 R . ,:ii 0.00 ... 0.00E+00 ..0 1500 1237500 a 6.62E +01 4 :'14. 0.00 , 0.00E+00 
Sulphate as SO4 ='. 	),.,•' 	 ; 1450 	1196250 	El 	1.58E+01 

TO:  ENVIRONMENTKEUR:::::::::::::::::::::: 

0 2.6 

R::Iii:iiiiiiiii10::::1i: 

2145 0.00E+00 ..,. 1400 

::-.14'!::  

1155000 0 1.42E +01 ;4 2.4 1980 0.00E+00 . 	 ., 

R 
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Table 170 

EVAPORATION  DAM 4:  HUMAN RISK ASSESSMENT •  SEDIMENTS  • SAMPLE NO. 1  [INORGANIC MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 1 

INORGANIC 

COMPOUNDS 

Micro's and Macro's 

,' 	 ', 	 . 	 ' 

RfDI 
ADIIGU 

mgikgiday 

7  EPA RfDI 

EPA OWELI 

RSA RID! 
WHO GV 

RISK TO HUMAN 
TOTAL ANALYSIS 

8  Lab conc. 
ppm 

13 
 Conc. in 

groundwater 

(EEC) 
pph 

14 
 POI 

groundwater 

exposure 
mglkgIday 

10 
 Margin 

of Safety 

% 

8 
 Lab conc. 

PPm 

13 
 Conc. in 

groundwater 

(EEC) 
ppb 

14 
 PDI 

groundwater 

exposure 
nigikgiday 

10  Margin 

of Safety 

% 

Aluminium as Al :0.005 RSA RfD 7500 6187500 206 4125000 1.2 990 0.033 660 
Arsenic as As 4.0003 EPA RfD < 50 0.00 0.00 -.: a, < 0.34 0.00 0.00 

Barium as Ba z.0.07 EPA RfD 5.8 4785 0.160 228 0.17 140 0.005 

Cadmium as Cd , 	e 	il, 	, EPA RfD < 10 0.00 0.00 < 0.03 0.00 0.00 

Chromium ' as Cr ' EPA RID 44 36300 1.21 --. 0.04 0.00 0.00 

Cobalt as Co RSA RfD < 10 0.00 0.00 < 0.12 0.00 0.00 

Copper as Cu EPA RfD < 10 0.00 0.00 u.,,() < 0.02 0.00 0.00 

Iron as Fe RSA RfD 12000 9900000 330 11000000 54 44550 1.49 :.);.("._ 
Lead as Ph RSA Rf0 < 100 0.00 0.00 C d0 < 0.31 0.00 0.00 

Manganese as Mn EPA RfD 89 73425 2.45 5321 3.1 2558 0.085 , 
Mercury as Hg EPA RfD NA 0.00 0.00 < 0.01 0.00 0.00 

Nickel as Ni EPA RfD < 10 0.00 0.00 8 11.1 74.0 0.0025 

Selenium as Se EPA RfD NA 0.00 0.00 .. 	Ji, < 0.05 0.00 0.00 

Titanium as Ti RSA RfD 160 132000 4.40 146667 < 0.02 0.00 0.00 

Vanadium as V EPA RfD < 10 0.00 0.00 ..., < 0.07 0.00 0.00 

Zinc as Zn EPA RfD 13 10725 0.358 119 < 0.17 0.00 0.00 

Calcium as Ca RSA RfD 720 594000 19.80 396 630 519750 17.33 

Chloride as CI RSA RfD 650 536250 17.88 215 120 99000 3.30 

Fluoride as F EPA RfD 5.3 4373 0.146 243 1.0 825 0.028 

Magnesium as Mg RSA RfD 660 544500 18.15 789 17 14025 0.468 

Potassium as K RSA RfD 1300 1072500 35.8 534 36 29700 0.990 

Sodium as Na RSA RfD 1200 990000 33.0 1000 NA 0.00 0.00 

Sulphate as GO ~ w RSA RID 1350 1113750 37.13 554 2.0 1650 0.055 , 

:;IsL;  I 	:C,-..;=1. Li 	.:0,01( 	if:  HUMAN Groundwater R Grouodwatar R 	 ' 
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Table 171 
EVAPORATION DAM 4:  HUMAN RISK ASSESSMENT • 	 s  • SAMPLE NO. 2  [INORGANIC - MICRO'S & MACRO'S] 

[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 
SAMPLE NUMBER: 2 

INORGANIC 

COMPOUNDS 

Micro's and Macro's 

C
I gm

. 
cc'  _ _ r, 

7 
EPA Rf DI 

EPA DWELI 

RSA RID! 
WHO GV 

RISK TO HUMAN 
TOTAL ANALYSIS 

8 
 Lab conc. 

ppm 

13 	. 
Conc. in 

groundwater 

(EEC) 
ppb 

14 
 PDI 

groundwator 

exposure 
mg/kg/day 

10  Margin 

of Safety 
% 

a 
 Lab cone 

ppm 

13 	. 
Conc. m 

groundwater 

(EEC) 
ppb 

14  PD1 

groundwater 

exposure 
mg/kg/day 

10 
Margin 

of Safety 
% 

Aluminium as Al - RSA RfD 9500 7837500 261 5225000 0.95 784 0.026 523 
Arsenic as As EPA RfD < 50 0.00 0.00 0 00 < 0.34 0.00 0.00 
Barium as Ba EPA RfD 5.8 4785 0.160 228 0.33 272 0.009 
Cadmium as Cd EPA RfD < 10 0.00 0.00 U 00 < 0.03 0.00 0.00 
Chromium3÷  as Cr3+  EPA RfD 44 36300 1.21 '-' 0.7 < 0.04 0.00 0.00 
Cobalt as Co RSA RfD < 10 0.00 0.00 < 0.12 0.00 0.00 
Copper as Cu EPA RfD < 10 0.00 0.00 u.0.3 < 0.02 0.00 0.00 
Iron as Fe RSA RID 17000 14025000 468 15583333 190 156750 5.23 174167 
Lead as Pb RSA RfD < 100 0.00 0.00 ,::0 < 0.31 0.00 0.00 
Manganese as Mn EPA RfD 130 107250 3.58 7772 6.5 5363 0.179 389 
Mercury as Hg EPA RfD NA 0.00 0.00 :-,..,u < 0.01 0.00 0.00 
Nickel as Ni EPA RfD 12 9900 0.330 1650 0.07 57.8 0.0019 
Selenium as Se EPA RfD . 0.00 0.00 i 	''0 < 0.05 0.00 0.00 
Titanium as Ti RSA RfD 060 544500 18.15 605000 < 0.02 0.00 0.00 
Vanadium as V EPA RfD 16 13200 0.440 4889 < 0.07 0.00 0.00 
Zinc as Zn EPA RfD 31 25575 0.853 284 0.25 206 0.007 . 
Calcium as Ca RSA RfD 30000 24750000 825 16500 410 338250 11.28 226 
Chloride as CI RSA RfD 550 453750 15.13 182 30 66000 2.20 
Fluoride as F EPA RfD 4.6 3795 0.127 211 0.6 495 0.017 
Magnesium as Mg RSA RfD 820 676500 22.55 980 21 17325 0.578 
Potassium as K RSA RfD 1600 1320000 44.0 657 r9 

..) 42900 1.43 
Sodium as Na RSA RfD 1300 1072500 35.75 1083 NA 0.00 0.00 
Sulphate as 504 RSA RfD 1300 1072500 35.75 534 1.3 1073 0.04 

. 	 :  HUMAN Oroundv.mtur R Grouodwater -  , 

;1141,- 	I_ 

for 
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SAMPLE NUMBER: 3 

INORGANIC 

COMPOUNDS 	RfDI 
Micro's and Macro's 

mglkgIday 

7 
 EPA RfOl 

EPA DWELI 

RSA RfDI 
WHO CV 

TOTAL ANALYSIS 

a  Lab conc. 
ppm 

13 
 Conc. in 

groundwater 

(EEC) 
ppb 

14 
 PDI 

groundwater 

exposure 
mg/kg/day 

Aluminium as Al 	0.005 RSA RfD 4100 3382500 113 
Arsenic as As 	0.0003 EPA RfD < 50 0.00 0.00 
Barium as Ba 	0.07 EPA RfD 6.0 4950 0.165 
Cadmium as Cd 	0.0005 EPA RfD < 10 0.00 0.00 
Chromium 	as Cr + 	1.50 EPA RfD 82 67650 2.26 
Cobalt as Co 	0.008 RSA RfD < 10 0.00 0.00 
Copper as Cu 	0.04 EPA RID < 10 0.00 0.00 
Iron as Fe 	0.003 RSA RfD 12000 9900000 330 
Lead as Pb 	0.002 RSA RfD < 100 0.00 0.00 
Manganese as Mn 	0.046 EPA RfD 160 132000 4.40 
Mercury as Hg 	0.0003 EPA RfD NA 0.00 0.00 
Nickel as Ni 	0.02 EPA RID 15 12375 0.413 
Selenium as Se 	0.005 EPA RfD NA 0.00 0.00 
Titanium as Ti 	0.003 RSA RfD 640 528000 17.60 
Vanadium as V 	0.009 EPA RfD 25 20625 0.688 
Zinc as Zn 	 0.3 EPA RfD 30 24750 0.825 
Calcium as Ca 	5.0 RSA RfD 1100 907500 30.25 
Chloride as CI 	8.3 RSA RfD 550 453750 15.13 
Fluoride as F 	0.06 EPA RfD 0.95 784 0.026 
Magnesium as Mg 	2.3 RSA RfD 420 346500 11.55 
Potassium as K 	6.7 RSA RfD 740 610500 20.35 
Sodium as Na 	3.3 RSA RfD 1300 1072500 35.75 
Sulphate as SO4 	6.7 RSA RfD 1150 948750 31.63 

RISK  I 	 ,_:  HUMAN 0, ounduvator 

RISI( TO HUMAN 

13 
 Conc. in 	1 4  P01 

10 
 Margin 	 groundwater 	groundwater 

of Safety 	8  Lab conc. 	(EEC ► 	exposure 

% 	 ppm 	ppb 	mglkg/day 

	

2255000 	0.96 	792 	0.026 

	

< 0.34 	0.00 	0.00 

	

236 	0.10 	83.0 	0.003 

	

< 0.03 		0.00 	0.00 

	

150 	< 0.04 	0.00 	0.00 

	

< 0.12 	0.00 	0.00 

	

« 	< 0.02 	0.00 	0.00 

	

i 1000000 	2.5 	2063 	0.069 

	

< 0.31 	0.00 	0.00 

	

9565 	2.3 	1898 	0.063 

	

0 IA 	< 0.01 	0.00 	0.00 

	

2063  	< 0.05 	0.00 	0.00 

	

0.30 	< 0.05 	0.00 	0.00 

	

586667 	< 0.02 	0.00 	0.00 

	

7639 	< 0.07 	0.00 	0.00 

	

275 	0.17 	140 	0.005 

	

605 	850 	701250 	23.38 

	

182 	70 	57750 	1.93 

	

0.4 	330 	0.011 

	

502  	11  	9075 	0.303 

	

304 	23 	18975 	0.633 

	

1083 	NA 	0.00 	0.00 

	

472 	2.2 	1815 	0.061 

2902 

466 

10 
Margin 

of Safety 

52 

13 

MEI 	 o  dwatnill" 

I Table 172 I 
EVAPORATION DAM 4:  HUMAN RISK ASSESSMENT • 	 • SAMPLE NO. 3 [INORGANIC • MICRO'S & MACRO'S] 

[ISCOR VANDERBIJLPARK STEEL • MASTER PLAN] 

zit-  for cflscussion 
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Table 173 
EVAPORATION DAM 4:  HUMAN RISK ASSESSMENT • 	 • SAMPLE NO. 4  [INORGANIC • MICRO'S & MACRO'S] 

[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 
SAMPLE NUMBER: 4 

INORGANIC 

COMPOUNDS 

Micro's and Macro's 

7 
 EPA BM/ 

	

R101 	EPA DWELl 

	

AntiOil 	RSA RfIll 
fin 	 .  day. 	WHO GV 

RISK TO HUMAN 
TOTAL ANALYSIS 

B  Lab conc. 

Ppm 

13 
 Conc. in 

groundwater 

(EEC) 
ppb 

14 
 PDI 

groundwater 

exposure 
mg/kg/day 

10 
 Margin 

of Safety 

% 

8 
 Lab conc. 

PPm 

13 
 Cunc. in 

groundwater 

(EEC) 
ppb 

14 
 PDI 

groundwater 

exposuro 
mg/kg/day 

10 
 Margin 

of Safety 
% 

Aluminium as Al 
t 
	

i 	- 

RSA RfD 5300 4372500 146 2915000 1.50 1238 0.041 325 
Arsenic as As 

.... ), 

EPA RfD < 50 0.00 0.00 0.00 < 0.34 0.00 0.00 ,: 

Barium as Ba EPA Rill 4.5 3713 0.124 177 0.12 99 0.003 
Cadmium as Cd EPA RfD < 10 0.00 0.00 :).00 < 0.03 0.00 0.00 -.1; 

Chromium 3+  as Cr3.   - EPA RfD 54 44550 1.49 ' < 0.04 0.00 0.00 . „ 

Cobalt as Co RSA RfD < 10 0.00 0.00 < 0.12 0.00 0.00 
Copper as Cu EPA RfD < 10 0.00 0.00 •i00 < 0.02 0.00 0.00 
Iron as Fe RSA RID 9100 7507500 250 8341667 23 18975 0.633 2  i  083 
Lead as Pb RSA RfD <10U 0.00 0.00 ,;:oe < 0.31 0.00 0.00 
Manganese as Mn EPA RfD 400 330000 11.0 23913 3.5 2888 0.096 9 09 
Mercury as Hg - EPA RfD ■ L-', 0.00 0.00 '30 < 0.01 0.00 0.00 
Nickel as Ni EPA RfD < 15 0.00 0.00 L j 0.09 74.25 0.0025 
Selenium as Se EPA RfD '' 0.00 0.00 d.03 < 0.05 0.00 0.00 
Titanium as Ti RSA RfD 160 132000 4.4 146667 < 0.02 0.00 0.00 
Vanadium as V •  EPA RfD 11 9075 0.303 3361 < 0.07 0.00 0.00 
Zinc as Zn 

• _... 
EPA RfD 170 140250 4.68 1558 0.19 157 0.0052 

Calcium as Ca RSA RfD 680 561000 18.7 374 870 717750 23.93 -179 
Chloride as CI 

, 	 .. 

RSA RfD 400 330000 11.0 133 50 41250 1.38 
Fluoride as F # 	--: EPA RfD 2.7 2228 0.074 124 0.7 578 0.019 
Magnesium as Mg 2. RSA RfD 430 354750 11.83 514 12 9900 0.330 
Potassium as K . RSA RfD 830 684750 22.83 341 28 23100 0.770 
Sodium as Na 3-4. RSA RfD 2000 1650000 55.00 1667 NA 0.00 0.00 
Sulphate as SO4 RSA RfD 1400 

:  HUMAN 

1155000 38.50 
Uroundwater 

575 
R 

2.5 2063 0.069 
Ciumithnter RISK  1 

jDrait  for discuss ,,,,,,,6 
1 
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Table 174 
EVAPORATION DAM  4: HUMAN RISK ASSESSMENT •  iE1S  • SAMPLE NO. 5  [INORGANIC MICRO'S & MACRO'S] 

[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 
SAMPLE NUMBER: 5 

, 

INORGANIC 
COMPOUNDS 

Micro's and Macro's 

RISK TO HUMAN 

- 

- 

EPA MD/ 

EPA DWELI 

RSA MO( 
WHO CV 

TOTAL ANALYSIS 

Lab conc. 

PPin 

13 
 Conc. in 

groundwater 

(EEC) 

PO 

14 
 PDI 

groundwater 

exposure 

migkgIday 

10 
 Margin 

of Safety 

% 

8 
 Lab conc. 

PPm 

13 

jroundwater 

(EEC) 

PO 

14 
 PDI 

groundwater 

exposure 

mgikg/day 

10 
 Margin 

of Safety 

% 
Aluminium as Al RSA RfD 2800 2310000 77.0 1540000 0.63 520 0.017 347 
Arsenic as As EPA RfD < 50 0.00 0.00 6 00 < 0.34 0.00 0.00 
Barium as Ba EPA RfD 73.0 60225 2.01 2868 0.12 99 0.003 
Cadmium as Cd EPA RfD < 10 0.00 0.00 0. 00 < 0.03 0.00 0.00 
Chromium 3+ as Cr3+ EPA RfD 230 189750 6.33 422 < 0.04 0.00 0.00 
Cobalt as Co RSA RfD < 10 0.00 0.00 0.00 < 0.12 0.00 0.00 
Copper as Cu EPA RfD 13.0 10725 0.358 894 < 0.02 0.00 0.00 
Iron as Fe RSA RfD 12000 9900000 330 11000000 45 37125 1.24  
Lead as Ph RSA RfD < 100 0.00 0.00 0. 00 < 0.31 0.00 0.00 
Manganese as Mn EPA RfD 240 198000 6.60 14348 2.9 2393 0.080  
Mercury as Hg EPA RfD NA 0.00 0.00 0.06 < 0.01 0.00 0.00 
Nickel as Ni EPA RfD 16 13200 0.440 2200 0.1 41.30 0.0014 
Selenium as Se EPA RfD NA 0.00 0.00 L) 1-.10 < 0.05 0.00 0.00 
Titanium as Ti RSA RfD 560 462000 15.4 513333 < 0.02 0.00 0.00 
Vanadium as V EPA RfD 24 19800 0.660 7333 < 0.07 0.00 0.00 
Zinc as Zn EPA RfD 310 255750 8.53 2842 < 0.17 0.00 0.00 
Calcium as Ca RSA RfD 100 82500 2.75 M 880 726000 24.20 
Chloride as CI RSA RfD 650 536250 17.88 215 120 99000 3.30 
Fluoride as F EPA RfD 5.8 4785 0.160 266 0.3 248 0.008 
Magnesium as Mg RSA RfD 410 338250 11.28 490 15 12375 0.413 
Potassium as K RSA MD 750 618750 20.63 308 ". 23925 0.798 
Sodium as Na RSA RID 750 618750 20.63 625 , 0.00 0.00 
Sulphate as SO4 RSA RfD 1450 1196250 39.88 595 2.0 2145 0.072 

.,..1 	 :  HUMAN Groundwater R Groundwater 

Draft for diFcuss:on 
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Table 175 
EVAPORATION DAM 4:  HUMAN RISK ASSESSMENT •  SEDIMENTS  • SAMPLE NO. 6  [INORGANIC  •  MICRO'S & MACRO'S] 

[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 
SAMPLE NUMBER: 6 

INORGANIC 

COMPOUNDS 

Micro's and Macro's 

6 

7 
EPA RID/ 

EPA MEL/ 

ASA RID/ 
WHO CV 

RISK TO HUMAN 
TOTAL ANALYSIS 

8 
 Lab conc. 

ppm 

13 
 Conc. in 

groundwater 

(EEC) 

Ilph 

14
1301 

groundwater 

exposure 
mg/kg/day 

10 	 . Margin 

of Safety 

% 

8  Lab  conc. 

ppm 

13 
 Conc. in 

groundwater 

(EEC ► 
ppb 

14 
 P

. 
C1! 

groundwater 

exposure 
mg/kg/day 

10 
 Margin 

of Safety 

% 

Aluminium as Al RSA RfD 8500 7012500 234 4675000 1.20 990 0.033 660 
Arsenic as As EPA RfD < 50 0.00 0.00 C.313 < 0.34 0.00 0.00 
Barium as Ba EPA RID 38.0 31350 1.05 1493 0.15 124 0.004 
Cadmium as Cd EPA RfD <  10 0.00 0.00 .J.'-_, < 0.03 0.00 0.00 
Chromium3, as Cr 3+ 

EPA RfD 99 81675 2.72 182 < 0.04 0.00 0.00 
Cobalt as Co RSA RfD < 10 0.00 0.00 ,.%2 < 0.12 0.00 0.00 

Copper as Cu EPA RfD < 10 0.00 0.00 u. G < 0.02 0.00 0.00 
Iron as Fe RSA RfD 9500 7837500 261 8708333 44 36300 1.21 
Lead as Ph RSA RfD < 100 0.00 0.00 -J."..)0 < 0.31 0.00 0.00 9 

Manganese as Mn EPA RfD 710 585750 19.53 42446 3.1 2558 0.085 
Mercury as Hg EPA RID NA 0.00 0.00 ,-_,.U6 <  0.01 0.00 0.00 
Nickel as Ni EPA RfD 10 8250 0.275 1375 49.50 0.0017 
Selenium as Se EPA RfD NA 0.00 0.00 0.00 < ili., . 0.00 0.00 
Titanium as Ti RSA RfD 330 272250 9.08 302500 < 0.02 0.00 0.00 
Vanadium as V EPA RfD 21 17325 0.578 6417 < 0.07 0.00 0.00 
Zinc as Zn EPA RfD 1300 1073 0.036 < 0.17 0.00 0.00 
Calcium as Ca RSA RfD 92 75900 2.53 8411 693000 23.1 462 
Chloride as CI RSA RfD 250 206250 6.88 41250 1.38 
Fluoride as F EPA RfD 1.56 1287 0.043 413 0.014 
Magnesium as Mg RSA RfD 610 503250 16.78 729 12375 0.413 
Potassium as K RSA RfD 1300 1072500 35.75 534 -, _ 34650 1.16 
Sodium as Na RSA RID 1500 1237500 41.25 1250 i'dP. 0.00 0.00 
Sulphate as SO4 RSA RID 1400 1155000 38.50 575 2..J. 1980 0.066 3:7 

. 	“I 	 :  HUMAN Groundwater R Groundviater R 
a fo 

for  



TABLES 176 - 177 

EVAPORATION DAM 4: SEDIMENTS ORGANIC 
ENVIRONMENTAL RISK ASSESSMENT 
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Dra% 	cz-;scl;:sionj 	
I 	Table 176 	I 

Researrdi PAWATRISDA  4: - ENVIRONMENTAL RISK QUANTIFICATION • 	ThiS  • SAMPLE NO's 1, 2 & 3  , ' 
[ISCOR VANDERBUIPARK STEEL - MASTER PLAN] 

SAMPLE NUMBERS:  "I, 2 & 3 

ORGANIC 

COMPOUNDS 

Volatile & Semi -Volatile 

RISK TO ENVIRONMENT - RISK OF SEDIMENTS FOR GROUN.:12r, 
SAMPLE NO.1  (Volume = 1,250,000 kg/bairn) SAMPLE NO. 2  (Volume = 1,250,000 kglhalm) SAMPLE NO. 3  (Volume = 1,250,000 kg/ba/m) -TA 

L05-1: TOTAL ANALYSIS 4  PROBIT MODEL TOTAL ANALYSIS 4  PROBIT MODEL TOTAL ANALYSIS 4  PROBIT MODEL 
I Lab Conc. 

PPm 

2 EEC 
ppb 

3 	i Risk R 
Fl  I 

Risk Quan- 
tification  % 

3 Risk 
fl  I 

I Lab Conc. 
ppm 

2  EEC 
ppb 

3  Risk 
R  I 

Risk Doan- 
tification  % 

3  Risk 
R  I 

1   Lab Cone. 

Ppm 

2  EEC 
ppb 

3  Risk 
R  I 

Risk Quan- 
tification  % 

3  Risk 
R I 

Benzene 17c.TO < 0 01 0.00 0.00E+00 <0 01 0.00 0.00E+00 <001 0.00 0.00E+00 
Toluene 0 <  0.01 0.00 0.00E+00 <. 0.01 0.00 0.00E+00 < 0.01 0.00 0.00E+00 
Ethylbenzene ' 11 - 0'1-01.  <0 01 0.00 0.00E+00 < 0 01 0.00 0.00E+00 <0  01 0.00 0.00E+00 
m,p -Xylene 0.00 0.00E+00 <0.01 0.00 0.00E+00 < 0 01 0.00 0.00E+00 
o-Xylene <0.01 0.00 0.00E+00 < 0.01 0.00 0.00E+00 < 0.01 0.00 0.00E+00 
Styrene -)/1/t.1 -4q4  =:  0 01 0.00 0.00E+00 : <  0 01 0.00 0.00E+00 :- 0 01 0.00 0.00E+00 
lsopropylbenzene .;4":--,.(.;;• ft .:.; <  0 01 0.00 0.00E+00 <0 01 0.00 0.00E+00 ..„ 	1 	01 0.00 0.00E+00 
1,3,5-Trimethylbenzene , 	-,, 	 . < 0  01 0.00 0.00E+00 <0.01 0.00 0.00E+00 •01 0.00 0.00E+00 
1,2,4-Trimethylbenzene <  0.01 0.00 0.00E+00 <0 01 0.00 0.00E+00 ;,. 0 	01 0.00 0.00E+00 
Naphthalene  ,-.::  (11.01 0.00 0.00E+00 < 0 01 0.00 0.00E+00 -.., F.H 	1 0.00 0.00E+00 
Phenol 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 
2-Methylphenol 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 0 00 0.00 0.00E+00 
4-Methylphenol 0.00 0.00 0.00E+00 ,: 0.00 0.00 0.00E+00 .:: 0.29 239 3.00E-13 
2,4-Dimethylphenol 0.00 0.00 0.00E+00 - 0.00 0.00 , 0.00E+00 . 	 .. 0 . 00 0.00 0.00E+00 
2 -Methylnapthalene 1 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 .'„ 000 0.00 0.00E+00 
Acenaphthylene 0.00 0.00 ,: 0.00E+00 .. HO 0.00 • .. 0.00E+00 :':: 0.00 0.00 0.00E+00 
Acenapthene 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 
Dibenzofuran -.;.,.: 	 : 	. 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 0 00 0.00 0.00E+00 
Fluorene , - 	.., 

0.00 0.00 0.00E+00 0.00 0.00 0 0.00E+00 . 0.00 0.00 0.00E+00 
Phenanthrene , 	. 	 ,' 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 
Anthracene 0.00 0.00 ' 0.00E+00 0.00 0.00 , 0.00E+00 0.00 0.00 0.00E+00 
Carbazole 000 0.00 0.00E+00 0.00 0.00 ., 0.00E+00 :-.)  00 0.00 0.00E+00 
Di-n-butylphthalate 
Fluoranthene 
Pyrene „ .  

0.19 157 
99 

0.00 
11 

3.44E-05 
2.49E+01 
0.00E+00 

' 	 .; 

fi 
0.22 182.00 

124 
91 

.: 

2 
1.44E-04 

4.06E+01 
9.94E -08 

_ 
H 

0.12 
0 00 
0.00 

99 
0.00 
0.00 

2.59E-07 
0.00E+00 
0.00E+00 

1'''''' 1:::: 	'.12 015 
0.00 0.11 

Butylbenzylphthalate 
„ 

0.00 0.00 0.00E+00 .. 0.15 124 3.12E-11 0.00 0.00 0.00E+00 
Benzolalanthracene 0.00 0.00 0.00E+00 .... 0.00 0.00 : 0.00E+00 1 0.00 0.00 0.00E+00 
Chrysene . 	 ; 	 ' 0.00 0.00 0.00E+00 .; 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 
his(2 -Ethylhexyl)phthalate 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 0 00 0.00 0.00E+00 
Benzolb1+Iklfluoranthene G.00 0.00 , 0.00E+00 . 	 . 	0.13 107 R 1.00E+ 02 0 00 0.00 0.00E+00 
Benzolalpyrene . 

 0.00 0.00 '.. 0.00E+00 : 0.00 0.00 :'.:, 0.00E+00 000 0.00 0.00E+00 .. 

Indeno[1,2,3-cdlpyrene 0.00 0.00 0.00E+00 .: 0.00 0.00 : 0.00E+00 . 	: 0.00 0.00 0.00E+00 
Dibenzla,hlanthracene 0.00 0.00 .. 0.00E+00 . 0.00 0.00 ... 0.00E+00 .... 0.00 0.00 0.00E+00 
Benzolg,h,ilperylene 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 .. 0. 00 0.00 . 0.00E+00 

!..:;; 	 __ 	... 	: 	:, ■ •1 11 1 1;PJ1.1 ■ ,,1EN 	 ' i 	I 	 TO R  - 	 . 
+.,.::::::::::::: 

::::::::::::::::::::::::: R 
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I 	Table 177 	I 

  

ResearchEIMOMON DAM 4:  - ENVIRONMENTAL RISK QUANTIFICATION • SEDIMENTS • SAMPLE NO's 4, 5 & 6 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBERS:  4, 5 & 6 

ORGANIC 

COMPOUNDS 

Volatile & Semi-Volatile 

, 	 , 	 ,:, 	0. 

RISK TO ENVIRONMEN -i 	RISK OF SEDIMENTS FOR GROUNDWATER 
SAMPLE NO. 4  (Vu(um = 1,250,000 kglhafin) SAMPLE NO. 5 	(Volume = 1,250,000 keibalm) SAMPLE NO. 6 	(Volume  =  1,250,000  kglhalm) 

TOTAL ANALYSIS 4  PROBIT MODEL TOTAL ANALYSIS 4  PROW MODEL TOTAL ANALYSIS 4  PROBIT MODEL 

:,,,.:', 

:, 	• ,;. 

1 Lab Conc. 

PPm 

2  EEC 
ppb 

3  Risk 
R  I 

Risk Oman- 
tilieation  % 

3  Risk 
R  /  ;1- 

I  Lab Conc. 
ppm 

2  EEC 
ppb 

3  Risk 
li I  :AL 

Risk Chian- 
tification  % 

3  Risk 
n  I 

1 Lab Cone. 
ppm 

2  EEC 
ppb 

3  Risk 
R 	I ' ..1 

Risk Quan- 
tification  % 

3  RisIi 
R  ! 

Benzene .,:, (,--.,. <0.01 0.00 _ 	u 0.00E+00 [01 <0 01 0.00 0' 0.00E+00 : •:, 0 01 0.00 '0. 0.00E+00 
Toluene ;0 	';''' <  0.01 0.00 0.00E+00 < 0.01 0.00 0.00E+00 - 	. < 0 Ci 0.00 0.00E+00 
Ethylbenzene " 	'‘, 	 : 	 ':- 	 1" <  0,01 0.00 0.00E+00 <0.01 0.00 0.00E+00 .--:. 0 	01 0.00 0.00E+00 
m,p-Xylene ) 	, <0 01 0.00 0.00E+00 .. <0 01 0.00 0.00E+00 --. 0 01 0.00 0.00E+00 
o-Xylene  .". 	 ''--'..: 	- <  0.01 0.00 0.00E+00 . <0 01 0.00 0.00E+00 .....:0 	Ui 0.00 0.00E+00 
Styrene ''':''': <0.01 0.00 0.00E+00 < 0 01 0.00 0.00E+00 •00.ot 0.00 0.00E+00 
lsopropylbenzene -"..'!.• <0 01 0.00 0.00E+00 <0.01 0.00 0.00E+00 - '1-  0 001 0.00 0.00E+00 
1,3,5-Trimethylbenzene - ' 	•: <  0.01 0.00 0.00E+00 <  i3 oi 0.00 0.00E+00 ,-: D  1!:  ! 0.00 0.00E+00 
1,2,4-Trimethylbenzene <0 01 0.00 0.00E+00 :0.01 0.00 : 0.00E+00 .,.-: 0 	:0 0.00 0.00E+00 
Naphthalene ' 	-: < 0 01 0.00 . 	- 0.00E+00 <001 0.00 0.00E+00 ... 	, 

u 0.00 0.00E+00 
Phenol 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 0 00 0.00 0.00E+00 
2-Methyiphenol MO 0.00 0.00E+00 0.00 0.00 0.00E+00 0 00 0.00 0.00E+00 
4-Methylphenol 0.00 0.00 0.00E+00 0A2 347 ' 3.49E-11 000 0.00 0.00E+00 
2,4-Dimethylphenol 0.00 0.00 0.00E+00 , 0.00 0.00 0.00E+00 100 0.00 0.00E+00 
2-Methylnapthalene 0:' 	 - 0.00 0.00 0.00E+00 0.00 0.00 ., 	' 0.00E+00 , 0.00 0.00 • 0.00E+00 
Acenaphthylene 0.00 0.00 . 0.00E+00 0 00 0.00 0.00E+00 1.00 0.00 0.00E+00 
Acenapthene 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 .. 0.00 0.00 0.00E+00 
Dibenzofuran 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 0 . 10 0.00 0.00E+00 
Fluorene 0.00 0.00 , 0.00E+00 ,. 0.00 0.00 0.00E+00 . j L10 0.00 0.00E+00 
Phenanthrene 0.00 0.00 0.00E+00 , 0,00 0.00 0.00E+00 , 0 GO 0.00 0.00E+00 
Anthracene ' 0.00 0.00 0.00E+00 ,, 0.13 107 : 1.00E+02 .:'., 0. 00 0.00 0.00E+00 
Carbazole 0 00 0.00 0.00E+00 0.00 0.00 0.00E+00 . 

110 0.00 0.00E+00 - 	• 

Di-n-butylphthalate . 	 . 	,,, 0.12 99 2.59E-07 .. 0.00 0.00 ; 0.00E+00 , 	: 	. 0 	1=1 116 1.49E-06 
Fluoranthene 0.14 116 E 3.57E+01 11 0.00 0.00 . 	., 0.00E+00 .  0 000 0.00 . 0.00E+00 
Pyrene 0.00 0.00 .‘.. 0.00E+00 0.00 0.00 .. 0.00E+00 0.00 0.00 0.00E+00 , 

Butylbenzylphthalate ' 	 :' 	"J 0.00 0.00 . 	.: 0.00E+00 ..: 0.00 0.00 ,..: 0.00E+00 ,. ' 	 - 	 - 	0.98 809 ii 1.19E-02 c",I 
Benzolalanthracene . 	. 0.00 0.00 . 0.00E+00 ,. 0.00 0.00 0.00E+00 . 	`,-, 0.00 0.00 0.00E+00 
Chrysene 0.00 0.00 - 0.00E+00 . 	.. 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 
bis(2-Ethylhexyl)phthalate ' 	: 	 ' 	•''' 0.00 0.00 , 0.00E+00 0.00 0.00 u 0.00E+00 : 	: 0.00 0.00 0.00E+00 
Benzolb1-41fluoranthene 0.00 0.00 0.00E+00 .1.. 0.00 0.00 -: 0.00E+00 2 ,. 0.00 0.00 0.00E+00 
Benzo(alpyrene 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 
Indeno(1,2,3-cdlpyrene , 	:-.. 0.00 0.00 ., 0.00E+00 :'..; 0.00 0.00 .,. 0.00E+00 '... 0.00 0.00 0.00E+00 
Dibenz[a,hlanthracene ' - 0.00 0.00 0.00E+00 : 	,, 0.00 0.00 : 0.00E+00 .', 	' 0.00 0.00 0.00E+00 
Benzoig,h,ilperylene ' 0 00 0.00 0.00E+00 ,,:; 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 

RISK/ 	. 	: 	 . 	-.  TO: 	..1" 1 1:;0;,',..,'_i : I 
0 

:;:i.-.0:.- -...,.- : . 	R  
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Table 178 

  

EVAPORATION DAM 4:  HUMAN RISK ASSESSMENT •  SEDIMENTS  • SAMPLE NO's 1 & 2  IORGAN/C PAVi s  c„,  IVS - MASTER PLAN 

     

SAMPLE NUMBERS: 1 & 2 

7  EPA HMI 

EPA DWELI 

F1SA RID] 
WHO CV 

RISK TO 
SAMPLE NO. 1 

HUMAN 
SAMPLE NO. 2 

ORGANIC 

COMPOUNDS 	RHN 
Volatile & 	ADII0V 

Semi -Volatile 	 ' 

e  Lab conc. 
ppm 

13  Conc. in 

groundwater 

(EEC) 
ppb 

14  PDI 
groundwater 

exposure 
mglkgfday 

10 
 Margin 

of Safety 
% 

8  Lab conc. 
ppm 

13  Conc. in 

groundwater 

(EEC) 
ppb 

14 
 PDI 

groundwater 

exposure 
mg/kgIday 

10 
 Margin 

of Safety 
% 

Benzene 	 , EPA RfD <  I.i  1 1.11 1.1  I 1.11 <  1.11 I.11 I. 1  I  

Toluene EPA RfD < 0.01 0.00 0.00 0.00 < 0.01 0.00 0.00 
Ethylbenzene EPA RfD < 0.01 0.00 0.00 0.00 < 0.01 0.00 0.00 
m,p-Xylene WHO GV < 0.01 0.00 0.00 0.00 • 0.01 0.00 0.00 
o-Xylene WHO GV < 0.01 0.00 0.00 0.00 ( 0.01 0.00 0.00 
Styrene EPA RfD < 0.01 0.00 0.00 0.00 < 0.01 0.00 0.00 
lsopropylbenzene EPA RfD < 0.01 0.00 0.00 0.00 , 0.9  i 0.00 0.00 
1,3,5-Trimethylbenzene EPA RfD < 0.01 0.00 0.00 0.00 - 	16 ! 0.00 0.00 
1,2,4-Trimethylbenzene EPA RfD < 0.91 0.00 0.00 0.00 -, ., L  . 0.00 0.00 
Naphthalene EPA RfD < 0.01 0.00 0.00 0.0 -  - 	 , 	I 0.00 0.00 
Phenol 	 1 EPA RfD 0.00 0.00 0.00 0.00 ?2 .00 0.00 0.00 
2-Methylphenol 	 . EPA RfD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
4-Methylphenol EPA RfD 0.00 0.00 0.00 0.00 .0 0.00 0.00 
2,4 -Dimethylphenol EPA RfD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2-Methylnaphthalene t.,....k, EPA RfD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Acenaphthylene Jj'. WHO GV 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Acenaphthene EPA RfD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Dibenzofuran EPA RfD 0.00 0.00 0.00 0.01 0.00 0.00 0.00 
Fluorene EPA RfD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Phenanthrene it WHO GV 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Anthracene EPA RfD 0.00 0.00 0.00 0.0 0.00 0.00 0.00 
Carbazole • EPA RfD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Di -n -butylphthalate EPA RfD 0.19 157 0.0052 5.2 0.22 182 0.006 
Fluoranthene EPA RfD 0.12 99 0.0033 8.25 0.15 124 0.004 
Pyrene  EPA RfD 0.00 0.00 0.00 0.00 0.11 91 0.003 
Butylbenzylphthalate EPA RfD 0.00 0.00 0.00 0.00 0.15 124 0.004 
Benzolaianthracene WHO GV 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Chrysene WHO GV 0.00 0.00 0.00 0.01 0.00 0.00 0.00 
bis12-EthylhexylIphthalate EPA RfD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Benzolb1-41fluoranthene 1 	1 WHO GV 0.00 0.00 0.00 0.00 0.13 107 0.0036 1783'3 
Benzoialpyrene -II 

. 
WHO GV 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indeno[1,2,3 -cdlpyrene WHO GV 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
DibenzIa,hlanthracene WHO GV 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Benzolg,h,iIperylene WHO GV 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

IIISI",  I 	 , n  HUMAN Grouticivraer Urouath.,:ate.i 



6 

Table 179 
EVAPORATION  DAM 4:  HUMAN RISK ASSESSMENT •  SEDIMENTS  • SAMPLE NO's 3 & 4  [ORGAM 	& Vocl  IVS - MASTER PLAN 
SAMPLE NUMBERS: 3 & 4 

ORGANIC 

COMPOUNDS 

Volatile & 
Semi -Volatile 

7 EPA MI 

EPA MEL/ 

RSA RfDI 
WHO GU 

RISK TO 
SAMPLE NO.3 

HUMAN 
SAMPLE NO.4 

RMI 
ADIfG11 

, II!  kgfday. 
8  Lab conc. 

ppm 

13 
 Conc. in 

groundwater 

(EEC) 

PIA 

14 
 P01 

groundwater 

exposure 
mg/kg/day 

10 
 Margin 

of Safety 
% 

8 
 Lab conc. 

ppm 

13  Conc. in 

groundwater 

(EEC) 
ppb 

14  POI 

groundwater 

exposure 
mg/kgIday 

10 
 Margin 

of Safety 
% 

Benzene . EPA RfD < 0.01 0.0 0.00 ;100 < 0.01 0.00 0.00 ,i 	:..r. 
Toluene EPA RfD < 0.01 0.00 0.00 'i.00 < 0.01 0.00 0.00 
Ethylbenzene EPA RfD < 0.01 0.00 0.00 i,.00 < 0.01 0.00 0.00 
m,p -Xylene WHO GV < 0.01 0.00 0.00 < 0.01 0.00 0.00 
o-Xylene WHO GV < 0.01 0.00 0.00 < 0.01 0.00 0.00 
Styrene EPA RfD " 0.01 0.00 0.00 < 0.0 ; 0.00 0.00 
Isopropylbenzene EPA RfD < 0.01 0.00 0.00 < 0.01 0.00 0.00 
1,3,5-Trimethylbenzene EPA RfD < 0.01 0.00 0.00 , < 0.01 0.00 0.00 
1,2,4-Trimethylbenzene EPA RfD < 0.01 0.00 0.00 .:, 00 < 0.01 0.00 0.00 
Naphthalene EPA RfD < 0.01 0.00 0.00 < 0.0 i 0.00 0.00 
Phenol EPA RfD 0.00 0.00 0.00 0.00 0.00 0.00 
2-Methylphenol EPA RfD 0.00 0.00 0.00 0.00 0.00 0.00 
4-Methylphenol EPA RfD 0.29 239 0.008 159 11.00 0.00 0.00 
2,4-Dimethylphenol EPA RfD 0.00 0.00 0.00 0.00 0.00 0.00 
2 -Methylnaphthalene EPA RfD 0.00 0.00 0.00 ,  .00 0.00 0.00 0.00 
Acenaphthylene WHO GV 0.00 0.00 0.00 ..r.w., 0.00 0.00 0.00 
Acenaphthene EPA RfD 0.00 0.00 0.00 0.00 0.00 0.00 
Dibenzofuran EPA RID 0.00 0.00 0.00 0.{10 0.00 0.00 0.00 
Fluorene EPA RID 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Phenanthrene WHO GV 0.00 0.00 0.00 11.110 0.00 0.00 0.00 
Anthracene EPA RfD 0.00 0.00 0.00 .3.L'0 0.00 0.00 0.00 
Carbazole EPA RfD 0.00 0.00 0.00 n '',F 

i.t .JJ 0.00 0.00 0.00 
Di-n -butylphthalate EPA RfD 0.12 99 0.003 0.:`.0 0.12 99.0 0.0033 
Fluoranthene EPA RfD 0.00 0.00 0.00 ;.;.00 0.14 116 0.0039 
Pyrene EPA RfD 0.00 0.00 0.00 O 00 0.00 0.00 0.00 
Butylbenzylphthalate EPA RfD 0.00 0.00 0.00 U.OU 0.00 0.00 0.00 
Benzotalanthracene WHO GV 0.00 0.00 0.00 0.00 0.00 0.00 
Chrysene WHO GV 0.00 0.00 0.00 1.01] 0.00 0.00 0.00 
bis(2-Ethylhexyl)phthalate EPA RfD 0.00 0.00 0.00 100 0.00 0.00 0.00 
Benzolb1+11(1fluoranthene WHO GV 0.00 0.00 0.00 :.00 0.00 0.00 0.00 
Benzofalpyrene WHO GV 0.00 0.00 0.00 ,i3 	=.;ti 0.00 0.00 0.00 
Indeno[1,2,3-cd1pyrene WHO GV 0.011 0.00 0.00 ,, 0.00 0.00 0.00 
Dibenzla,hianthracene WHO GV 0.00 0.00 0.00 _iJ +30 0.00 0.00 0.00 
Benzo[g,h,i]perylene . WHO GV 0.00 0.00 0.00 .. 0.00 0.00 0.00 

RISK  I 	 :  HUMAN Groundwater R Groundwater 



Table 180 

EVAPORATION DAM 4:  HUMAN RISK ASSESSMENT •  sa, LAMEZIS.  • SAMPLE NO's 5 & 6 	 - IVS - MASTER PLAN 
SAMPLE NUMBERS: 5 & 6 

ORGANIC 
7 

EPA MI 

SAMPLE 
13 

 Conc. in 

NO. 5 
14  PDI 

RISK TO HUMAN 
SAMPLE 

13  Conc. in 

NO.6 
14  PD1 

COMPOUNDS RfDI EPA DWEL1 groundwater groundwater 
10  Margin groundwater groundwater 

10 
 Margin  

Volatile & ADIIGV RSA MI 8  Lab cone. (EEC) exposure of Safety 8  Lab conc. (EEC) oxposure of Safety 
Semi-Volatile mglkgIday WHO GV ppm PO mg/kgfday % ppm ppb mg/kg/day % 

Benzene 0.002 EPA RfD MffignillUEENimmgE =am imige1,Is ill.11111121 
Toluene 0.2 EPA RfD < 0.01 0.00 0.00 0.08 <0.01 0.00 0.00  
Ethylbenzene 0.1 	. EPA RfD <110! 0.00 0.00 0, 88 < 0.01 0.00 0.0 
m,p-Xylene 0.17 WHO GV < 0.01 0.00 0.00 il 00 < 0.01 0.00 0.00  
o-Xylene 0.17 WHO GV ..- 	,-, 	,..1 

,-.. 	tt 	::, 	: 0.00 0.00 0. 00 < 0.01 0.00 0.00  
Styrene 0.2 EPA RfD -, 0 CI 0.00 0.00 0. 88 < 0.01 0.00 0.00 
Isopropylbenzene 0.1 	0 EPA RfD < 0 01 0.00 0.00 0. 80 < 0.01 0.00 0.00 ._ 
1,3,5-Trimethylbenzene 0.05 EPA RfD < 0 01 0.00 0.00 =  00 < 0.01 0.00 0.00 
1,2,4•Trimethylbenzene 0.05 	• EPA RfD < 0.01 0.00 0.00 0.80 < 0.01 0.00 0.00 
Naphthalene 0.02 EPA RfD < 0.0: 0.00 0.00 -... < 0.01 0.00 0.00 
Phenol 0.6 EPA RfD 0.00 0.00 0.00 0.00 0.00 0.00  
2-Methylphenol 0.05 	 - EPA RfD 0.08 0.00 0.00 .. 8.00 0.00 0.00 ., 
4-Methylphenol 0.005 EPA RfD 0.42 347 0.012 231 0.00 0.00 0.00 
2,4-Dimethylphenol 0.02 	. EPA RfD 10.00 0.00 0.00 0 0.00 0.00 0.00 
2-Methylnaphthalene 0.02 	- =.,., EPA RfD 0.00 0.00 0.00 0.00 0.00 0.00 . 
Acenaphthylene 0.00002  '` WHO GV :,010 0.00 0.00 0.00 0.00 0.00 
Acenaphthene 0.1 	' EPA RfD :EH 0.00 0.00 0.00 0.00 0.00 
Dibenzofuran 0.004 	' EPA RfD 0.00 0.00 5.00 - 0.00 0.00 0.00 
Fluorene 0.04 	:', EPA RfD 0.00 0.00 0.00 = 	,.. =S. 0.00 0.00 0.00 
Phenanthrene 0.0002  WHO GV 0.00 0.00 0.00 - 0.00 0.00 0.00 
Anthracene 0.3 	q;,' EPA RfD 0.13 107 0.0036 0.00 0.00 0.00 
Carbazole 0.006 	--.,. EPA RfD 0.00 0.00 0.00 0.00 0.00 0.00 
Di-n-butylphthalate 0.1 	0 EPA RfD 0.00 0.00 0.00 0.14 116 0.0039 
Fluoranthene 0.04 	 ,.. EPA RfD 0.00 0.00 0.00 _ 0.00 0.00 0.00 . 
Pyrene 0.03 	.--. EPA RfD 0.00 0.00 0.00 , 0.00 0.00 0.00 
Butylbenzylphthalate 0.2 	-- EPA RID 0.00 0.00 0.00 0.98 809 0.027 
Benzo[a]anthracene 0.00002  , WHO GV 0.00 0.00 0.00 ...k.,.. 0.00 0.00 0.00 
Chrysene 0.00002.t.. WHO GV 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
bis(2-Ethylhexyl)phthalate 0.020 EPA RfD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Benzo(bl+Iklfluoranthene 0.00002 WHO GV 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Benzolalpyrene 0.0002  .., WHO GV 0.00 0.00 0.00 0.00 0.00 0.00 
Indeno(1,2,3-cdlpyrene 0.000020 WHO GV 0.00 0.00 0.00 0.00 0.00 0.00 
Dibenzla,hlanthracene 0.0002-  5. WHO GV d.00 0.00 0.00 0.00 0.00 0.00 
Benzo 	h i ler lene fileffiliga WHO GV :100 0.00 0.00 0.00 0.00 0.00 

0 '..  i 	 :  HUMAN Groundwater - R 0: &mi. dw2  ter 111111111 
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/ - crrl) 

ANALYSES in mg/I 
b ern it 	De,Y1 if 	SAM Pg,,D4r E 	j....) cfr,-)if 	,0411 ti 

1 2 3 4 5 

SAMPLE NUMBER 3737 3738 3739 3740 3741 

pH 6,2 6,2 6,0 6,0 6,0 

CONDUCTIVITY in mS/rn at 25 ° C 2170 2162 2173 2175 2171 

TOTAL DISSOLVED SOLIDS at 180 ° C 13610 13918 13610 13822 13674 

AMMONIA as N 153 151 151 150 150 

NITRATE as N 0,6 0,6 0,6 0,6 0,6 

CHLORIDE as CI 3499 3499 3499 3499 3499 

SULPHATE as SO4 5389 5389 5500 5500 5556 

SILICA as Si 1,5 1,5 1,7 1,6 1,5 

FLUORIDE as F 14,2 13,5 13,4 13,3 13,3 

SODIUM as Na 2460 2489 2503 2486 2464 

POTASSIUM as K 522 529 515 518 511 

CALCIUM as Ca 621 641 631 661 621 

MAGNESIUM as Mg 383 371 371 365 389 

ALUMINIUM as Al < 0,100 < 0,100 < 0,100 < 0,100 < 0,100 

BORON as B 1,9 1,5 1,6 1,4 1,9 

CADMIUM as Cd 0,053 0,053 0,055 0,055 0,053 

CHROOM as Cr i 	0,039 0,033 0,044 0,041 0,029 

IRON as Fe 0,435 0,393 0,428 0,399 0,403 

COPPER as Cu 0,037 0,036 0,034 0,033 0,037 

MANGANESE as Mn i 	39 39 39 38 38 

LEAD as Pb 0,313 0,320 0,311 0,313 0,302 

MERCURY as Hg j 	< 0,002 < 0,002 < 0,002 < 0,002 < 0,002 

NICKEL as Ni 0,157 0,157 0,162 0,162 0,159 

SELENIUM as Se 0,014 0,013 0,015 0,020 0,016 

ZINC as Zn 1 	0,053 0,059 0,058 0,055 0,054 

FREE CYANIDE as CN 1 	< 0,05 < 0,05 < 0,05 < 0,05 < 0,05 

ARSENIC as As 1 	0,010 0,013 0,011 0,013 0,011 i  

HEXAVALLENT CHROMIUM as Cr -6+ < 0,025 < 0,025 < 0,025 < 0,025 < 0,025 

BARIUM as Ba I 	< 0,10 < 0,10 < 0,10 < 0,10 < 0,10 

COBALT as Co 0,184 0,179 0,183 0,181 0,184 

VANADIUM as V < 0,03 < 0,03 < 0,03 < 0,03 < 0,03 

TITANIUM as Ti 0,31 0,32 0,34 0,37 0,41 

% BALANCING 95,9 96,3 95,7 95,7 95,2 

Draft for discussion 
CONHDF-MTAL 
Research for IVS 

The information contained in this report is relevant only to the sample/samples supplied to WATERLAB (Pty) 
Ltd. Any further use of the above information is not the responsibility or liability of WATERLAB (Pty). Ltd. Except 

for the full report, parts of this report may not be reproduced without written approval of WATERLAB (Pty) Ltd. 
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PROJECT NUMBER: 1244 
	

REPORT NUMBER: 7968 

Dar3 

ANALYSES in mg/I 
Da-(1 li 	Day) Li 	SAMPLE NAME 	Lcirr? I 	-1-)cin / 

6 7 . _ 8 9 10 

SAMPLE NUMBER 3742 3743 3744 3745 3746 

pH 6,1 6,0 6,1 11,0 9,6 

CONDUCTIVITY in mS/rn at 25 °C 2166 2176 1808 1079 973 

TOTAL DISSOLVED SOLIDS at 180 °C 13686 13572 11562 6238 5652 

AMMONIA as N 150 151 71 11 9,5 

NITRATE as N 0,5 0,5 0,6 < 0,2 < 0,2 

CHLORIDE as CI 3474 3524 2680 1092 1092 

SULPHATE as SO4 5556 5500 4778 2833 2722 

SILICA as Si 1,8 1,8 0,6 16,6 
1 

13,9 

FLUORIDE as F 13,2 13,2 10,4 6,8 5,5 

SODIUM as Na 2484 2501 2087 1807 1574 
I 

POTASSIUM as K 508 502 367 266 237 
I 

CALCIUM as Ca 651 641 641 5 20 

MAGNESIUM as Mg 359 365 304 2 10 

ALUMINIUM as A! < 0,100 < 0,100 < 0,100 0,129 0,119 

BORON as B 1,9 1,8 1.3 2,0 1,5 

CADMIUM as Cd 0,053 0,052 0,046 0,020 0,018 

CHROOM as Cr 0,038 0,031 0,043 < 0,025 < 0,025 

IRON as Fe 0,430 0,498 0,396 0,118 0,042 

COPPER as Cu 0,036 0,036 0,033 < 0,025 < 0,025 

MANGANESE as Mn 39 39 33 0,038 < 0,025 

LEAD as Pb 0,312 0,298 0,245 0,083 0,070 

MERCURY as Hg < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 

NICKEL as Ni 0,164 0,161 0,138 0,066 0,059 

SELENIUM as Se 0,019 0,025 0,015 0,005 < 0,005 , 

ZINC as Zn 0,053 0,052 0,051 < 0,025 0,026 

FREE CYANIDE as CN < 0,05 < 0,05 0,19 0,22 0,06 

ARSENIC as As 0,009 0,010 0,011 0,008 0,006 

HEXAVALLENT CHROMIUM as Cr3 + < 0,025 < 0,025 < 0,025 < 0,025 < 0,025 

BARIUM as Ba < 0,10 < 0,10 < 0,10 < 0.10 < 0,10 

COBALT as Co 0,178 0,173 0,144 0,044 0,030 

VANADIUM as V < 0,03 < 0,03 < 0,03 0,11 0,09 

TITANIUM as Ti 0,42 0,55 0,053 0,15 < 0,03 

% BALANCING 95,3 95,2 96,4 97,3 96,2 

The information contained in this report is relevant only to the sample/samples supplied to WATERLAB (Pty) 
Ltd. Any further use of the above information is not the responsibility or liability of  s : :  (Pty). Ltd. Except 
for the full report, parts of this report may not be reproducel  ptOpt.itlwtitte-n  Fribi:fits*ii -rt- LAB (Pty) Ltd. 
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PROJECT NUMBER: 1244 
	

REPORT NUMBER: 7968 
Dcri 3 

ANALYSES in mo 
Zqty)  1 	04m/ 	SAMPLE NAME 	LI cn-13 	7) v...en...3 

11 12 13 14 15 	, 

SAMPLE NUMBER 3747 3748 3749 3750 3751 

pH 8,4 7,8 8,4 8,4 8,5 

CONDUCTIVITY in mS/m at 25 ° C 997 1010 2194 2226 2236 

TOTAL DISSOLVED SOLIDS at 180 °C 5772 5846 13898 13970 14382 

AMMONIA as N 19 21 5,0 3,4 3,9 

NITRATE as N < 0,2 < 0,2 0,3 0,3 0,4 

CHLORIDE as CI 1141 1166 3027 3102 3102 

SULPHATE as SO4 2722 2256 6000 6000 6111 

SILICA as Si 12,6 11,9 6,8 6,3 6,1 

FLUORIDE as F 6,0 6,4 15,1 16,1 16,6 

SODIUM as Na 1534 1521 3163 3188 3197 

POTASSIUM as K 225 222 648 665 634 

CALCIUM as Ca 84 112 491 521 541 

MAGNESIUM as Mg 21 26 207 219 231 

ALUMINIUM as Al 0,110 0,101 < 0,100 < 0,100 < 0,100 

BORON as B 1,7 1,6 2,1 2,3 1,8 

CADMIUM as Cd 0,021 0,022 0,054 0,055 0,056 

CHROOM as Cr < 0,025 0,025 0,040 0,035 0,036 

IRON as Fe 0,187 0,356 0,162 0,160 0,383 

COPPER as Cu < 0,025 < 0,025 0,042 0,042 0,042 

MANGANESE as Mn 0,175 0,275 0,344 0,263 0,204 

LEAD as Pb 0,078 0,083 0.311 0,320 0,324 

MERCURY as Hg < 0,002 < 0,002 < 0,002 < 0,002 < 0,002 

NICKEL as Ni 0,059 0,062 0,162 0,162 0,161 

SELENIUM as Se < 0,005 < 0,005 0,013 0,011 0,017 

ZINC as Zn 0,044 0,065 0,047 0,047 0,045 

FREE CYANIDE as CN < 0,05 < 0,05 < 0,05 < 0,05 < 0,05 

ARSENIC as As 0,005 0,008 0,007 0,007 0,007 

HEXAVALLENT CHROM1UM,as Cr6+ < 0,025 < 0,025 < 0,025 < 0,025 < 0,025 

BARIUM as Ba < 0,10 < 0,10 < 0,10 < 0,10 < 0,10 

COBALT as Co 0,035 0,036 0,125 0,126 0,129 

VANADIUM as V 0,05 0,04 < 0,03 < 0,03 < 0,03 

TITANIUM as Ti 0,10 0,16 0,24 0,26 0,29 

% BALANCING 97,2 100,0 96,2 96,7 96,5 

The information contained in this report is relevant only to the sample/samples supplied to WATERLAB (Pty) 
Ltd. Any further use of the above information is not the responsibility or liability of WATERLAB (Pty). Ltd. Except 

for the full report, parts of this report may not be  reprdreilo4iwitlawt.wegrt,taq-ippr,pi*pf  WATERLAB (Pty) Ltd. 
LI r 	 %. A .) 	4-R 
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PROJECT NUMBER: 1244 
	

REPORT NUMBER: 7968 

ANALYSES in mg/I Zay, ?.._ 	1),,_ SAMPI 	NAME 
1.1,7m -7  

16 17 18 

SAMPLE NUMBER 3752 3753 3754 

pH 8,9 8,9 8,1 

CONDUCTIVITY in mS/rn at 25 °C 1627 1628 1142 

TOTAL DISSOLVED SOLIDS at 180 °C 9720 9782 6734 

AMMONIA as N 5,6 5,6 12,3 

NITRATE as N < 0,2 < 0,2 < 0,2 

CHLORIDE as CI 1687 1737 1266 

SULPHATE as SO4 4389 4333 2500 

SILICA as Si 11,9 12,3 13,2 

FLUORIDE as F 12,8 12,9 8,6 

SODIUM as Na 2810 2780 1767 

POTASSIUM as K 481 474 255 

CALCIUM as Ca 40 40 106 

MAGNESIUM as Mg 22 23 27 

ALUMINIUM as Al 0,184 0,221 0,239 

BORON as B 2,8 1,8 1,8 

CADMIUM as Cd 0,035 0,035 0,024 

CHROOM as Cr < 0,025 < 0,025 < 0,025 

IRON as Fe 0,518 0,530 1,17 

COPPER as Cu 0,028 0,029 < 0,025 

MANGANESE as Mn 0,123 0,132 0,579 

LEAD as Pb 0,182 0,179 0,117 

MERCURY as Hg < 0,002 < 0,002 < 0,002 

NICKEL as Ni 0,107 0,115 0,070 

SELENIUM as Se < 0,005 < 0,005 0,008 

ZINC as Zn 0,050 0,048 0,061 

FREE CYANIDE as CN < 0,05 < 0,05 < 0,05 

ARSENIC as As 0,013 0,014 0,007 

HEXAVALLENT CHROMIUM,as Cr6± < 0,025 < 0,025 < 0,025 

BARIUM as Ba < 0,10 < 0,10 < 0,10 

COBALT as Co 0,071 0,075 0,047 

VANADIUM as V 0,03 < 0,03 < 0,03 

TITANIUM as Ti 0,51 0,50 0,61 

% BALANCING 99,4 98,8 98,5 

The information contained in this report is relevant only to the sample/samples supplied to WATERLAB (Pty) 
Ltd. Any further use of the above information is not the responsibility or liability of WATERLAB (Pty). Ltd. Except 
for the full report, parts of this report may not be reproduced without written approval of WATERLAB (Pty) Ltd. 
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From: 	Bridgit Liebenberg <BLiebenberg©csirco.za> 
To: 	<OFT©global.co.za > 
Sent: 	Friday, February 08, 2002 11:37 AM 
Attach: 	VOC&SVOC REP 011553.doc 
Subject: 	Report 

Dear Dr Fourie, 

Please find attached our report for the VOC and SVOC analysis of 25 
water and 16 sediment samples. 

We trust the attached will meet with your approval. Please accept our 
apologies for the delay in these results and for any inconvenience this 
may have caused. 

If you should have any further queries, please do not hesitate to 
contact me. 

Regards, 

Bridgit 

I 	Lt 

(/,/,,iczc — 

1 Draf for discussion 
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1310/CHEMTEK 

Programme for Organic, Pinelands Road Your Ref.: 
Biochemical Pinelands Site 
& Environmental Analysis Building T5 Our Ref.: 01 - 1553 
Private Bag X2 Modderfontein 1645 
P. 0. Modderfontein 1645 Gauteng Enquires: B G Cowan 
Gauteng South Africa 
South Africa Tel. #: 011-605 2452 

Fax #: (011) 605-2537 

Date: 08 February 2002 

CERTIFICATE OF ANALYSIS 

Ockie Fourie Toxicologists 
Po Box 73179 
Lynnwood Ridge 
0040 

ATTENTION: Dr 0 Fourie 

Dear Dr Fourie, 

SUBJECT: DETERMINATION OF VOLATILE ORGANIC COMPOUNDS AND 
SEMI-VOLATILE ORGANIC COMPOUNDS IN AQUEOUS AND 
SEDIMENT SAMPLES  

1. INTRODUCTION 

This report details the results for the analysis of aqueous and sediment samples received 
on 23 November 2001. 

2. SAMPLE RECEIPT AND HANDLING 

Twenty-five aqueous samples for volatile organic analysis (VOC) were received in 
duplicate in 40m1 EPA vials. Twenty-five water samples for semi-volatile organic 
analysis (SVOC) were received in 1-litre Schott bottles. Sixteen sediment samples were 
received in glass jars for both volatile and semi-volatile organic analysis. The samples 
were immediately transferred to a refrig.erator where they were kept until analysed. 

This report relates only to samples tested and to conditions, which prevailed when, samples were received. The certificate may not be 
reproduced, except in frkwirhayt,thfwrin'en-ypproval-orthq-Program Manager (PROBE) 

:1) r a ! 	G 	C7,...i;SSr)T1   
*Not SANAS Accredited 
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3. ANALYTICAL METHODS 

	

3.1 	Volatile organics: 

Volatile organics in the water samples were determined by purge and trap 
GC-MS using method GC.050 (based on US EPA 8260). 

Volatile organics in the sediment samples* were determined using an in-
house headspace GC-MS method (based on US EPA 5021 & 8260). 

	

3.2 	Semi-Volatile organics: 

Semi-Volatile organics* in the soil and water samples were determined using 
an in-house GC-MS method based on US EPA 8270. 

4. RESULTS 

4.1 	Volatile Organics: 

The volatile organic results are given in Appendix 1. This is a target 
compound analysis. A list of the target compounds, together with the method 
detection limits is given with the results. 

	

4.2 	Semi-Volatile Organics: 

The semi-volatile organic results are given in Appendix 2. This is a target 
compound analysis. A list of the target compounds, together with the method 
detection limits is given with the results. 

We trust these results will meet with your approval. Please let us know if you require any 
further information. 

Yours faithfully, 

B G Cowan 
Project Manager 
PROBE, Bio/Chemtek 
CSIR 

Draft for d6scus54m 
r ,u" 	

. ; 

Ri2search for 1VS   

This report relates only to samples tested and to conditions, which prevailed when, samples were received. The certificate may not be 
reproduced, except in full, without the written approval of the Program Manager (PROBE) 
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BIO/CHEMTEK 

Appendix I 

Volatile Organics 
by 

Purge and Trap GC-MS 
Derr-14 

' 

Dc.11Y1  t.f 

Date Analysed 14/12/01 X5/12/01 15/12/01 15/12/01 
Ref no 01-155 •  01-1553 01-1553 01-1553 
Sample I.D. MDL 1,8/  1D 2S 2D 

Peak CAS No.: Units ug/litre lig/litre lig/litre [tg/litre ug/litre 
1 75-71-8 Dichlorodifluoromethane 0.4 - 
2 75-01-4 Vinyl Chloride 0.2 
3 74-83-9 Bromomethane 0.3 - - - 
4 75-69-4 Trichlorofluoromethane 0.2 - - - 
5 75-35-4 1,1-Dichloroethene 0.3 - 
6 75-09-2 Dichloromethane 0.1 <4 <4 <4 <4 
7 156-60-5 trans-1,2-Dichloroethene 0.3 - - 
8 75-34-3 1,1-Dichloroethane 0.3 
9 156-59-2 cis-1,2-Dichloroethene 0.1 
10 594-20-7 2,2-Dichloropropane 0.2 - 
11 74-97-5 Bromochloromethane 0.2 - - - - 
12 67-66-3 Chloroform 0.3 - - - 
13 71-55-6 1,1,1-Trichloroethane 0. 2 - - - 
14 563-58-6 1,1-Dichloropropene 0.3 - - - 
15 56-23-5 Carbon Tetrachloride 0.3 - - - 
16 107-06-2 1,2-Dichloroethane 0. 2  - 
17 71-43-2 Benzene 0.2 - - 
18 79-01-6 Trichloroethene 0. 2  - 
19 78 - 87 - 5 1,2-Dichloropropane 0. 2  - - - 
20 74-95-3 Dibromomethane 0.1 
21 75-27-4 Bromodichloromethane 0.2 
22 108-88-3 Toluene 0. 2  <1 <1 <1 <1 
23 79-00-5 1,1,2-Trichloroethane 0.3 - - - - 
24 142 -28 -9 1,3-Dichloropropane 0. 2  - - 
25 127-18-4 Tetrachloroethene 0.2 - 
26 124-48-1 Dibromochloromethane 0.3 - - - 
27 106-93-4 1,2-Dibromoethane 0. 2 - - - 
28 108-90-7 Chlorobenzene 0.3 - 
29 630-20-6 1,1,1,2-Tetrachloroethane 0. 2  - - 

" -" = < Method detection limit (MDL) 
[Draft for discussioni 

CO N 7 '; E 	L 
F:esParth for WS   

This report relates only to samples tested and to conditions, which prevailed when, samples were received. The certificate may not be 
reproduced, except in full, without the written approval of the Program Manager (PROBE) 
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Appendix I 

Volatile Organics 
by 

Purge and Trap GC-MS 
arnil 

Date Analysed 14/12/01 15/12/01 15/12/01 15/12/01 
Ref no 01-1553 01-1553 01-1553 01-1553 
Sample ED. MDL 1S 1D 2S 2D 

Peak CAS No.: Units u.•/litre uollitre u /litre u /litre ue/litre 

30 100-41-4 Ethylbenzene 0.2 
31 108-38-3 

106-42-3 
m,p-Xylene 

0.4 - - 
32 95-47-6 o-Xylene 0.1 - 
33 100-42-5 Styrene 0.1 - 
34 75-25-2 Bromoform 0.4 - - 
35 98-82-8 Isopropylbenzene 0.2 
36 79-34-5 1,1,2,2-Tetrachloroethane 0.4 
37 96-18-4 1,2,3-Trichloropropane 0.4 - 
38 108-86-1 Bromobenzene 0.2 
39 103-65-1 n-Propylbenzene 0.2 
40 95-49-8 2-Chlorotoluene 0.1 
41 108-67-8 1,3,5-Trimethylbenzene 0.1 
42 106-43-4 4-Chlorotoluene 0.2 
43 98-06-6 tert-Butylbenzene 0.3 
44 95-63-6 1,2,4-Trimethvlbenzene 0.2 - - 
45 135-98-8 sec-Butylbenzene 0.3 - 
46 99-87-6 4-Isopropyltoluene O.'? - 
47 541-73-1 1,3-Dichlorobenzene 0.4 
48 106-46-7 1,4-Dichlorobenzene 0.3 
49 104-51-8 n-Butylbenzene 0.5 
50 95-50-1 1,2-Dichlorobenzene 0.2 
51 96-12-8 1,2-Dibromo-3- 

chloropropane 0.2 - - 
52 120-82-1 1,2,4-Trichlorobenzene 0.4 
53 87-68-3 Hexachlorobutadiene 0.7 
54 91-20-3 Naphthalene 0.5 <1 <1 <1 <1 
55 87-61-6 1,2,3-Trichlorobenzene 0.7 - - 

" —" = < Method detection limit (MDL) 

Draft for discussion 

r h  for WS 

This report relates only to samples tested and to conditions, which prevailed when, samples were received. The certificate may not be 
reproduced, except in full, without the written approval of the Program Manager (PROBE) 
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810/CHEMTEK 

Appendix I 

Volatile Organics 
by 

Purge and Trap GC-MS 
1.)0"-' 

Date Analysed 15/12/01 15/12/01 15/12/01 
Ref no 01-1553 01-1553 01-1553 
Sample I.D. MDL 3S 3D 4S 

Peak CAS No.: Units lig/litre u.g/litre p.g/litre lig/litre 
1 75-71-8 Dichlorodifluoromethane 0.4 - 
2 75-01-4 Vinyl Chloride 0.2 
3 74-83-9 Bromomethane 0.3 - - 
4 75-69-4 Trichlorofluoromethane 0.2 
5 75-35-4 1,1-Dichloroethene 0.3 
6 75-09-2 Dichloromethane 0.1 <4 <4 <4 
7 156-60-5 trans-1,2-Dichloroethene 0.3 - - - 
8 75-34-3 1,1-Dichloroethane 0.3 - 
9 156-59-2 cis-1,2-Dichloroethene 0.1 - 

10 594-20-7 2,2-Dichloropropane 0.2 
11 74-97-5 Bromochloromethane 0.2 - - 
12 67-66-3 Chloroform 0.3 
13 71-55-6 1,1,1-Trichloroethane 0.2 
14 563-58-6 1,1-Dichloropropene 0.3 - 
15 56-23-5 Carbon Tetrachloride 0.3 
16 107-06-2 1,2-Dichloroethane 0.2 - - 

17 71-43-2 Benzene 0.2 - 
18 79-01-6 Trichloroethene 0.2 - 
19 78-87-5 1,2-Dichloropropane 0.2 
20 74-95-3 Dibromomethane 0.1 - - - 
21 75-27-4 Bromodichloromethane 0.2 - - 
22 108-88-3 Toluene 0.2 <1 <1 <1 

23 79-00-5 1,1,2-Trichloroethane 0.3 - - 
24 142-28-9 1,3-Dichloropropane 0.2 - - 

25 127-18-4 Tetrachloroethene 0.2 - - - 
26 124-48-1 Dibromochloromethane 0.3 - - 
27 106-93-4 1,2-Dibromoethane 0.2 - - 
28 108-90-7 Chlorobenzene 0.3 - - - 
29 630-20-6 1,1,1,2-Tetrachloroethane 0.2 - 

" -" = < Method detection limit (MDL) 

 

Praft for discussion 
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Appendix I 

Volatile Organics 
by 

Purge and Trap GC-MS 

Date Analysed 15/12/01 15/12/01 15/12/01 
Ref no 01-1553' 01-1553 01-1553 
Sample I.D. MDL 3S 3D 4S 

Peak CAS No.: Units n/litre n/litre in/litre n/litre 
30 100-41-4 Ethylbenzene 0.2 - - 
31 108-38-3 

106-42-3 
m,p-Xylene 

0.4 - <2 
32 95-47-6 o-Xylene 0.1 <1 <1 
33 100-42-5 Styrene 0.1 
34 75-25-2 Bromoform 0.4 - 
35 98-82-8 Isopropylbenzene 0.2 
36 79-34-5 1,1,2,2-Tetrachloroethane 0.4 - 
37 96-18-4 1,2,3-Trichloropropane 0.4 
38 108-86-1 Bromobenzene 0.2 - - 
39 103-65-1 n-Propylbenzene 0.2 - - 
40 95-49-8 2-Chlorotoluene 0.1 - 
41 108-67-8 1,3,5-Trimethylbenzene 0.1 <1 <1 
42 106-43-4 4-Chlorotoluene 0.2 - 
43 98-06-6 tert-Butylbenzene 0.3 - 
44 95-63-6 1,2,4-Trimethylbenzene 0.2 <1 <1 
45 135-98-8 sec-Butylbenzene 0.3 - 
46 99-87-6 4-Isopropyltoluene 0.2 - 
47 541-73-1 1,3-Dichlorobenzene 0.4 - 
48 106-46-7 1,4-Dichlorobenzene 0.3 
49 104-51-8 n-Butylbenzene 0.5 - - - 
50 95-50-1 1,2-Dichlorobenzene 0.2 - - 
51 96-12-8 1,2-Dibromo-3- 

chloropropane 0.2 - - 
52 120-82-1 1,2,4-Trichlorobenzene 0.4 - - 
53 87-68-3 Hexachlorobutadiene 0.7 - 
54 91-20-3 Naphthalene 0.5 <1 <1 <1 
55 87-61-6 1,2,3-Trichlorobenzene 0.7 - - 
" —" = < Method detection limit (MDL) 

Draft for discussion 
CO ?If-; D F 

RJ, search  for IVS   

This report relates only to samples tested and to conditions, which prevailed when, samples were received. The certificate may not be 
reproduced, except in full, without the written approval of the Program Manager (PROBE) 
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B1O/CHEMTEK 

Appendix I 

Volatile Organics 
by 

Purge and Trap GC-MS 

Date Analysed 16/12/01 16/12/01 16/12/01 
Ref no 01-1553 01-1553 01-1553 
Sample I.D. MDL 4D 5S 5D 

Peak CAS No.: Units flg/litre vigilitre ptg/litre jig/litre 
1 75-71-8 Dichlorodifluoromethane 0.4 - - 
2 75-01-4 Vinyl Chloride 0.2 - - 
3 74-83-9 Bromomethane 0.3 - - 
4 75-69-4 Trichlorofluoromethane 0. 2  - - - 

5 75-35-4 1,1-Dichloroethene 0.3 - - 
6 75-09-2 Dichloromethane 0.1 <4 <4 <4 
7 156-60-5 trans-1,2-Dichloroethene 0.3 
8 75-34-3 1,1-Dichloroethane 0.3 - 
9 156-59-2 cis-1,2-Dichloroethene 0.1 
10 594-20-7 2,2-Dichloropropane 0. 2  - - - 

11 74-97-5 Bromochloromethane 0.2 - - 
12 67-66-3 Chloroform 0.3 - - 
13 71-55-6 1,1,1-Trichloroethane 0.2 - 
14 563-58-6 1,1-Dichloropropene 0.3 - 
15 56-23-5 Carbon Tetrachloride 0.3 - 
16 107-06-2 1,2-Dichloroethane 0.2 - 
17 71-43-2 Benzene 0. 2  - - 
18 79-01-6 Trichloroethene 0.2 - - - 
19 78-87-5 1,2-Dichloropropane 0.2 - - 
20 74-95-3 Dibromomethane 0.1 - 
21 75-27-4 Bromodichloromethane 0.2 - 
22 108-88-3 Toluene 0. 2  <1 - <1 
23 79-00-5 1,1,2-Trichloroethane 0.3 - - - 

24 142-28-9 1,3-Dichloropropane 0. 2  - - - 
25 127-18-4 Tetrachloroethene 0.2 - - - 
26 124-48-1 Dibromochloromethane 0.3 - 
27 106-93-4 1,2-Dibromoethane 0. 2  
28 108-90-7 Chlorobenzene 0.3 - - 
29 630-20-6 1,1,1,2-Tetrachloroethane 0.2 - - 

" —" = < Method detection limit (MDL) Draft for thscussion 
CONFIDENT!':".1_ 
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BIO/CHEMTEK 

Appendix I 

Volatile Organics 
by 

Purge and Trap GC-MS 

Date Analysed 16/12/01 16/12/01 16/12/01 
Ref no 01-1553 ' 01-1553 01-1553 
Sample I.D. MDL 4D 5S 5D 

Peak CAS No.: Units p.g/l p.g/litre lug/litre pg/litre 
30 100-41-4 Ethylbenzene 0.2 - 
31 108-38-3 

106-42-3 
m,p-Xylene 

0.4 
32 95-47-6 o-Xylene 0.1 - - 
33 100-42-5 Styrene 0.1 - 
34 75-25-2 Bromoform 0.4 - - 
35 98-82-8 Isopropylbenzene 0.2 
36 79-34-5 1,1,2,2-Tetrachloroethane 0.4 - 
37 96-18-4 1,2,3-Trichloropropane 0.4 - 
38 108-86-1 Bromobenzene 0.2 - -  
39 103-65-1 n-Propylbenzene 0.2 - 
40 95-49-8 2-Chlorotoluene 0.1 - 
41 108-67-8 1,3,5-Trimethylbenzene 0.1 - 
42 106-43-4 4-Chlorotoluene 0.2 - - 
43 98-06-6 tert-Butylbenzene 0.3 - 
44 95-63-6 1,2,4-Trimethylbenzene 0.2 - 
45 135-98-8 sec-Butylbenzene 0.3 
46 99-87-6 4-Isopropyltoluene 0.2 - - 
47 541-73-1 1,3-Dichlorobenzene 0.4 - - 
48 106-46-7 1,4-Dichlorobenzene 0.3 - - 
49 104-51-8 n-Butylbenzene 0.5 - - - 
50 95-50-1 1,2-Dichlorobenzene O.? - - 
51 96-12-8 1,2-Dibromo-3- 

chloropropane 0.2 - - 
52 120-82-1 1,2,4-Trichlorobenzene 0.4 
53 87-68-3 Ilexachlorobutadiene 0.7 - 
54 91-20-3 Naphthalene 0.5 <1 <1 <1 
55 87-61-6 1,2,3-Trichlorobenzene 0.7 - 

" —" = < Method detection limit (MDL) 

[Draft for discussion 
q 

L 
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This report relates only to samples tested and to conditions, which prevailed when, samples were received. The certificate may not be 
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" —" = < Method detection limit (MDL) 

Appendix I 

Volatile Organics 
by 

Purge and Trap GC-MS 
✓̂ cAr) LJ  DQ17-1t., 

Date Analysed 16/12/01 16/12/01 16/12/01 16/12/01 
Ref no 01-1553 01-1553 01-1553 01-1553 
Sample I.D. MDL 6S 6D 7S 7D 

Peak CAS No.: Units p.g/I ug/litre ttg/litre j.tg/litre p.g/litre 
1 75-71-8 Dichlorodifluoromethane 0.4 - - 
2 75-01-4 Vinyl Chloride 0.2 - - • - 
3 74-83-9 Bromomethane 0.3 - - - - 
4 75-69-4 Trichlorofluoromethane 0.2 
5 75-35-4 1,1-Dichloroethene 0.3 - - 
6 75-09-2 Dichloromethane 0.1 <4 <4 <4 <4 
7 156-60-5 trans-1,2-Dichloroethene 0.3 
8 75-34-3 1,1-Dichloroethane 0.3 - - - 
9 1 5 6-59-2 cis-1,2-Dichloroethene 0.1 - - 
10 594-20-7 2,2-Dichloropropane 0.2 - - 
11 74-97-5 Bromochloromethane 0.2 - - - 
12 67-66-3 Chloroform 0.3 - 
13 71-55-6 1,1,1-Trichloroethane 0.2 - - 
14 563-58-6 1,1-Dichloropropene 0.3 - - 
15 56-23-5 Carbon Tetrachloride 0.3 - - 
16 107-06-2 1,2-Dichloroethane 0.2 - - - 
17 71-43-2 Benzene 0.2 - 
18 79-01-6 Trichloroethene 0.2 - - - 
19 78-87-5 1,2-Dichloropropane 0.2 - - 
20 74-95-3 Dibromomethane 0.1 - - 
21 75-27-4 Bromodichloromethane 0.2 - - - 
22 108-88-3 Toluene 0.2 <1 <1 <1 <1 
23 79-00-5 1,1,2-Trichloroethane 0.3 - - - 
24 142-28-9 1,3-Dichloropropane 0.2 - - - 
25 127-18-4 Tetrachloroethene 0.2 - 
26 124-48-1 Dibromochloromethane 0.3 - - - 
27 106-93-4 1,2-Dibromoethane 0.2 - 
28 108-90-7 Chlorobenzene 0.3 - - - 
29 630-20-6 1,1,1,2-Tetrachloroethane 0.2 - - - 

This report relates only to samples tested and to conditions, which prevailed when, samples were received. The certificate may not be 
reproduced, except in full, without the written approval of the Program Manager (PROBE) 
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BIO/CHEMTEK 

Appendix I 

Volatile Organics 
by 

Purge and Trap GC-MS 	
Za^. 1 
	 L 

Date Analysed 16/12/01 16/12/01 16/12/01 16/12/01 
Ref no 01-1553 01=1553 01-1553 01-1553 
Sample I.D. MDL 6S 6D 7S 7D 

Peak CAS No.: Units ,  pg/litre ug/litre ug/litre ug/litre ug/litre 
30 100-41-4 Ethylbenzene 0.2 - - - 
31 108-38-3 

106-42-3 
m,p-Xylene 

0.4 - - - 
32 95-47-6 o-Xylene 0.1 - - - - 
33 100-42-5 Styrene 0.1 - - - 
34 75-25-2 Bromoform 0.4 - 
35 98-82-8 Isopropylbenzene 0.2 - - 
36 79-34-5 1,1,2,2-Tetrachloroethane 0.4 - 
37 96-18-4 1,2,3-Trichloropropane 0.4 - 
38 108-86-1 Bromobenzene 0.2 - 
39 103-65-1 n-Propylbenzene 0.2 - 
40 95-49-8 2-Chlorotoluene 0.1 - - 
41 108-67-8 1,3,5-Trimethylbenzene 0.1 - - - 
42 106-43-4 4-Chlorotoluene 0.2 - - - 
43 98-06-6 tert-Butvlbenzene 0.3 - - - 
44 95-63-6 1,2,4-Trimethylbenzene 0.2 - - - - 
45 135-98-8 sec-Butylbenzene 0.3 - - 
46 99-87-6 4-Isopropyltoluene 0.2 - - - 
47 541-73-1 1,3-Dichlorobenzene 0.4 - 
48 106-46-7 1,4-Dichlorobenzene 0.3 - - 
49 104-51-8 n-Butylbenzene 0.5 - - - 
50 95-50-1 1,2-Dichlorobenzene 0.2 
51 96-12-8 1,2-Dibrorno-3- 

chloropropane 0.2 - - - - 
52 120-82-1 1,2,4-Trichlorobenzene 0.4 - - - 
53 87-68-3 Hexachlorobutadiene 0.7 - - - 
54 91-20-3 Naphthalene  

1,2,3-Trichlorobenzene 
0.5 
0.7 

<1 <1 
- 

<1 
- 

<1  
- 55 87-61-6 

" —" = < Method detection limit (MDL) 
Draft for thscussion 
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reproduced, except in full, without the written approval of the Program Manager (PROBE) 
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Appendix I 

Volatile Organics 
by 

Purge and Trap GC-MS 
611Y-) I f 

Date Analysed 16/12/01 16/12/01 16/12/01 16/12/01 
Ref no 01-1553 01-1553 01-1553 01-1553 
Sample I.D. MDL 8D 9D 10D 11D 

Peak CAS No.: Units au/litre ag/litre pa/litre j_t 	/litre a /litre 
1 75-71-8 Dichlorodifluoromethane 0.4 
2 75-01-4 Vinyl Chloride 0.2 
3 74-83-9 Bromomethane 0.3 - - - - 
4 75-69-4 Trichlorofluoromethane 0.2 - - 
5 75-35-4 1,1-Dichloroethene 0.3 - 
6 75-09-2 Dichloromethane 0.1 <4 <4 <4 <4 
7 156-60-5 trans-1,2-Dichloroethene 0.3 - - 
8 75-34-3 1,1-Dichloroethane 0.3 - 
9 156-59-2 cis-1,2-Dichlorocthene 0.1 
10 594-20-7 2,2-Dichloropropane 0.2 - 
11 74-97-5 Bromochloromethane 0.2 - 
12 67-66-3 Chloroform 0.3 - 
13 71-55-6 1,1,1-Trichloroethane 0.2 - 
14 563-58-6 1,1-Dichloropropene 0.3 - - 
15 56-23-5 Carbon Tetrachloride 0.3 - - 
16 107-06-2 1,2-Dichloroethane 0.2 - - 
17 71-43-2 Benzene 0.2 <1 - - 
18 79-01-6 Trichloroethene 0.2 - - - - 
19 78-87-5 1,2-Dichloropropane 0.2 - - 
20 74-95-3 Dibromomethane 0.1 - 
21 75-27-4 Bromodichloromethane 0.2 - 
22 108-88-3 Toluene 0.2 2 <1 <1 - 
23 79-00-5 1,1,2-Trichloroethane 0.3 - - - 
24 142-28-9 1,3-Dichloropropane 0.2 - - - 
25 127-18-4 Tetrachloroethene 0.2 - - 
26 124-48-1 Dibromochloromethane 0.3 - 
27 106-93-4 1,2-Dibromoethane 0.2 - - - 
28 108-90-7 Chlorobenzene 0.3 - 

, 	29 630-20-6 1,1,1,2-Tetrachloroethane 0.2 - - - - 
" —" = < Method detection limit (MDL) 

4 

This report relates only to samples tested and to conditions, which prevailed when, samples were received. The certificate may not be 
reproduced, except in full, without the written approval of the Program Manager (PROBE) 
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Appendix I 

Volatile Organics 
by 

Purge and Trap GC-MS 
,D(4-7-13 Lie-kr) l DCrY\ 

Date Analysed 16/12/01 16/12/01 16/12/01 16/12/01 
Ref no 01-1553 01-1553 01-1553 01-1553 
Sample I.D. MDL 8D 9D 10D 11D 

Peak CAS No.: Units i.t 	/litre [la/litre p. /litre p. /litre a /litre 

30 100-41-4 Ethylbenzene 0.2 <1 - 
31 108-38-3 

106-42-3 
m,p-Xylene 

0.4 <2 - 
32 95-47-6 o-Xylene 0.1 <1 
33 100-42-5 Styrene 0.1 - 
34 75-25-2 Bromoform 0.4 
35 98-82-8 Isopropylbenzene 0.2 - 
36 79-34-5 1,1,2,2-Tetrachloroethane 0.4 - 
37 96-18-4 1,2,3-Trichloropropane 0.4 - 
38 108-86-1 Bromobenzene 0.2 
39 103-65-1 n-Propylbenzene 0.2 - - 
40 95-49-8 2-Chlorotoluene 0.1 - 
41 108-67-8 1,3,5-Trimethylbenzene 0.1 <1 
42 106-43-4 4-Chlorotoluene 0.2 
43 98-06-6 tert-Butylbenzene 0.3 
44 95-63-6 1,2,4-Trimethylbenzene 0.2 <1 - 
45 135-98-8 sec-Butylbenzene 0.3 
46 99-87-6 4-Isopropyltoluene 0.2 - - 
47 541-73-1 1,3-Dichlorobenzene 0.4 
48 106-46-7 1,4-Dichlorobenzene 0.3 - 
49 104-51-8 n-Butylbenzene 0.5 
50 95-50-1 1,2-Dichlorobenzene 0.2 
51 96-12-8 1,2-Dibromo-3- 

chloropropane 0.2 - - - - 
52 120-82-1 1,2,4-Trichlorobenzene 0.4 
53 87-68-3 Hexachlorobutadiene 0.7 
54 91-20-3 Naphthalene 0.5 <1 <1 <1 
55 87-61-6 1,2,3-Trichlorobenzene 0.7 - 

" —" = < Method detection limit (MDL) 

 

b -raft for d,scl 
CF 

6'-esearch 	r 1VS 

This report relates only to samples tested and to conditions, which prevailed when, samples were received. The certificate may not be 
reproduced, except in full, without the written approval of the Program Manager (PROBE) 
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Appendix I 

Volatile Organics 
by 

Purge and Trap GC-MS 
pct.-) I Dan 3 4;11; 

Date Analysed 16/12/01 16/12/01 16/12/01 16/12/01 
Ref no 01-1553 01=1553 01-1553 01-1553 
Sample I.D. MDL 12D 13D 14D 15D 

Peak CAS No.: Units u /litre ua/litre ug/litre ug/litre u. /litre 
1 75-71-8 Dichlorodifluoromethane 0.4 - - 
2 75-01-4 Vinyl Chloride 0.") - - - 
3 74-83-9 Bromomethane 0.3 - 
4 75-69-4 Trichlorofluoromethane 0.2 - -  
5 75-35-4 1,1-Dichloroethene 0.3 - 
6 75-09-2 Dichloromethane 0.1 <4 <4 <4 <4 
7 156-60-5 trans-1,2-Dichloroethene 0.3 - 
8 75-34-3 1,1-Dichloroethane 0.3 - - 
9 156-59-2 cis-1,2-Dichloroethene 0.1 - 

10 594-20-7 2,2-Dichloropropane 0.2 - - 
11 74-97-5 Bromochloromethane 0.2 - 
12 67-66-3 Chloroform 0.3 - - - 
13 7]-55-6 1,1,1-Trichloroethane 0.2 - 
14 563-58-6 1,1-Dichloropropene 0.3 
15 56-23-5 Carbon Tetrachloride 0.3 - - 
16 107-06-2 1,2-Dichloroethane 0.2 
17 71-43-2 Benzene 0.2 - - - 
18 79-01-6 Trichloroethene 0.2 -  - - - 
19 78-87-5 1,2-Dichloropropane 0.2 - 
20 74-95-3 Dibromomethane 0.1 - 
21 75-27-4 Bromodichloromethane 0.2 - - 
22 108-88-3 Toluene 0.2 
23 79-00-5 1,1,2-Trichloroethane 0.3 - - 
24 142-28-9 1,3-Dichloropropane O.? - - - 
25 127-18-4 Tetrachloroethene 0.2 - - -  
26 124-48-1 Dibromochloromethane 0.3 - - - 
27 106-93-4 1,2-Dibromoethane 0.2 -  - - - 
28 108-90-7 Chlorobenzene 0.3 - 
29 630-20-6 1,1,1,2-Tetrachloroethane 0.2 - - 

" —" = < Method detection limit (MDL) 

This report relates only to samples tested and to conditions, which prevailed when, samples were received. The certificate may not be 
reproduced, except in full, without the written approval of the Program Manager (PROBE) 
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