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Table 114 

  

EVAPORATION DAM 2:  HUMAN RISK ASSESSMENT •  SEDIMENTS  • SAMPLE NO. 17  [INORGANIC • MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 17 

INORGANIC 

COMPOUNDS 
Micro's and Macro's 

‘ .4  

7  EPA NW 

EPA DWELl 

RSA RID/ 
WHO GV 

RISK TO HUMAN 
TOTAL ANALYSIS 

8 
 Lab conc. 

in 

Dam water 
ppm 

13 
 Conc. in 

groundwator 

(EEC ► 
PPL1  

14 
 PDI 

g roundwater 

exposure 
mg/kg/day 

10 Margin 

of Safety 
% 

8 
 Lab conc. 

in 

Dam water 
ppm 

13 
 Conc. in 

groundwater 

(EEC) 

pph 

14 
 PDI 

groundwater 

exposure 
mgikgIday 

10 Margin 

of Safety 
% 

Aluminium as Al RSA RfD 11000 9075000 303 6050000 0.30 248 0.008 16r 
Arsenic as As EPA RfD < 50 0.00 0.00 < 0.34 0.00 0.00 
Barium as Ba EPA RID 17.0 14025 0.468 668 0.40 330 0.011 
Cadmium as Cd EPA RfD < 10 0.00 0.00 0.00 < 0.03 0.00 0.00 
Chromium 3+ as Cr3, EPA RfD 49 40425 1.35 89. < 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 < 10 0.00 0.00 0.00 < 0.02 0.00 0.00 
Iron as Fe RSA RfD 5500 4537500 151 5041667 19 15675 0.523 
Lead as Pb RSA RfD < 100 0.00 0.00 0.00 < 0.31 0.00 0.00 
Manganese as Mn EPA RfD 130 107250 3.58 7772 0.9 743 0.025 
Mercury as Hg EPA RfD NA 0.00 0.00 0.00 < 0.01 0.00 0.00 
Nickel as Ni EPA RID < 10 0.00 0.00 0 00 < 0.05 0.00 0.00 
Selenium as Se EPA RfD NA 0.00 0.00 0 < 0.05 0.00 0.00 
Titanium as Ti RSA RfD 380 313500 10.5 348333 < 0.02 0.00 0.00 
Vanadium as V EPA RfD 13 10725 0.358 3972 < 0.07 0.00 0.00 
Zinc as Zn EPA RfD 19 15675 0.523 174 < 0.17 0.00 0.00 
Calcium as Ca RSA RfD 170 140250 4.68 47025 1.57 
Chloride as CI RSA RfD 400 330000 11.0 133 00 74250 2.48 
Fluoride as F EPA RfD 0.97 800 0.027 0.'.: 248 0.008 
Magnesium as Mg RSA RfD 320 264000 8.8 383 5.3 4373 0.146 
Potassium as K RSA RfD 930 767250 25.6 382 24 19800 0.660 
Sodium as Na RSA RfD 1300 1072500 35.8 1083 NA 0.00 0.00 
Sulphate as SO4 RSA RfD 	_ 400 330000 11.0 164 1.0 825 0.028 

Ms::  ) 	 :  HUMAN Groundwater R Groundwater 
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Table 115 
EVAPORATION  DAM 2:  HUMAN RISK ASSESSMENT •  SEDIMENTS  • SAMPLE NO. 18  (INORGANIC MICRO'S & MACRO'S] 

[ISCOR VANDERBIJLPARK STEEL • MASTER PLAN] 
SAMPLE NUMBER: 18 

INORGANIC 
COMPOUNDS 

Micro's and Macro's DI IGV 

7 
 EPA RfDI 

EPA M EL/ 

HSA RID! 
WI-10 GV 

RISK TO HUMAN 
TOTAL ANALYSIS 

8 
 Lab conc. 

in 

Dam water 
ppm 

13 
 Conc. in 

groundwatoi 

(EEC) 

Ppb 

14 
 PDI 

groundwater 

exposure 
inglkgiday 

10  Margin 

of Safety 
% 

8  Lab conc. 
in 

Dam water 

ppm 

13 	 .  m Conc. 
groundwater 

(EEC) 
pito 

 14 
 PDI 

g roundwater 

exposure 
mg/kg/day 

to 
Margin 

of Safety 
% 

Aluminium as Al RSA RfD 6600 5445000 182 3630000 0.119 74.3 0.002 
Arsenic as As EPA RfD < 50 0.00 0.00 ..; 	,,0 < 0.34 0.00 0.00 
Barium as Ba EPA RfD 6.4 5280 0.176 251 0.44 363 0.012 
Cadmium as Cd EPA RfD < 10 0.00 0.00 0 < 0.03 0.00 0.00 
Chromium 3+ as Cr 3+ EPA RfD 41 33825 1.13 < 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 < 0.02 0.00 0.00 . 
Iron as Fe RSA RfD 14000 11550000 385 12833333 83 68475 2.28 76083 
Lead as Pb RSA RfD < 100 0.00 0.00 .i.o0 < 0.31 0.00 0.00 
Manganese as Mn EPA RfD 150 123750 4.13 8967 12 9900 0.330 ;' i i 
Mercury as Hg EPA RfD NA 0.00 0.00 ' `iC < 0.01 0.00 0.00 
Nickel as Ni EPA RfD < 10 0.00 0.00 .0 < 0.05 0.00 0.00 
Selenium as Se EPA RfD c!A 0.00 0.00 < 0.05 0.00 0.00 
Titanium as Ti RSA RfD 440 363000 12.1 403333 < O., 0.00 0.00 . 

Vanadium as V EPA RfD 12 9900 0.330 3667 < 0.(.. 0.00 0.00 
Zinc as Zn EPA RfD 18 14850 0.495 165 < 0.1, 0.00 0.00 
Calcium as Ca RSA RfD 4800 3960000 132 2640 270 222750 7.43 149 
Chloride as CI RSA RID 200 165000 5.50 ,̀-',t3 20 16500 0.55 
Fluoride as F EPA RfD 0.71 586 0.020 'J:_ ,: 0.6 495 0.017 
Magnesium as Mg RSA RfD 1600 1320000 44.0 1913 26 21450 0.715 
Potassium as K RSA RfD 1300 1072500 35.8 534 fr2 34650 1.155 
Sodium as Na RSA RfD 1500 1237500 41.3 1250 NA 0.00 0.00 
Sulphate as SO4 RSA RfD 500 

HUMAN 

412500 13.8 

Groundwater 

205 
R 

< 1.0 0.00 0.000 
Groundwater 
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	 I Table 116 I 

-EVAPORATION DAM 2:  • ENVIRONMENTAL RISK QUANTIFICATION •  SEDIMENTS  • SAMPLE NO's 16,17 & 18 
VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBERS:  18, 17 & 18 

ORGANIC 

COMPOUNDS 

Volatile & Semi-Volatile 

RISK TO ENVIRONMENT - RISK OF SEOWENTS FOI'I OROUII.II -?...i.' 
SAMPLE NO. 16 SAMPLE NO. 17 SAMPLE NO. 18 

TOTAL ANALYSIS 4  PROBIT MODEL TOTAL ANALYSIS 4  PROBIT MODEL TOTAL ANALYSIS 4  PROBIT MODEL 
1  Lab Conc. 

ppm 
2  EEC 
ppb 

3  Risk 
R  I  , 

Risk Quan- 
tification  % 

3  Risk 
R  I  AR 

'Lab Conc. 
ppm 

2  EEC 

ppb 

3  Risk 
R  I  AR 

Risk Cian- 
tification  % 

3  Risk 
R  I 	 -. 

1  Lab Conc. 

ppm 
2  EEC 
ppb 

3  Risk 
R 	i 	.','' 

Risk Dun• 
tification  % 

3  Risk 
R  I 	 - 

Benzene <0 01 0.00 0.00E+00 <0.01 0.00 0.00E+00 < 0.01 0.00 0.00E+00 
Toluene < 0.01 0.00 0.00E+00 < 0.01 0.00 0.00E+00 --=. 0.01 0.00 0.00E+00 
Ethylbenzene < 0.01 0.00 0.00E+00 <.0.01 0.00 0.00E+00 „:.. n.o i 0.00 0.00E+00 
rripXylene < 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 ‹:0.01 0.00 0.00E+00 
Styrene < 0 01 0.00 0.00E+00 <0 01 0.00 0.00E+00 ,z-.0.01 0.00 0.00E+00 
lsopropylbenzene <0.01 0.00 0.00E+00 <0.01 0.00 0.00E+00 .-r• 0 01 0.00 0.00E+00 
1,3,5-Trimethylbenzene < 0.01 0.00 0.00E+00 < 0.01 0.00 0.00E+00 < 0.01 0.00 0.00E+00 
1.2A-Trimethylbenzene <0.01 0.00 0.00E+00 < 0.01 0.00 0.00E+00 <0.01 0.00 0.00E+00 
Naphthalene <0.01 0.00 0.00E+00 < 0.01 0.00 0.00E+00 <  0.01 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 0.19 157 0.00E+00 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 
2,4-Dimethylphenol 0.18 149 0.00E+00 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 
2-Methylnapthalene 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 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+00 100 0.00 0.00E+00 100 0.00 0.00E+00 
Fluorene 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 
Phenanthrene 0.11 90.8 R 1.07E-03 8 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 
Anthracene 0.11 90.8 H 1.00E+02 H 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 
Carbazole 0.29 239 Fi 4.71E-02 Fi 0.00 0.00 0.00E+D0 0.15 124 2.20E-04 
Fluoranthene 0.31 256 Ft 8.81E+01 111 0.00 0.00 0.00E+00 017 140 5.02E+01 11 
Pyrene 0.24 198 3.15E-04 0.00 0.00 0.00E+00 0.12 99 2.59E•07 
Benzoialanthracene 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 
Chrysene 0.11 90.8 1.41E-04 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 
bis(2-Ethylhexyl)phthalate 0.44 363 0.00E+00 0.00 0.00 0.00E+00 0.32 264 0.00E+00 
Benzoiti1+(klfluoranthene 0.15 124 1.00E+02 4 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 
Benzolalpyrene 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 0 00 0.00 0.00E+00 
lndeno(1,2,3-crUpyrene 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,iiperylene 0.00 0.00 0.00E+00 . 	 , 0.00 0.00 0.00E+00 0.00 0.00 0.00E+ 00 

RISK  I  . 	 - 	 TO: 	'.1,1viil-;01 - 11, 	A. R __ . 



\Draft for , iscuszion 
C014 FID f--: NT ',., -:,,'4 

L  Researth foq H; 

TABLES 117 - 118 

EVAPORATION DAM 2: SEDIMENTS ORGANIC 
HUMAN RISK ASSESSMENT 



 

Table 117 

  

EVAPORATION DAM 2:  HUMAN RISK ASSESSMENT •  SEDIMENTS  • SAMPLE NO's 16&17 IVS - MASTER PLAN 
SAMPLE NUMBERS: 16 & 17 

ORGANIC 

COMPOUNDS 

Volatile & 
Semi-Volatile 

RISK TO 
SAMPLE NO. 16 

HUMAN 
SAMPLE NO. 17   

RfEll 
► i  fi  i, . 

, 

EPA RID/ 

EPA DWELl 

RSA RID! 
WHO CV 

8  Lab conc. 

ppm 

13 
Conc. in 

groundwater 

(EEC) 
ppb 

14 
 PDI 

groundwater 

exposure 
mg/kg/day 

10 
 Margin 

of Safety 

% 

a  Lab conc. 
ppm 

13 
 Conc. in 

groundwater 

(EEC) 

lifth 

14  POI 

groundwater 

exposure 
mglkg/day 

10 
 Margin 

of Safety 
% 

Benzene EPA RfD < 0.01 0.00 0.00 < (1 01 0.00 0.00 0,00 
Toluene EPA RfD < 0.01 0.00 0.00 < 0.01 0.00 0.00 
Ethylbenzene EPA RfD < 0.01 0.00 0.00 < 0.01 0.00 0.00 
m,p-Xylene WHO GV < 0.01 0.00 0.00 < 0.1j; 0.00 0.00 
o-Xylene WHO GV < 0.01 0.00 0.00 ,.: 0.6 i 0.00 0.00 
Styrene EPA RID < 0.01 0.00 0.00 -.:-: 0.0 0.00 0.00 
lsopropylbenzene EPA RfD < 0.01 0.00 0.00 li.ii,' i 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 < 0.0 i 0.00 0.00 
Naphthalene EPA RfD < 0.01 0.00 0.00 ( 0. 1::',1 0.00 0.00 
Phenol EPA RfD 0.00 0.00 0.00 U.CC 0.00 0.00 
2-Methylphenol EPA RfD 0.00 0.00 0.00 0.110 0.00 0.00 
4-Methylphenol EPA RID 0.19 157 0.005 105 0.50 0.00 0.00 
2,4-Dimethylphenol EPA RID 0.18 149 0.005 [1:a 0.00 0.00 
2-Methylnaphthalene EPA RfD 0.00 0.00 0.00 r 0.00 0.00 
Acenaphthylene WHO CV 0.00 0.00 0.00 ,5. 0.00 0.00 
Acenaphthene EPA RfD 0.00 0.00 0.00 ;.Lf,. .: 0.00 0.00 
Dibenzofuran EPA RfD 0.00 0.00 0.00 U.00 0.00 0.00 
Fluorene EPA RfD 0.00 0.00 0.00 0.00 0.00 0.00 
Phenanthrene WHO GV 0.11 90.8 0.0030 1513 0.00 0.00 0.00 
Anthracene EPA RfD 0.11 90.8 0.0030 0.00 0.00 0.00 
Carbazole EPA RfD 0.29 239 0.008 133 0.00 0.00 0.00 
Fluoranthene EPA RfD 0.31 256 0.009 0.00 0.00 0.00 
Pyrene EPA RfD 0.24 198 0.007 0.00 0.00 0.00 
Benzolalanthrecene WHO GV 0.00 0.00 0.00 ;1..00 0.00 0.00 
Chrysene WHO GV 0.11 90.8 0.0030 15133 5.00 0.00 0.00 
bis(2-Ethylhexyl)phthalate EPA RfD 0.44 363 0.012 60.5 0.00 0.00 0.00 
Benzo[b]+[k]fluoranthene WHO GV 0.15 124 0.0041 20667 0.00 0.00 0.00 
Benzolalpyrene WHO GV 0.00 0.00 0.00 6 00 0.00 0.00 0.00 
Indenol1,2,3-crUpyrene WHO CV 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Dibenzla,hlanthracene WHO GV 0.00 0.00 0.00 0 00 0.00 0.00 0.00 
Benzolo,hMperylene 

♦.is, ::1 
WHO GV 

:". 

0.00 

IU:  HUMAN 
0.00 0.00 

Groundwater 

0.00 0.00 0.00 0.00 
Or on a dwater R 
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Table 118 

  

EVAPORATION DAM 2:  HUMAN RISK ASSESSMENT •  SEDIMENTS  • SAMPLE NO. 18 - IVS - MASTER PLAN 

     

SAMPLE NUMBER: 18 RISK TO HUMAN 

NOTES 

ORGANIC 

COMPOUNDS 

Volatile & 
Semi-Volatile 

6 

7  EPA Rf01 

EPA DWELl 

RSA FifDi 
WHO GV 

SAMPLE NO. 18 

8 
 Lab conc. 

ppm 

13  Conc. in 

groundwater 

(EEC) 
ppb 

14  PDI 

groundwater 

exposure 
mglkglday 

10 Margin 

of Safety 
% 

Benzene EPA RfD < 0.01 0.00 0.00 0.011 

VOLUME - 1,250,000 4E-3 1113Im 

Toluene EPA RID < 0.01 0.00 0.00 0.00 
Ethylbenzene EPA RfD < 0.0 ; 0.00 0.00 0.00 
m,p-Xylene WHO CV <12 0.00 0.00 0.00 
o-Xylene WHO GV < O.U1 0.00 0.00 0.00 
Styrene EPA RID < 0.01 0.00 0.00 0.00 
lsopropylbenzene EPA RfD < 0.01 0.00 0.00 ,..t.iLi 

1,3,5-Trimethylbenzene EPA RfD 0.00 0.00 
1,2,4-Trimethylbenzene EPA RfD < 0.81 0.00 0.00 3 
Naphthalene EPA RfD < 0.01 0.00 0.00 ::.00 
Phenol EPA RfD 0.00 0.00 0.00 0 08 
2-Methylphenol EPA RfD 0.00 0.00 0.00 a00 
4-Methylphenol EPA RfD 0.00 0.00 0.00 
2,4-Dimethyiphenol EPA RfD 0.00 0.00 0.00 
2-Methylnaphthalene EPA RfD 0.00 0.00 0.00 
Acenaphthylene WHO GV 0.00 0.00 0.00 0 
Acenaphthene EPA RfD 0.00 0.00 0.00 
Dibenzofuran EPA RfD 0.00 0.00 0.00 
Fluorene EPA RfD 0.00 0.00 0.00 
Phenanthrene WHO CV 0.00 0.00 0.00 
Anthracene EPA RfD 0.00 0.00 0.00 
Carbazole EPA RfD 0.1b 124 0.004 
Fluoranthene EPA RfD 0.17 140 0.005 
Pyrene EPA RfD 0.12 99 0.003 
Benzokdanthracene WHO GV 0.00 0.00 0.00 
Chrysene WHO GV 0.00 0.00 0.00 
bis(2-Ethylhexyl)phthalate EPA RfD 0.32 264 0.01 
Benzo(bl-Fikifluoranthene WHO GV 0.00 0.00 0.00 
Benzolalpyrene WHO GI/ 0.00 0.00 0.00 
Indeno(1,2,3-cd]pyrene WHO GV 1.1.01i 0.00 0.00 
Dibenzla,h]anthracene WHO GV 0.00 0.00 0.00 
Benzo[g,h,i)perylene WHO GV 0.00 0.00 0.00 

RISK  I 	 :  HUMAN Groundwatei  
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Appendix 2 continued 

EVAPORATION DAM 3 
ENVIRONMENTAL RISK QUANTIFICATION AND 

HUMAN RISK ASSESSMENT SUMMARY TABLES 

2.9 Evaporation Dam 3: Waters Inorganic 

2.9.1 	Environment 	  Tables 119 — 122 

2.9.2 	Human 	  Tables 123 — 126 

2.10 Evaporation Dam 3: Waters Organic 

2.10.1 	Environment 	  Tables 127 — 128 

2.10.2 	Human 	  Tables 129 — 130 

2.11 Evaporation Dam 3: Sediments Inorganic 

2.11.1 	Environment 	  Tables 131 — 132 

2.11.2 	Human 	  Tables 133 — 135 

2.12 Evaporation Dam 3: Sediments Organic 

2.12.1 	Environment 	  Tables 136 

2.12.2 	Human 	  Tables 137 — 138 
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EVAPORATION DAM 3:  ENVIRONMENTAL RISK QUANTIFICATION •  DAM WATER  • SAMPLE NO. 8  [INORGANIC MICRO'S & MACRO'SI 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 8 	 EVAPORATION DAM 3: 	Current Volume = 	.:rilrn  (Current & Total volumes are the same) 

INORGANIC 

COMPOUNDS 

Micro's and Macro's 

s R: 	1: 0 ENVIRONMENT 
RISK OF DAM WATER AS IS RISK OF DILUTED DAM WATER IN RIVER RISK OF DAM WATER FOR GROUNDWATE R 

TOTAL ANALY SIS 4 T MODEL WW1 ED 	i-k , 	i ei-,  4 IT DEL CHF-. 4 PRO 	T MODE' TfITALVOLUiV1E 4 Pr3 SlBITMODEL 
Lab Conc. 

Ibp m 
2  EEC 

. 
3  ht:, ,  fi isk Goan• 

ilik;atiee  % 
3  Risk 
;, 

2  EEC 
ppb 

3  Risk 
R  I :' n. 

Risk Quan- 
tification  % 

3  Risk 
R  I 

2  EEC 
ppb 

3  i4 Risk livan- 
tification  % 

3 Risk 
R  I 

Z  EEC 
ppb 

3 Risk 
R  I :: 

flisk (Juan- 
tification  % 

3  Risk 
R  I  i ,., 

Aluminium as Al I 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E 	00 
Arsenic as As 0.011 11.0 0 00E+ 00 0.367 0 00E+00 0.208 0.00E - 00 
Barium as Ba < 0.10 0.00 0.00E 	00 0.00 0.00E + 00 0.00 

0.871 
0 00E 	00 

Cadmium as Cd 0.046 6 9.64E-03 1 1.53 0.00E + 00 0.00E + 00 
Chromium 3+  as Cr 3+  0.043 43 0.00E + 00 1.43 0.00E + 00 0.814 0.00E + 00 
Chromium G+  as Cr 6+  :: 0.025 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Cobalt as Co 0.144 144 0.00E + 00 4.80 0 00E+00 2.73 0.00E + 00 
Copper as Cu 0.033 33 2.23E-09 1.1 0.00E + 00 0.625 0.00E + 00 
Cyanide as CN 90 ' 9.94E +01 f4  1.66E-03 . 	-E 
Iron as Fe 396 0. 	+ 00 13.2 0.00E + 00 7.5 0.00E 	00 
Lead as Pb 245 F, 2.99E-01 Fl 8.17 0.00E + 00 4.64 0.00E + 00 
Manganese as Mn _ 33000 11 1. 	+02 R 1100 i3 2.50E  +00 R 625 ii .e6  r  i 
Mercury as Hg < 0.002 0.00 0. 	00 0.00 0.00E + 00 0.00 0.00E + 00 Current  & Total  Volum 	are the  same 
Nickel as Ni 0.138 138 111E-14 4.60 0.00E + 00 2.61 0.00E + 00 
Selenium as Se 0.015 15 0. 	+ 00 0.500 0.00E + 00 0.284 0.00E 	00 
Titanium as Ti 0.053 53 0. 	+ 00 1.77 0.00E + 00 1.0 0.00E + 00 
Vanadium as V 0.03 u.uu 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Zinc as Zn 0.051 

641 
2680 
10.4 
304 

51 
641000 

C
C

 CC 	
CC  C

C
 C

C
  

0.00E + 00 

	
i

=  
=
  C

C
 C

C
 C

C
  C

C
  C

C
 

1.7 0.00E + 00 1.0 0.00E + 00 
Calcium as Ca 4.83E+00 21367 5.55E-14 12137 0.00E 	00 
Chloride as CI 2680000 5.54E +01 89333 5.84E-09 50745 5.10E12 
Fluoride as F 10400 2.37E+01 347 2.67E-11 197 2.22E-14 
Magnesium as Mg 304000 5.16E 	00 10133 6.66E-14 5756 0.00E + 00 
Potassium as K 367 367000 4.61E-02 12233 0.00E + 00 6949 0.00E + 00 
Sodium as Na 1:  2087 2087000 9.25E+01 69567 1.02E-05 39517 1.93E-08 
SulphateasSO 4  4778000 9.56E+01 159267 3.97E-05 90470 9.29E - 08 
Boron as B 1.6 1300 0.00E + 00 43.3 0.00E + 00 24.6 0.00E + 00 
Nitrate as N 0.6 600 0.00E + 00 20 0.00E + 00 11.4 0.00E + 00 

RISK  l  . 	 TO:  ENVIRONMENT R ,,, 	 - 

R R 

Table 119 
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Table 120 

 

EVAPORATION DAM 1  ENVIRONMENTAL RISK QUANTIFICATION •  DAM WATER  • SAMPLE NO. 13  [INORGANIC • MICRO'S & MACRO'SI 
USCOR VANDERBIJLPARK STEEL - MASTER PLANI 

SAMPLE NUMBER: 13 

INORGANIC 

COMPOUNDS 

Micro's and Macro's 

RISK TO ENVIRONMENT 

il; 

fil 

. 

RISK OF DAM WATER L. IS RISK OF DILUTED DAM WATER IN RIVER RISK OF DAM WATER FOR GROUNDWATER 

TOTAL ANALYSIS 4  PROBIT MODEL DfLUTED WATER 4  PROBIT MODEL L;Jiii2tiI V 	, 4  PROBIT MODEL TOTAL VOLUME 4  PROW MODEL 

,1 1  Lab Conc. 

Ppm 
2  EEC 
ppb 

3  Risk 
R  I 

Risk Cluan- 
tification  % 

3  Risk 
R  I 

2  EEC 
ppb 

3  Risk 
R  1  -:, 

Risk Ilan- 
tification  % 

3  Risk 
R  ( 

2  EEC 
ppb 

3  Risk 
R  I 

Risk Quan- 
tification  % 

3  Risk 
R  i 	 , 

Z  EEC 
ppb 

3  Risk 
R  I 

Risk Quan- 
tification  % 

3  Risk 
R  I 

Aluminium as Al e 6.11, \ <  0.100 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Arsenic as As 0.007 7.0 0.00E + 00 0.233 0.00E + 00 0.133 0.00E + 00 
Barium as Ba <  0.10 0.00 0 	+ 00 

cc 

0.00 0.00E + 00 0.00 0.00E + 00 
Cadmium as Cd ,,, i 	1 	,44  54 8 3.19E-02 1.80 0.00E + 00 1.02 0.00E + 00 
Chromium + as Cr 3+  0.040 40 0.00E + 00 1.33 0.00E + 00 0.757 0.00E + 00 
Chromium 6+  as Cr6+  ---,' 0.025 0.00 ::- 0.00E + 00 0.00 0.00E + 00 . 0.00 0.00E + 00 
Cobalt as Co 0.125 125 0.00E + 00 4.17 0.00E + 00 2.37 0.00E + 00 
Copper as Cu 6.042 42 3.94E-08 1.40 0.00E + 00 0.795 0.00E + 00 
Cyanide as CN -. '".  0. 05 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Iron as Fe t 7. 	52 162 0 	+ 00 5.4 0.00E + 00 3.07 0.00E + 00 
Lead as Pk e  e  : --1:  , 

0.3,  ,, 
311 

C
C
 cr: 

1 

c
c
 cc

 

10.4 0.00E + 00 5.89 0.00E + 00 
Manganese as Mn 344 1.16E-03 11 0.00E+00 6.51 0.00E+00 
Mercury as Hg <.. 0 0.00 0 	00 0.00 0.00E + 00 0.00 0.00E + 00 Current & Total Volumes are the same 
Nickel as Ni 0.162 162 5.55E-14 5.40 0. 	+ 00 3.07 0.00E + 00 
Selenium as Se 0.012 13 0 	+ 00 0.433 0.00E + 00 0.246 0.00E + 00 
Titanium as Ti 0.24 240 2.10E-09 8.0 0 	+ 00 4.5 0.00E + 00 
Vanadium as V < 0.03 0.00 0 	+ 00 0.00 0 	+ 00 0.00 0.00E + 00 
Zinc as Zn 

WOW 
§5.00QO 
ri0O' 
k70000 
066000 
t11)6(10.0 

. 

-3,,,,110-16 
' 	 ,,, 	 '' 

0.047 
491 

3027 
15.1 
207 
648 

3163 
6000 

2.1 

47 
491000 

il  

c
c
 c
c
 cc
 c
c
 cc 

0.00E + 00 

c
c
 =

 c
c
 =

 

1.57 0.00E + 00 0.890 0.00E + 00 
Calcium as Ca 1.45E +00 16367 0.00E + 00 9297 0.00E + 00 
Chloride as CI 3027000 6.46E +01 100900 2.48E-08 57315 2.41E-11 
Fluoride as F 15100 5.05E +01 503 2.74E-09 286 2.28E-12 
Magnesium as Mg 207000 8.63E-01 6900 0.00E+00 3919 0.00E+00 
Potassium as K 648000 1.38E+00 21600 0.00E + 00 12270 0.00E + 00 
Sodium as Na 3163000 9.88E+01 105433 5.56E-04 59891 2.10E06 
Sulphate as SO 6000000 

2100 
9.84E+01  

1.11E-14 
200000  

70 
3.45E-04  

0.00E + 00 
113608  

40 
1.19E-06 

0.00E + 00 Boron as B 
Nitrate as N 0.2 300 0.00E + 00 10 0.00E + 00 .._ 5.7 0.00E + 00 

W.;:,  I 	 TO:  :::Pii:OnIM ENT R 



INORGANIC 
COMPOUNDS 

Micro's and Macro's 

Acc. 
Risk 

Value 
(MR&SA 

ppb 
Aluminium as Al 
Arsenic as As 
Barium as Ba 
Cadmium as Cd 
Chromium3+  as Cr 3+ 

Chromium6.  as Cr5+ 

Cobalt as Co 
Copper as Cu 
Cyanide as CN 
Iron as Fe 
Lead as Pb 
Manganese as Mn 
Mercury as Hg 
Nickel as Ni 
Selenium as Se 
Titanium as Ti 

10000 
430 
7800 

31 
4700 

 20 
4900 

1430 

9000 
100 
300 

t  22 
1140 
260 
731 

Vanadium as V 
Zinc as Zn 
Calcium as Ca 

0000 
1500 

F70000 
00000 

Sodium as Na 
Sulphate as SO4 

Chloride as Cl 
Fluoride as F 
Magnesium as Mg 
Potassium as K 

Boron as B 
Nitrate as N 

I 
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EVAPORATION DAM 3:  ENVIRONMENTAL RISK QUANTIFICATION •  Arvi 	• SAMPLE NO. 14  [INORGANIC • MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

I Table 121 I 

SAMPLE NUMBER: 14 
RISK TO ENVIRONMENT 

RISK OF DAM WATER AS IS RISK OF DILUTED DAM 
DILUTED WA! EH 

WATER IN RIVER 
4 PROBIT MODEL CURRENT VOLUME 

RISK OF DAM WATER 
4  PROBIT MODEL 

FOR GROUNDWATER 
TOTAL VOLUME 4  PROBIT MODEL TOTAL ANALYSIS 4  PROBIT MODEL 

1  Lab Conc. 
ppm 

2  EEC 
ppb 

3  Risk 
R 

Risk Quan-
tification  % 

3 	 . Risk 
R  I 

z  EEC 
ppb 

3  Risk 
R I 	• 

Risk Quan-
tification  % 

3 	 . Risk 
R 

2  EEC 

ppb 

3 	 . Risk 
R 

Risk Quan-
tification % 

3 	 . Risk 
R  I 

2  EEC 

ppb 

3  Risk 
R  I 

Risk Quan-
tification % 

3 	 . Risk 
R 

<0100 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
0.007 7.0 0.00E + 00 0.233 0.00E + 00 0.133 0.00E+00 

< 0.10 0.00 0.00E + 00 0.00 0.00E+00 0.00 0.00E + 00 
0.05 55 

35 
0.00 
126 
42 

R 3.63E-02 
0.00E + 00 
0.00E+00 
0.00E + 00 

3.94E-08 

1.83 
1.17 
0.00 
4.20 
1.40 

0.00E + 00 
0.00E + 00 
0.00E + 00 
0.00E + 00 
0.00E + 00 

1.04 
0.663 

0.00 
2.39 

0.795 

0.00E + 00 
0.00E + 00 
0.00E + 00 
0.00E + 00 
0.00E + 00 

0.035   
< 0.025 

0.126 
0.042 

< 0.05 0.00 0.00E+00 0.00 0.00E + 00 0.00 0.00E + 00 
0.160 160 

320 
0.00E+00 
1.30E+00 

5.3 
10.7 

0.00E + 00 
0.00E + 00 

3.03 
6.06 

0.00E + 00 
0.00E + 00 0.32 

0.263 263 1.01E-04 8.8 0.00E + 00 4.98 0.00E + 00 
< 0.002 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 Current & Total Volumes are the same 

0.162 162 5.55E-14 5.40 0.00E + 00 3.07 0.00E + 00 
0.011 11 0.00E + 00 0.367 0.00E + 00 0.208 0.00E + 00 

0.26 260 5.52E-09 8.7 0.00E + 00 4.9 0.00E + 00 
< 0.03 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
0.047 47 0.00E + 00 1.57 0.00E + 00 0.890 0.00E + 00 

521 521000 R 1.94E+00 17367 0.00E + 00 9865 0.00E + 00 
3102 3102000 6.63E+01 103400 3.30E-08 58736 3.29E-11 
16.1 16100 5.55E+01 537 5.92E-09 305 5.21E-12 
219 219000 1.16E+00 7300 0.00E +00 4147 0.00E + 00 
665 665000 R 1.57E+00 22167 0.00E +00 12592 0.00E + 00 

3188 3188000 9.88E+01 106267 5.97E-04 60364 2.29E-06 
6000 6000000 R 9.84E+01 ii 200000 3.45E-04 113608 1.19E-06 

2.3 2300 2.22E-14 77 0.00E+00 44 0.00E + 00 
0.3 300 	0.00E + 00 10 0.00E + 00 5.7 0.00E + 00 

.,,c  TO:  EN 1  IRONMENTIllit 
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EVAPORATION DAM 3:  ENVIRONMENTAL RISK QUANTIFICATION •  DAM WATER  • SAMPLE NO. 15  [INORGANIC - MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 15 

INORGANIC 

COMPOUNDS 

Micro's and Macro'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 DILUTED WATER 4 PROBIT MODEL Ni-i2i7. -: 	1J1.1:-. 4  PROBIT MODEL TOTAL VOLUME 4  PROBIT MODEL 

(MR&SA) 
PO 

1  Lab Conc. 

Ppm 
2  EEC 
ppb 

3  Risk 
R I 

Risk (Than• 
tification  % 

3  Risk 
R ! 

2  EEC 
ppb 

3  Risk 
R I  IT 

Risk Quan- 
tification  %® 

3  Risk 
R I  AP 

2  EEC 
ppb 

3 Risk 
R  I 

Risk Quart- 
tification  % 

3  Risk 
R  I 

2  EEC 
ppb 

3 Risk 
R  I 	• Risk Quan- 

tification  % 
3  Risk 
R  I 

Aluminium as Al 10000 < 0.100 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Arsenic as As 430 0.007 7.0 0.00E + 00 0.233 0.00E + 00 0.133 0.00E + 00 
Barium as Ba 

.. 

i-  800. < 0.10 0.00 
56 R 

0.00E + 00 
4.13E-02 C 

0.00 
1.87 

0.00E + 00 
0.00E + 00 

0.00 
1.06 

0.00E+ 00 
0.00E+ 00 Cadmium as Cd I. 

Chromium 3+  as Cr3+  0.036 36 0.00E + 00 1.2 0.00E + 00 0.682 0.00E + 00 
Chromium 6+  as Cr6+  < 0.025 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Cobalt as Co 0.129 129 0.00E + 00 4.3 0.00E + 00 2.44 0.00E + 00 
Copper as Cu 0.042 42 3.94E-08 1.40 0.00E + 00 0.795 0.00E + 00 
Cyanide as CN < 0.05 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Iron as Fe 0.383 383 0. 	+ 00 12.8 0. 	+ 00 7.25 0.00E + 00 
Lead as Pb 0.32' 324 ii 1. II 10.8 0. 	+ 00 6.13 0.00E + 00 
Manganese as Mn 0.204 204 8.03E-06 6.8 0. 	+ 00 3.86 0.00E + 00 
Mercury as Hg < 0.002 0.00 0. 	+ 00 0.00 0. 	+ 00 0.00 0.00E + 00 Current & Total Volumes are the same 
Nickel as Ni 0.161 161 4.44E-14 5.37 0. 	+ 00 3.05 0.00E + 00 
Selenium as Se 0.017 17 0. 	+ 00 0.567 0. 	+ 00 0.322 0.00E + 00 
Titanium as Ti 0.29 290 2.02E-08 9.67 0.00E + 00 5.5 0.00E+ 00 
Vanadium as V < 0.03 0.00 0. 	+ 00 0.00 0. 	+ 00 0.00 0.00E + 00 
Zinc as Zn 0.045 45 

c
c
 cc

 cc
 c
c
 c
=

 cc 

0.00E + 00 

C
C

 C
C

 C
C

 C
C

 C
C

 

1.5 

C
C

 C
C

 

0.00E + 00 

• 	
C

C
 C
C

 

0.852 0.00E + 00 
Calcium as Ca 541 541000 2.31E+00 18033 1.11E-14 10244 0.00E + 00 
Chloride as CI ' 3102 3102000 6.63E+01 103400 3.30E-08 58736 3.29E-11 
Fluoride as F 16.6 16600 5.79E+01 553 8.54E-09 314 7.56E-12 
Magnesium as Mg , 231 231000 1.51E+00 7700 0.00E + 00 4374 0.00E + 00 
Potassium as K 634 634000 1.24E +00 21133 0.00E + 00 12005 0.00E + 00 
Sodium as Na i 3197 3197000 9.88E+01 106567 6.12E-04 60534 2.36E-06 
Sulphate as SO4 6111 6111000 9.86E+01 203700 4.08E-04 115710 1.45E-06 
Boron as B 1.8 1800 0.00E + 00 60 0.00E + 00 34 0.00E + 00 
Nitrate as N 0.4 400 0.00E + 00 . 13 . 0.00E + 00 7.6 0.00E + 00 

, 	I 	 TO:  EP"'Illailivi ENT 
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SAMPLE NUMBER: 8 
RISK TO HUMAN 

RISK OF DAM WATER AS IS 
	

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

Conc. in 

Dam water 
ppm 

9 
 PDI Dam 

water exposure 
mg/kgIday 

10 
 Margi

. n 

of Safety 

J- 

11 
Conc. in 

River water 

(EEC) 
ppb 

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 

< 0.100 
0.011 
<  0.10 
0.046 
0.043 

0.00 0.00 0.00 100 0.00 0.00 
0.0004 122 0.367 0.000012 0.208 0.00001 

0.00 0.00 0.00 L00 0.00 0.00 
0.0015 307 1.53 0.000051 0.871 0.00003 
0.0014 1.43 0.00005 0.814 0.00003 

< 0.025 0.00 0.00 0.00 0.00 0.00 
0.144 0.0048 4.80 0.00016 2.73 0.00009 

0.03 0.0011 1.10 0.00004 0.625 0.00002 
0.19 

0.396 
0.245 

33 
<  0.002 

0.0063 6.33 0.00 3.60 0.00012 
0.0132 440 13.2 0.0004 7.5 0.0003 
0.0082 408 8.2 0.00027 4.64 0.0002 

1.1 2391 1100 0.037 625 0.021 
0.00 0.00 0.00 0.00 0.00 

0.138 0.0046 4.60 0.00015 2.61 0.00009 
0.015 0.0005 0.500 0.00002 0.284 0.000009 
0.053 0.0018 1.8 0.00006 1.0 0.00003 

<0.03 0.00 0.00 0.00 0.00 0.00 
0.051 

641 
2680 
10.4 
304 
367 

2087 
4778 

1.3 

0.0017 1.70 0.00006 1.0 0.00003 
21.4 427 21367 0.712 12137 0.405 

89 1076 89333 2.98 50745 1.7 
0.347 578 347 0.012 197 0.0066 

10.1 441 10133 0.338 5756 0.192 
12.2 183 12233 0.408 6949 0.232 
69.6 2108 69567 2.32 39517 1.32 
159 2377 159267 5.31 90470 3.02 

0.043 43 0.0014 24.6 0.00082 

:  HUMAN 

0.02 20 0.0007 11.4 0.00038 
Dam water River water Gioundmixr 

7  EPA  RID/ 

EPA DWELI 

RSA MI 
WHO GV 

RSA RfD  
EPA RfD  
EPA RfD  
EPA RfD  
EPA RfD  
EPA RfD  
RSA RID  
EPA RfD  
EPA RfD  
RSA RfD  
RSA RfD  
EPA RfD  
EPA RfD  
EPA RfD  
EPA RfD  
RSA RID  
EPA RfD  
EPA RID  
RSA RfD  
RSA RfD  
EPA RfD  
RSA RfD  
RSA RfD  
RSA RfD  
RSA RfD  
EPA RfD  
EPA RfD 

I  

INORGANIC 

COMPOUNDS 

Micro's and Macro's 

Aluminium as Al 
Arsenic as As 
Barium as Ba 
Cadmium as Cd 
Chromium as Cr + 
Chromium + as Cr + 

Cobalt as Co 
Copper as Cu 
Cyanide as CN 
Iron as Fe 
Lead as Pb 
Manganese as Mn 
Mercury as Hg 
Nickel as Ni 

Selenium as Se 
Titanium as Ti 
Vanadium as V 
Zinc as Zn 
Calcium as Ca 
Chloride as CI 
Fluoride as F 
Magnesium as Mg 
Potassium as K 
Sodium as Na 
Sulphate as SO4 

Boron as B 
Nitrate as N 

RfDI 

mglitgiday 
0.005  -- 
0.0003  ,2 

0.07 
0.0005 

1.5 
0.003 
0.008 
0.04 
0.04 

0.003 
0.002 
0.046 

0.0003 
0.02 

0.005 
0.003 
0.009 

0.3 
5.0 
8.3 

0.06 
2.3 
6.7 
3.3 
6.7 

0.09 
1.6 

RISK  I 
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Table 123 

RATION DAM 3:  HUMAN RISK ASSESSMENT •  DAM WATER  • SAMPLE NO. 8 [INORGANIC - MICRO'S & MACRO'S] 
[ISCOR VANDERBUIPARK STEEL - MASTER PLAN] 
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ION DAM 3:  HUMAN RISK ASSESSMENT •  DAM WATER  • SAMPLE NO. 13  IINORGARIIC - MICRO'S & MACRO'S; i Research  iiijko na  
I 	Table 124 	I 

LISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 13 

INORGANIC 

COMPOUNDS 
Micro's and Macro's 

RID( ..,..,. 
.'  Dituv 

F , i , /, 	..- 

7  EPA Rff.111 

EPA MEL/ 

RSA Rf1:11 
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  PDI Dam 

water exposure 
mg/kg/day 

10 
 Margin 

of Safety 
% 

11 Cone. in 

River water 

(EEC) 
ppb 

12 
 POI river 

water exposure 
mg/kg/day 

10 
 Margin 

of Safety 
% 

13 
 Conc. in 

groundwater 

(EEC) 
ppb 

14 
 PDI 

groundwater 

exposure 
mg/kgIday 

10 
 Margin 

of Safety 
% 

Aluminium as Al RSA RfD <  0.100 0.00 0.00 0.00 3.0C 0.00 0.00 
Arsenic as As EPA RfD 0.007 0.0002 0.233 0.000008 0.133 0.000004 
Barium as Ba EPA RfD < 0.10 0.00 0.00 0.00 0.00 0.00 
Cadmium as Cd EPA RfD 0.054 0.0018 M0 1.80 0.000060 1.02 0.00003 
Chromium3+  as Cr3+  EPA RfD 0.04 0.0013 1.33 0.00004 0.757 0.00003 
Chromium6 ' as Cr 6+  EPA IUD --- 0.025 0.00 0.00 0.00 0.00 0.00 
Cobalt as Co RSA RfD 0.125 0.0042 4.17 0.00014 2.37 0.00008 
Copper as Cu EPA RfD 0.04 0.0014 1.40 0.00005 0.795 0.00003 
Cyanide as CN EPA IUD < 0.05 0.00 , 0.00 0.00 0.00 0.00 
Iron as Fe RSA RfD 0.162 0.0054 180 5.4 0.00018 3.07 0.00010 
Lead as Pb RSA RfD 0.311 0.010 518 10.4 0.00035 5.9 0.0002 
Manganese as Mn EPA RfD 0.344 0.011 -,3 11.0 0.00037 6.51 0.0002 
Mercury as Hg EPA MO < 0.002 0.00 .: flg 0.00 0.00 0.00 0.00 
Nickel as Ni EPA RfD 0.162 0.0054 5.40 0.00018 3.07 0.00010 
Selenium as Se EPA RfD 0.013 0.0004 , 	,,,/ 0.433 0.00001 0.246 0.000008 
Titanium as Ti RSA RfD 0.24 0.0080 267 8.0 0.00027 4.5 0.00015 
Vanadium as V EPA RfD < 0.03 0.00 , 	J 0.00 0.00 0.00 0.00 
Zinc as Zn 
Calcium as Ca 

EPA RfD 
RSA RfD 

0.047 0.0016 
16.4 327 

1.57 
16367 

0.00005 
0.546 

0.890 
9297 

0.00003 
0.310 491 

Chloride as CI RSA RfD 3027 101 1216 100900 3.36 57315 1.9 
Fluoride as F EPA RfD 15.1 0.503 839 503 0.017 286 0.0095 
Magnesium as Mg RSA RfD 207 6.90 300 6900 0.230 3919 0.131 
Potassium as K RSA RfD 648 21.6 322 21600 0.720 12270 0.409 
Sodium as Na RSA RfD 3163 105 3195 105433 3.51 106 59891 2.0 
Sulphate as SO4 
Boron as B 

RSA RfD 
EPA RfD 

600p 200 
0.070 

2985 200000 
70 

6.67 
0.0023 

100 
, 

113608 
40 

3.79 
0.0013 

Nitrate as N EPA RfD 0.3 0.01 3; : - 10 0.0003 :i 02 5.7 0.0002 
:ASK  1 	 :  HUMAN Dam wa er River water R Gr  oundwater 
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-EV MAIM DAM 3:  HUMAN RISK ASSESSMENT •  -.. 	":.:Ek  • SAMPLE NO. 14  [INORGANIC - MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL • MASTER PLAN] 

SAMPLE NUMBER: 14 
RISK TO HUMAN 

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

INORGANIC 
7 
 EPA RID/ Conc. in Canc. in PD1 

COMPOUNDS RON EPA MEL/ 8  Conc. in 9  PDI Dam 
10 

 Margin River water 12  PDI river 19  Margin groundwater groundwater 
10  margin  

Micro's and Macro's ADIIGV RSA RIM Dam water water exposure of Safety (EEC) water exposure of Safety (EEC) exposure of Safety 
mg1kg►ttay WHO GV ppm mg/kg/day % ppb mg/bgIday % pph mglkgIday % 

Aluminium as AI 0.005 RSA RID < 0.100 0.00 0.00 0.00 0.00 0.00 
Arsenic as As 0.0003 EPA RfD 0.007 0.0002 0.233 0.000008 0.133 0.000004 
Barium as Ba 0.07 EPA RfD < 0.10 0.00 0.00 0.00 0.00 0.00 
Cadmium as Cd 0.0005 EPA RfD 0.055 0.0018 367 1.83 0.000061 1.04 0.00003 
Chromium + as Cr + 1.5 EPA RfD 0.035 0.0012 1.17 0.00004 0.663 0.00002 
Chromium 	as Cr' + 0.003 EPA IUD < 0.025 0.00 0.00 0.00 0.00 0.00 
Cobalt as Co 0.008 RSA RID 0.126 0.0042 4.20 0.00014 2.39 0.00008 
Copper as Cu 0.04 EPA RfD 0.04 0.0014 1.40 0.00005 0.795 0.00003 
Cyanide as CN 0.04 EPA RfD < 0.05 0.00 , 0.00 0.00 0.00 0.00 
Iron as Fe 0.003 RSA RID 0.160 0.0053 178 5.3 0.00018 3.03 0.00010 
Lead as Pb 0.002 RSA RID 0.32 0.011 533 10.7 0.00036 6.1 0.0002 
Manganese as Mn ., 	 , EPA RfD 0.263 0.009 8.8 0.00029 4.98 0.0002 
Mercury as Hg EPA RfD < 0.002 0.00 0.00 0.00 0.00 0.00 
Nickel as Ni MEM EPA RfD 0.162 0.0054 5.40 0.00018 3.07 0.00010 
Selenium as Se IIIMMIN EPA RfD 0.011 0.0004 0.367 0.00001 0.208 0.000007 
Titanium as Ti NM RSA RID 0.26 0.0087 289 8.7 0.00029 4.9 0.00016 
Vanadium as V 1111111.11 EPA RfD < 0.03 0.00 0.00 0.00 0.00 0.00 
Zinc as Zn MN" EPA RfD 0.047 0.0016 1.57 0.00005 0.890 0.00003 
Calcium as Ca MUM RSA RfD 521 17.4 347 17367 0.579 9865 0.329 
Chloride as CI MEM RSA RfD 3102 103 1246 103400 3.45 58736 2.0 
Fluoride as F MEM EPA RfD 16.1 0.537 894 537 0.018 305 0.0102 
Magnesium as Mg RSA RfD 219 7.30 317 7300 0.243 4147 0.138 
Potassium as K NMI RSA RfD 665 22.2 331 22167 0.739 12592 0.420 
Sodium as Na 1.1111111 RSA RfD 3188 106 3220 106267 3.54 107 60364 2.0 
Sulphate as SO 4  1111111MI RSA RfD 6000 200 2985 200000 6.67 100 113608 3.79 
Boron as B WM EPA RfD 2.3 0.077 77 0.0026 44 0.0015 
Nitrate as N IIMINIE EPA RfD 0.3 0.01 . 	_ 0.0003 5.7 0.0002 

„ 	 I 	 ,  :  HUMAN Dam water R Rim water R Groundtlizter 

I 	Table 125 	I 
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I 	Table 126 	I 

EV4i'DBATION DAM 3:  HUMAN RISK ASSESSMENT •  DAM WATER  • SAMPLE NO. 15  [INORGANIC • MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL • MASTER PLAN] 

SAMPLE NUMBER: 15 
RISK TO HUMAN 

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

INORGANIC 
7  EPA FUDI 11  Conc. in 13  Conc, in 14  PDI 

COMPOUNDS HMI EPA DWELI 8  Conc. in 9  PM Dam 10  Margin River water 12  PDI river 10  Margin groundwater groundwater 
10  marip  

Micro's and Macro's ADIIGV RSA RfDI Dam water water exposure of Safety (EEC) water exposure of Safety (EEC ► exposure of Safety 
mglkgIday WHO GV ppm mg/kg/day % pph mglkglday % ppb mg/kg/day % 

Aluminium as Al 0.005 RSA RfD < 0.100 0.00 - qn 
,., 	,..,0 0.00 0.00 0.00 0.00 

Arsenic as As 0.0003  < EPA RfD 0.007 0.0002 ' 0.233 0.000008 0.133 0.000004 
Barium as Ba 0.07 EPA RfD < 0.10 0.00 0.00 0.00 0.00 0.00 
Cadmium as Cd 0.0005 EPA RfD 0.056 0.0019 373 1.87 0.000062 1.06 0.00004 
Chromium + as Cr . 1.5 EPA RfD 0.036 0.0012 1.20 0.00004 0.682 0.00002 
Chromium . as Cr' .  0.003 EPA RfD <0.025 0.00 0.00 0.00 0.00 0.00 
Cobalt as Co 0.008 RSA RfD 0.129 0.0043 4.30 0.00014 2.44 0.00008 
Copper as Cu 0.04 EPA RfD 0.04 0.0014 1.40 0.00005 0.795 0.00003 
Cyanide as CN 0.04 EPA RfD < 0.05 0.00 , 0.00 0.00 0.00 0.00 
Iron as Fe 0.003 RSA RfD 0.383 0.0128 426 12.8 0.00043 7.25 0.00024 
Lead as Pb .4, RSA RfD 0.324 0.011 540 10.8 0.00036 6.1 0.0002 
Manganese as Mn 11111111111111 EPA RfD 0.204 0.007 6.8 0.00023 3.86 0.0001 
Mercury as Hg =MI EPA RfD < 0.002 0.00 ,, li; 0.00 0.00 0.00 0.00 
Nickel as Ni BM= EPA RfD 0.161 0.0054 - 5.37 0.00018 3.05 0.00010 
Selenium as Se NM EPA RfD 0.017 0.0006 0.567 0.00002 0.322 0.000011 
Titanium as Ti allan RSA RfD 0.29 0.0097 322 9.7 0.00032 5.5 0.00018 
Vanadium as V 11111111111 EPA RfD < 0.03 0.00 0.00 0.00 0.00 0.00 
Zinc as Zn MOM EPA RfD 0.045 0.0015 1.50 0.00005 0.852 0.00003 
Calcium as Ca 11111=1 RSA RfD 541 18.0 361 18033 0.601 10244 0.341 
Chloride as CI 11111110 RSA RfD 3102 103 1246 103400 3.45 58736 2.0 
Fluoride as F 11111101 EPA RfD 16.6 0.553 922 553 0.018 314 0.0105 
Magnesium as Mg EMI RSA RfD 231 7.70 335 7700 0.257 4374 0.146 
Potassium as K 111111= RSA RfD 634 21.1 315 21133 0.704 12005 0.400 
Sodium as Na EMI RSA RfD 3197 107 3229 106567 3.55 108 60534 2.0 
Sulphate as SO4 RSA RfD 6111 204 3040 203700 6.79 101 115710 3.86 
Boron as B MEI EPA RfD 1.8 0.060 .,-,, 	7 60 0.0020 34 0.0011 
Nitrate as N 111.111.1 EPA RfD 0.4 0.01 d Ti3, 0.0004 J (s2:i 7.6 0.0003 

it  "1 	 :  HUMAN Dam water R Diver water R Groundwater 



TABLES 127 - 128 

EVAPORATION DAM 3: WATERS ORGANIC 
ENVIRONMENTAL RISK QUANTIFICATION 

raft for discusslon 
CONFIDENTIAL 
Research for WS 



I  Table 127 I  
EVAPORATION DAM 3:  ENVIRONMENTAL RISK QUANTIFICATION •  J,kiv 1:VA L11  • SAMPLE NO's 8 & 13 

[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 8 

ORGANIC 

COMPOUNDS 

PAH' & VOC t  

Risk 

Value , 

Ace.  

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 ,iIRRENT VOLUME 4  PROBIT MODEL TOTAL VOLUME 4  PROBIT MODEL 

	

 (MR) 	Lab Conc. 

	

.  PO 	Ppm 
2  EEC 
ppb 

3  Risk 
R I 

Risk Quan- 
tification% 

3  Risk 
R 1 

2  EEC 
ppb 

3  Risk 
R 1 	Ti 

Risk Quan- 
tification% 

3  Risk 
R I  - ' 

2  EEC 
ppb 

3  Risk 
R 1 	, ' 

Risk Quan- 
tification% 

3  Risk 
R  1 

2  EEC 
ppb 

3  Risk 
R ( 

Risk Quan- 
tification% 

3  Risk 
R I 	,- 

Butylbenzylphthalate :  ,r,  40  ' 	0.000 0.00 0.0E + 00 0.00 0.0E+00 0.00 0.0E+ 00 
bisI2-ethylhexyl)phthalate ° 	0.002 2.00 0.0E + 00 0.07 0.0E+ 00 0.04 0.0E + 00 
Di-n-butylphthalate 0.000 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 Current & Total Volumes are the same 
2-Methylphenol 0.000 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 
2,4-Dimethylphenol 0.000 0.00 0.0E+00 0.00 0.0E + 00 0.00 0.0E + 00 

TO:  ENVIRONMENT - 

SAMPLE NUMBER: 13 
Butylbenzylphthalate r.' 0.000 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 
Di-n-butylphthalate 0.000 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 Current & Total Volumes are the same 
2-Methylphenol 0.000 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 
2,4-Dimethylphenol 0.000 0.00 0.0E+ 00 0.00 0.0E+ 00 0.00 0.0E + 00 

RISK  I 	 TO:  ENVIRONMENT 
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Table 128 

EVAPORATION DAM 3:  ENVIRONMENTAL RISK QUANTIFICATION •  DAM WATER  • SAMPLE NO's 14 & 15 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 14 

ORGANIC 

COMPOUNDS 

PAH' & VOC s  

Abe. 

Risk 

Value 

(MR) - 	, 
'  t 	J 

RISK TO ENVIRONIVIEV 
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 WATE 4  PROBIT MODEL .-..:URREITT \loin', . 4  PROBIT MODEL TOTAL VOLUME 4  PROBIT MODEL 

1  Lab Conc. 

Ppm 

2  EEC 
ppb 

3  Risk 
R  I 

Risk Quan- 
tification% 

3  Risk 
R  1 

2  EEC 
ppb 

3  Risk 
R  / 

Risk Quan- 
tification% 

3  Risk 
R  I • 

2  EEC 
pith 

3  Risk 
R  I  . 

Risk Quan- 
tification% 

3  Risk 
R  I  ... 

2  EEC 
ppb 

3  Risk 
IR  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 
bis(2 -ethylhexyl)phthalate 0.000 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 
Phenol 0.000 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E + 00 Current & Total Volumes are the same 
2-Methylphenol 0.000 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 
2,4-Dimethylphenol 0.000 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 

.:N:  I 	 TO:  ENVIRONMENT 

SAMPLE NUMBER: 15 
Butylbenzylphthalate 0.007 7.00 0.0E+00 0.23 0.0E+00 0.13 0.0E+00 
bis(2-ethylhexyl)phthalate 0.005 5.00 0.0E+00 0.17 0.0E+00 0.09 0.0E+00 
Di -n -butylphthalate 0.000 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 Current & Total Volumes are the same 
2-Methylphenol 0.000 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 
2,4-Dimethylphenol 0.000 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 

RISK  I 	 ,  TO:  ENVIRONMENT  
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Table 129 

EVAPORATION DAM 3:  HUMAN RISK ASSESSMENT • 	 • SAMPLE NO's 8 & 13. - 	 . 

[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 
SAMPLE NUMBER: 8 

ORGANIC 

COMPOUNDS 
PAW & V00 5  

6 

i 

7 
EPA RfDi 

EPA DWELl 
RSA Rf DI 
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 
Cone. in 

Dam water 
ppm 

9 	, 	. 
PW Liam 

water exposur,, 
mg/kgIday 

10 	. 
Margin 

of  Safety 
% 

11 	i Cone. i n 

River water 
(EEC ► 
ppb 

12 	. 
P01 river 

water  exposure 
mg/kg/day 

10 	. 
Margin 

of  Safety 
% 

13 
C:one.  81 

groundwat,..i 
(EEC) 

PIA 

14 
 PD1 

Iii oundwater 
exposure 
mg/kgiday 

10 Margin 
of Safety 

°le 

Butylbenzylphthalate EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
bis(2-ethylhexyl)phthalate EPA RfD 0.002 0.0001 0.333 0.067 0.000002 0.011 0.04 0.000001 0.007 
Di-n-butylphthalate EPA RfD 0,000 0.00 0.00 0.00 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 0.00 0.00 0.0 
2-Methylphenol EPA RfD 0.000 0.00 0.00 0.00 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 0.00 0.00 0.00 
2A-Dimethylphenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 

ia6:1 	 :  HUMAN (Jam watos Hiver water 4 TZ 6, 	,.., ° .-4:0,1 

SAMPLE NUMBER: 13 
Butylbenzylphthalate EPA RfD 0.000 0.00 0.00 0.00 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 0.00 0.00 0.00 
Di-n-butylphthalate EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 
Phenol EPA RfD 0.000 0.00 0.00 0.00 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 0.00 0.00 
4-Methylphenol EPA RID 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2A-DimethyIphenoI EPA RID _ 	0,000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

HIS;  j 	 :  HUMAN Darn  water „;'2., - 	-.-;<._cr i3roundwatoi 

_ 
D 	
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Table 130 	I 

:  HUMAN RISK ASSESSMENT  • 	',L. 	• SAMPLE NO's 14 & 15 - 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 14_ 

ORGANIC 
COMPOUNDS 	HMI 
PAH' & VOC s 	ADIIGV 

- .1.  

EPA RH)/ 

EPA DWELI 

RSA Rf1:11 
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 
mg/kg/day 

10 
 Margin 

of Safety 
% 

11   
Conc. in 

River water 

(EEC) 
ppb 

12  PDI river 

water exposure 
mg/kg/day 

10 
 Margin i 

of Safety 
% 

13 
 Conc. in 

groundwater 

(EEC) 

ppb 

14 
 P01 

groundwater 

exposure 
mg(kg/day 

10 
 Margin 

of Safety 
°b 

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 .3 
Phenol EPA RfD 0.000 0.00 v. 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 '.1 imn 0.00 0.00 0.00 0.00 0.00 

:A`JK1 	 :  HuivlAN Dm INater Him water Gi ow/Or:nor 

SAMPLE NUMBER: 15 
Butylbenzylphthalate EPA RfD 0.007 0.0002 0.23 0.00001 0.13 0.000004 
bis(2•ethylhexyl)phthalate EPA RfD 0.005 0.0002 0.167 0.00001 0.09 0.000003 
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 	t 

... 
EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 

RISi; 	 :  HUMAN 0::n, wdter MITA" water ki owithmtw- 
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I 	Table 131 	I 

F.VAPORATION DAM 3:  ENVIRONMENTAL RISK QUANTIFICATION • SEDIMENTS  • SAMPLE NO's: 8 &  141INORGANIC  - MICRO'S & MACRO'S1 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NO.: 8 & 14 : TO ENVIRONMENT 

INORGANIC 

COMPOUNDS 

Micro's and Macro's 

RISK OF SEDIMENTS FOR GROUNDWATER 
SAMPLE NO. 8 	Volume = 1,250,000 kgIhaIm SAMPLE NO. 14 	Volume = 1,250,000 kgthakn 

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

1  Lab Conc 

Ppm 

2  EEC 
pp b 

3  Risk 
R 1•tification 

Risk Quan- 
% 

3  Risk 
R  I  2.11 

'Lab Conc. 
ppm 

2  EEC 
pph 

3  Risk 
Rii,':, 

Risk Qum 
tification % 

3  Risk 
R I 

'Lab Cond 
ppm 

2  EEC 
ppb 

3  Risk 
R  / 

Risk Quan- 
tification % 

3  Risk 
R  I  . 	 :: 

'Lab  Conc. 
ppm 

2  EEC 
ppb 

3  Risk 
R  I 	. 	. 

Risk Doan- 
tification  % 

3  Risk 
R  I 

Aluminium as Al 7700 6352500 2 1.00E +02 i .6 1320 2.22E-14 3700 3052500 1.00E+02 0.54 776 0.00E + 00 
Arsenic as As <56 0.00 0.00E + 00 < 0.34 0.00 0.00E+ 00 < 50 0.00 0.00E + 00 < 0.34 0.00 0.00E+00 

Barium as Ba 3.6 2970 1.25E-08 0.33 272 0.00E + 00 3.5 7343 1.98E-04 0.08 66 0.00E+00 

Cadmium as Cd < 10 0.00 0.00E+ 00 < 0.03 0.00 0.00E+ 00 ---.: 1::: 0.00 0.00E+00 -:.. 0.03 0.00 0.00E+00 

Chromium3.  as Cr3. 110 00750 Fi 9.01E+01 11 < 0.04 0.00 0.00E+ 00 96 79200 R 8.46E+01 < 0.04 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-H00 

Copper as Cu < 10 0.00 0.00E+ 00 < 0.02 0.00 0.00E + 00 < 10 0.00 0.00E + 00 < 0.02 0.00 0.00E + 00 
Iron as Fe 11000 9075000 1.00E+02 84 69300 3.05E+01 15000 12375000 1.005 +02 0.13 107 0.00E+00 

Lead as Ph < 100 0.00 0.00E+ 00 < 0.31 0.00 0.006 + 00 < 100 0.00 0.00E + 00 < 0.31 0.00 0.00E+00 

Manganese as Mn 190 156750 1.00E+02 0 5.1 4208 11 7.46E+01 490 404250 R 1.00E +02 2.0 1650 11 1.21E,01 

Mercury as Hg NA 0.00 0.006 + 00 < 0.01 0.00 0.00E+00 . 0.00 0.00E+ 00 < 8.01 0.00 0.00E+ 00 
Nickel as Ni < 10 0.00 0.00E + 00 < 0.05 0.00 0.006 + 00 14 11550 5.10E +01 1i < 0.05 0.00 0.00E+ 00 
Selenium as Se NA 0.00 0.00E + 00 < 0.05 0.00 0.00E+00 NA 0.00 0.00E+ 00 < 0.05 0.00 0.00E+00 

Titanium as Ti I 	670 55 2 1.00E+02 R < 0.02 0.00 0.00E+00 380 313500 R 1.00E+02 2 < 0.02 0.00 0.00E+00 

Vanadium as V 1100 907500 2 1.00E +02 R < 0.07 0.00 0.00E+00 54 44550 R 9.92E+01 11 < 0.07 0.00 0.00E+00 

Zinc as Zn 250 206250 0 1.00E +02 R < 0.17 0.00 0.00E+00 300 247500 R 1.00E + 02 R < 0.17 0.00 I 	0.00E+00 

Calcium as Ca 4200 3465000 R 9.49E +01 R 48 39600 1.43E-10 5400 4455000 ft 9.83E +01 R 42 34650 2.65E-11 

Chloride as CI 300 247500 3.15E-04 70 57750 2.65E-11 450 371250 R 9.69E-03 R 70 57750 2.65E-11 

Fluoride as F 1.2 1023 8.27E-06 0.8 660 6.76E-08 6.4 5280 R 2.07E+00 11 0.7 578 1.43E-08 

Magnesium as Mg 510 420750 rt 1.60E+01 R 14 11550 3.55E-13 730 602250 R 3.84E +01 2 i  2 9900 4.44E-14 

Potassium as K 320 759000 f 2.91E+00 R 26 21450 0.00E+00 1300 1072500 R 1.12E+01 R 32175 2.55E-13 

Sodium as Na 780 643500 11 1.95E+01 R NA 0.00 0.00E+ 00 1900 1567500 R 8.106 +01 R e 0.00 0.00E+00 
Sulphate as 504 400 

TO:  ENVIRO 

330000 

NM ENT 

1
 2.15E-02 0 < 1.0 0.00 0.00E+00 800 660000 R 1.516 +00 R < 1.0 0.00 0.00E+00 

iii:JR  I .. 

for  discussion 
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I 	Table 132 	I 
EVAPORATION DAM 3:  ENVIRONMENTAL RISK QUANTIFICATION •  SEDIMENTS  • SAMPLE NO. 15 [INORGANIC • MICRO'S & MACRO'S] 

[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NO.: 15 ''',!S1( TO ENVIRONMENT 

NOTES 

INORGANIC 

COMPOUNDS 

Micro's and Macro's 

Ace. 
Risk 

RISK OF SEDIMENTS FOR GROUNDWATER 
SAMPLE NO. 15 	Volume = 1,250,000 kgjhalm 

:-  Value TOTAL ANALYSIS 4  PROBIT MODEL 4  PROBIT MODEL 

(MR&SA 
... 	PO 

Lab Conc 

PPm 

2  EEC 

ppb 

3  Risk 
R  I 	-'•', 

Risk Quan- 
tification  % 

3  Risk 
R  i 	 ;, 

I lab Conc. 
pp m  

2  EEC 
pph 

3  Risk 
R 	I 	.:, 

Risk Quan- 
tification  % 

3  Risk 
R  /  f,:i 

Aluminium as Al 2300 2310000 i, 1.00E+02 A 2.1 1733 6.66E-13 

VOLUME = 1,250,000 l(Whafrn 

Arsenic as As < 50 0.00 0.00E+0 < 0.34 0.00 0.00E+00 
Barium as Ba 3.1 6683 8.10E-05 0.21 173 0.00E+00 
Cadmium as Cd : 	10 0.00 0.00E+00 < 0.03 0.00 0.00E+00 

Chromium3+ as Cr3+ 63 51975 5.78E+01 <0.04 0.00 0.00E+00 

Cobalt as Co < ;0 0.00 0.00E+0 < 0.12 0.00 0.00E+ 00 
Copper as Cu < 10 0.00 0.00E+0 < 0.02 0.00 0.00E+00 
Iron as Fe 1600 4620000 1.00E+02 , 77 63525 2.48E+01 

Lead as Pb -,-.. 	1:14 0.00 0.00E+0 <0.:i: 0.00 0.00E+00 
Manganese as Mn 140 115500 1.00E+02 0 5.7 4703 0 8.10E+01 E 

Mercury as Hg 0.00 0.00E+0 < 0,01 0.00,  0.00E+00 
Nickel as Ni 11550 ii 5.10E 	01 ft < 0.05 0.00 0.00E+00 
Selenium as Se ..I;]• 0.00 0.00E+01 < 0A)5 0.00 0.00E+00 
Titanium as Ti 400 330000 11 1.00E+02 11 <0.02 0.00 0.00E+00 
Vanadium as V 1 16 13200 11 5.12E+01 11 <  0,07 0.00 0.00E+00 
Zinc as Zn 35 28875 E 9.97E+01 11 < 0.17 0.00 0.00E+00 
Calcium as Ca 7009 5775000 0 9.96E+01 8 74 61050 2.73E08 
Chloride as CI 400 330000 11 3.80E-03 20 16500 0.00E+00 
Fluoride as F 1.52 1254 6.39E-05 0.3 248 3.55E-13 
Magnesium as Mg 440 363000 R 9.97E+00 8 17 14025 4.31E12 
Potassium as K << 1200 990000 11 8.47E+00 11 45 37125 1.61E-12 
Sodium as Na 2200 1815000 11 8.78E+01 A 04 0.00 0.00E+00 
Sulphate as SO4 900 742500 0 2.64E+00 Fl < 1.0 0.00 0.00E+00 
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EVAPORATION DAM 3: SEDIMENTS INORGANIC 
HUMAN RISK ASSESSMENT 



Table 133 

EVAPORATION DAM 3:  HUMAN RISK ASSESSMENT 	 SAMPLE NO. 8  [INORGANIC MICRO'S & MACRO'S] 
[MOOR VANDERBIJLPARK STEEL • MASTER PLAN) 

SAMPLE NUMBER: 8 

INORGANIC 
COMPOUNDS 

Micro's and Macro's 
6 :'B` 

! 	 : ■ 	, 

7 
 EPA RIM 

EPA MEL/ 
RSA RID/ 
WHO GV 

RISK TO HUMAN 
TOTAL ANALYSIS 

u  Lab conc. 

PPm 

13 	
i Conc. n 

groundwater 
(EEC) 

PO 

14 
 PDI 

groundwater 

exposure 
mg/kg/day 

1c)  
Margin 

of Safety 
°A 

ti  Lab cone. 

Ppm 

13  Conc. in 

groundwater 
(EEC) 

PIA 

14 
 PDI 

groundwater 
exposure 
mg/kg/day 

10 
 Margin 

of Safety 
% 

Aluminium as Al RSA RID 7700 6352500 212 4235000 1.6 1320 0.044 880 
Arsenic as As EPA RfD < 50 0.00 0.00 < 0.34 0.00 0.00 
Barium as Ba EPA RfD 3.6 2970 0.099 141 0.33 272 0.009 
Cadmium as Cd EPA RfD < 10 0.00 0.00 0.00 < 0.03 0.00 0.00 

3+ 	c 3 ' Chromium 	as 	r EPA RfD 110 90750 3.03 202 < 0.04 0.00 0.00 1 	

Cobalt as Co RSA RfD < 10 0.00 0.00 .;0 < 0.12 0.00 0.00 
Copper as Cu EPA RfD < 10 0.00 0.00 1  < 0.02 0.00 0.00 
Iron as Fe RSA RfD 11000 9075000 303 10083333 84 69300 2.31 77000 
Lead as Pb RSA RfD < 100 0.00 0.00 ..).;1 0 < 0.31 0.00 0.00 
Manganese as Mn EPA RfD 190 156750 5.23 11359 5.1 4208 0.140 ;3 ia5  

Mercury as Hg EPA RfD NA 0.00 0.00 r! 00 < 0.01 0.00 0.00 
Nickel as Ni EPA RID < 10 0.00 0.000 r',', .r1 0 < 0.05 0.00 0.00 
Selenium as Se EPA RID NA 0.00 0.00 < 0.05 0.00 0.00 
Titanium as Ti RSA RID 670 552750 18.4 614167 < 0.02 0.00 0.00 
Vanadium as V EPA RfD 1100 907500 30.25 336111 < 0.07 0.00 0.00 
Zinc as Zn EPA RfD 250 206250 6.875 2292 < 0.17 0.00 0.00 
Calcium as Ca RSA RfD 4200 3465000 115.5 2310 48 39600 1.32 
Chloride as CI RSA RfD 300 247500 8.25 t 70 57750 1.93 
Fluoride as F EPA RfD 1.2 1023 0.034 56 3 0.3 660 0.022 
Magnesium as Mg RSA RiD 510 420750 14.0 610 14 11550 0.385 
Potassium as K RSA RID 920 759000 25.3 378 26 21450 0.715 
Sodium as Na RSA RID 780 643500 21.5 650 NA 0.00 0.00 
Sulphate as so, RSA RID 400 330000 11.0 164 < 1.0 0.00 0•00 
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Table 134 

EVAPORATION DAM  3:  HUMAN RISK ASSESSMENT •  '-_-;;I'IM"iEfT=.:1,  • SAMPLE NO. 14 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLANI 

SAMPLE NUMBER: 14 

INORGANIC 

COMPOUNDS 

Micro's and Macro's 

FL101 
ADIIGV _ 	, ' 	, 	. 

7 
 EPA RID( 

EPA DWEL1 

RSA MI 

WHO CV 

RISK TO HUMAN 
TOTAL ANALYSIS 

8  Lab conc. 

ppm 

13 
 Conc. in 

groundwater 

(EEC) 
Nth 

14 
 P01 

groundwater 

exposure 
mg/kg/day 

10 
 Margin 

of Safety 

% 

8 
 Lab conc. 

ppm 

13 
 Conc. in 

groundwater 

(EEC) 
ppb 

14 
 P01 

groundwater 

exposure 

mgfkg!day 

10 
 Margin 

at Satoty 

% 
Aluminium as Al RSA RfD 3700 3052500 102 2035000 0.94 776 0.026 517 
Arsenic as As EPA RfD < 50 0.00 0.00 < 0.34 0.00 0.00 
Barium as Ba EPA RfD 8.9 7343 0.245 350 0.08 66 0.002 
Cadmium as Cd EPA RfD < 10 0.00 0.00 u.,,:i < 0.03 0.00 0.00 
Chromium 3+ as Cr 3+ EPA RfD 96 79200 2.64 176 < 0.04 0.00 0.00 
Cobalt as Co RSA RID < 10 0.00 0.00 ,. A < 0.12 0.00 0.00 
Copper as Cu EPA RfD < 10 0.00 0.00 ..,0 < 0.02 0.00 0.00 
Iron as Fe RSA RfD 15000 12375000 413 13750000 0.13 107 0.004 115 
Lead as Ph RSA RfD < 100 0.00 0.00 Yu < 0.31 0.00 0.00 
Manganese as Mn EPA RfD 490 404250 13.48 29293 2.0 1650 0.055 120 
Mercury as Hg EPA RfD NA 0.00 0.00 , < 0.01 0.00 0.00 
Nickel as Ali EPA RfD 14 11550 0.385 1925 < 0.05 0.00 0.00 
Selenium as Se EPA RfD NA 0.00 0.00 ;.,.d0 < 0.05 0.00 0.00 
Titanium as Ti RSA RfD 380 313500 10.5 348333 < 0.02 0.00 0.00 
Vanadium as V EPA RfD 54 44550 1.49 16500 < 0.07 0.00 0.00 
Zinc as Zn EPA RfD 300 247500 8.25 2750 < 0.17 0.00 0.00 
Calcium as Ca RSA RfD 5400 4455000 149 2970 42 34650 1.16 
Chloride as CI RSA RfD 450 371250 12.4 149 70 57750 1.93 
Fluoride as F EPA RfD 6.4 5280 0.176 293 0.7 578 0.019 
Magnesium as Mg RSA RfD 730 602250 20.1 873 12.0 9900 0.330 
Potassium as K RSA RfD 1300 1072500 35.8 534 39 32175 1.07 
Sodium as Na RSA RfD 1900 1567500 52.3 1583 NA 0.00 0.00 
Sulphate as SO4 	_ RSA RfD 800 660000 22.0 328 < 1.0 0.00 0.00 

u, (ninth JO tot Ili= RISK  I 	 :  OMAN GI otinuvater R 
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Table 135 

EvAPORATION DAM 3:  HUMAN RISK ASSESSMENT • 	 • SAMPLE NO. 15  [INORGANIC MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 15 

INORGANIC 

COMPOUNDS 

Micro's and Macro's 

' 

AD a 
1 	 . 

7  EPA RID/ 

EPA DWEL/ 
RSA1110/ 
WHO GV 

RISK TO HUMAN 
TOTAL ANALYSIS 

6  Lab conc. 
ppm 

13 
 Conc. in 

groundwater 

(EEC ► 
pph 

14 
 PDI 

groundwater 

exposure 
mg/kg/day 

10 
 Margin 

of Safety 
% 

0  Lab conc. 
ppm 

13 
 Canc. in 

groundwatos 

(EEC) 

PO 

14 
 PD1 

groundwater 
exposure 
mgfitgfilay 

10 
 Margin 

of Safety 
% 

Aluminium as Al RSA RfD 2800 2310000 77 1540000 2.10 1733 0.058 1155 
Arsenic as As EPA RfD < 50 0.00 0.00 0.00 < 0.34 0.00 0.00 : s;) 

Barium as Ba EPA RfD 3.1 6683 0.223 318 0.21 173 0.006 
Cadmium as Cd EPA RfD < 10 0.00 0.00 0.00 < 0.03 0.00 0.00 
Chromium3.  as Cr 3+  EPA RfD 63 51975 1.73 116 < 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 <18 0.00 0.00 0 00 < 0.02 0.00 0.00 
Iron as Fe RSA RfD 5600 4620000 154 5133333 77 63525 2.12 17 ,,00  
Lead as Pb RSA RIO < 100 0.00 0.00 0.00 < 0.31 0.00 0.00 
Manganese as Mn EPA RfD 140 115500 3.85 8370 5.7 4703 0.157 
Mercury as Hg EPA RfD ;JA 0.00 0.00 „, < omi 0.00 0.00 
Nickel as Rli EPA RfD 14 11550 0.385 1925 < 0.05 0.00 0.00 
Selenium as Se EPA RfD NA 0.00 0.00 .0 < 0.05 0.00 0.00 
Titanium as Ti RSA RfD 400 330000 11.0 306667 < 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 35 28875 0.963 321 < 0.17 0.00 0.00 
Calcium as Ca RSA RfD 7000 5775000 193 3850 74 61050 2.04 
Chloride as CI RSA RfD 100 330000 11.0 133 20 16500 0.550 
Fluoride as F EPA RfD 1.52 1254 0.042 'L.7 0.3 248 0.008 
Magnesium as Mg RSA RfD 440 363000 12.1 526 17 14025 0.468 
Potassium as K RSA RID 1200 990000 33.0 493 45 37125 1.24 
Sodium as Na RSA RID 2200 1815000 60.5 1833 NA 0.00 0.00 
Sulphate as SO4 RSA RfD 900 742500 24.8 369 < 1.0 0.00 0.00 
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EVAPORATION DAM 3: SEDIMENTS ORGANIC 
ENVIRONMENTAL RISK ASSESSMENT 
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....,i -- ,L-n 

CC:.F117 -7-  
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• 	i t 	- . 	 41  

... : . .. 	 :  ENVIRONMENTAL RISK QUANTIFICATION •  SEDIMEN ;.  • SAMPLE NO's 8, 14 & 15 
I 	Table 136 	I 

[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 
SAMPLE NUMBERS: 8,14 & 15 

ORGANIC 

COMPOUNDS 

Volatile & Semi-Volatile 

145  , RISic 1 	ANMEI, ': - 	. ' SEDIMENTS FOR GROLIE; . :',TE2 
'  isk  .:, SAMPLE NO. 8  Volume = 1,250,000 kg/halm SAMPLE NO. 14  Volume = 1,250,000 kglhalm SAMPLE NO. 15  %MHz 	=  1,250,000 kg/halm 

II  1 	:.. TOTAL ANALYSIS 4  PROBIT MODEL TOTAL ANALYSIS 4  PROBIT MODEL TOTAL ANALYSIS 4  PROBIT MODEL 

IV* 
41Pb 

1  Lab Conc. 

 P Pm 

2  EEC 
ppb 

3  Risk 
R  I 

Risk Quan- 
tification 

3  Risk 
R  ; 	 . 

1  Lab Conc. 
ppm 

2  EEC 
ppb 

3  Risk 
R  I 	 .-:-; 

Risk than- 
tification 

3  Risk 
R 	I 	.i .',‘ 

1  Lab Conc. 
ppm 

2  EEC 
ppb 

3  Risk 
R  I  ;.. 0  

Risk than- 
tification 

3  Risk 
R  I 

Benzene -.5.4 6 1 § 	• -- 	-   -s, < 0.01 0.00 0.00E+00 < 0.01 0.00 0.00E+00 : 0.01 0.00 0.00E+00 

Toluene < 0.01 0.00 0.00E+00 < 0 01 0.00 0.00E+00 < 0.01 0.00 0.00E+00 

Ethylbenzene < 0.01 0.00 0.00E+00 ':-10.01 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 i 0 01 0.00 0.00E+00 

o -Xylene < 0.01 0.00 0.00E+00 < 0.01 0.00 0.00E+00 -- 	C 	- 0.00 0.00E+00 

Styrene < 0.01 0.00 0.00E+00 < 0.01 0.00 0.00E+00 < C.0 : 0.00 0.00E+00 

Isopropylbenzene < 0.01 0.00 0.00E+00 --z 0.01 0.00 0.00E+00 : 0.01 0.00 0.00E+00 
1,3,5-Trimethylbenzene < 0.01 0.00 0.00E+00 < 0.01 0.00 0.00E+00 _. 0.0  i 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 < 0.01 0.00 0.00E+00 < 0.01 0.00 0.00E+00 < 0.01 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 0.10 85 0.00E+00 0.00 0.00 0.00E+00 
2,4Dimethylphenol 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 
2•Methylnapthalene 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 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 0.00E+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 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 

Fluoranthene 0.18 149 h 0.496+ 01 i1 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 

Pyrene 0.12 99 2.59E07 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 
Benzo(alanthrecene 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 0.27 223 0.00E+00 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 
Benzolbl+Rduoranthene 0.14 116 h 1.00E+ 02 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 
Benzolalpyrene 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•cilIpyrene 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 

Dibenzla,h1anthracene 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 
Benzofg • h,ilperylene 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 0.00 0.00 0.00E+00 
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Table 137 

  

N DAM 3:  HUMAN RISK ASSESSMENT •  SEDIMENT  • SAMPLE NO's 8&14 IVS - MASTER PLAN 
SAMPLE NUMBERS: 8 & 14 

ORGANICS 

COMPOUNDS 

Volatile & 
Semi-Volatile 

RISI( TO 
SAMPLE NO.8 

HUMAN 
SAMPLE NO.14 

RfDI 
ADIIGV 

- n 	, 
i 

EPA RfD/ 
EPA DWELI 
RSA Rf DI 
WHO CV 

8  Lab conc. 
ppm 

13  Conc. in 
groundwater 

(EEC) 
ppb 

14 
 POI 

groundwater 
exposure 
mg/kg/day 

10  Margin 
of Safety 

% 

8  Lab conc. 
ppm 

13  Conc. in 

groundwater 
(EEC) 
ppb 

14 
 POI 

groundwater 
exposure 
mg/kg/day 

10  Margin 
of Safety 

% 
Benzene . EPA RfD < 0.01 0.00 0.00 0.00 < 0.01 0.00 0.00 
Toluene , EPA RfD < 0.01 0.00 0.00 0.00 < 0.01 0.00 0.00 
Ethylbenzene 1 EPA RfD < 0.01 0.00 0.00 < 0.01 0.00 0.00 
m,p-Xylene s  WHO GV < 0.01 0.00 0.00 < 0.0 .  0.00 0.00 
o-Xylene 

4 , 
WHO GV < 0.01 0.00 0.00 ,,, < 0 0 : 0.00 0.00 

Styrene . EPA RfD < 0.01 0.00 0.00 < 	.01 0.00 0.00 
lsopropylbenzene EPA RfD < 0.01 0.00 0.00 < 0.0 ": 0.00 0.00 
1,3,5•Trimethylbenzene EPA RfD < 0.01 0.00 0.00 --- 0.01 0.00 0.00 
1,2A-Trimethylbenzene ,,, EPA RfD < 0.01 0.00 0.00 :_fj. 	. 0.00 0.00 
Naphthalene EPA RfD < 0.01 0.00 0.00 .: 0.0 ; 0.00 0.00 
Phenol . 1 	- 	,-, EPA RfD 0.00 0.00 0.00 C. 	.-% 0.00 0.00 
2•Methylphenol EPA RfD 0.00 0.00 0.00 i;.00 0.00 0.00 
4-Methylphenol t EPA RfD 0.00 0.00 0.00 - 	, 85 0.003 
2A•Dimethylphenol EPA RfD 0.00 0.00 0.00 0.00 0.00 
2•Methylnaphthalene . EPA RfD 0.00 0.00 0.00 0.u0 0.00 0.00 
Acenaphthylene I- 	r- 

ii- 
WHO DV 0.00 0.00 0.00 G.0i3 0.00 0.00 0.00 

A c en a p h th en e EPA RfD 0.00 0.00 0.00 11 	- 0.00 0.00 0.00 
Dibenzofuran EPA RID 0.00 0.00 0.00 u 0.00 0.00 0.00 
Fluorene EPA RfD 0.00 0.00 0.00 'I '30 0.00 0.00 0.00 
Phenanthrene WHO CV 0.00 0.00 0.00 0.00 0.00 0.00 
Anthracene r EPA RfD 0.00 0.00 0.00 1...,,uu 8.00 0.00 0.00 
Carbazole EPA RID 0.00 0.00 0.00 0 00 0.00 0.00 0.00 
Fluoranthene EPA RfD 0.10 149 0.005 _. 0.00 0.00 0.00 
Pyrene '-!k;4 ,, EPA RfD 0.12 99 0.003 0.00 0.00 0.00 
Benzo(aIanthrecene , 	j WHO GV 0.00 0.00 0.00 .2 	. 0.00 0.00 0.00 
Chrysene WHO GV 0.00 0.00 0.00 0.00 0.00 0.00 
bis(2•Ethylhexyl)phthalate EPA RfD 0.27 223 0.007 , 	, 0.00 0.00 0.00 
Benzolb1+(klfluoranthene WHO GV 0.14 116 0.004 19333 0.00 0.00 0.00 
Benzolalpyrene WHO GV 0.00 0.00 0.00 0.00 0.00 0.00 
Indeno[1,2,3-cd]pyrene i WHO GV 0.00 0.00 0.00 0.00 0.00 0.00 
Dibenzfa,h1anthracene ' WHO GV 0.00 0.00 0.00 ....... 0.00 0.00 0.00 
Benzo(g,h,i1perylene WHO GV 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

.iUCI 	. 	. 	 :  HUMAN Groundwater R Gi oundwatar 
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Researc AM 	3.  HUMAN RISK ASSESSMENT •  SEDIMENTS  • SAMPLE NO. 15  HAMM Pg-r V3E 4  - IVS - MASTER PLAN 

Table 138 

SAMPLE NUMBER: 15 RISK TO HUMAN 

NOTES 

ORGANICS 

COMPOUNDS 

Volatile & 
Semi-Volatile 

6 
EPA RfDI 

EPA DWELI 

RSA RIO/ 
WHO  CV 

SAMPLE NO. 15 

, 8 
 Lab conc. 

, ,,,.ro 

13  Conc. in 

groundwator 

(EEC) 
ppb 

14 PDI 

groundwater 

exposure 
mglkglday 

10 Margin 

of Safety 
% 

Benzene EPA RfD .. _A. 0.00 0.00 1.00 

VOLUME = 1,250,000 kgiha/m 

Toluene EPA RfD < 0.0 i 0.00 0.00 OM 
Ethylbenzene EPA RfD <  0.01 0.00 0.00 1.00 
m,p-Xylene WHO GV <  0.01 0.00 0.00 ' 00 
o-Xylene WHO GV < 0.01 0.00 0.00 J:..; 
Styrene EPA RID < 0.0  ; 0.00 0.00 00 
lsopropylbenzene EPA RfD < 0.01 0.00 0.00 30 
1,3,5-Trimethylbenzene EPA RfD < 0.01 0.00 0.00 30 
1,2,4Trimethylbenzene EPA RfD < 0.01 0.00 0.00 00 
Naphthalene EPA RfD < 0.0 ; 0.00 0.00 110 
Phenol EPA RfD 0.00 0.00 0.00 
2-Methylphenol EPA RfD 0.00 0.00 0.00 
4-Methylphenol EPA RfD 0.00 0.00 0.00 
2,4-Dimethyiphenol EPA RfD 0.00 0.00 0.00 
2-Methylnaphthalene EPA RfD 0.00 0.00 0.00 
Acenaphthylene WHO GV 0.00 0.00 0.00 
Acenaphthene EPA RfD 0.00 0.00 0.00 
Dibenzofuran EPA RfD 0.00 0.00 0.00 
Fluorene EPA RID 0.00 0.00 0.00 
Phenanthrene WHO GV 0.00 0.00 0.00 
Anthracene EPA RfD 0.00 0.00 0.00 
Carbazole EPA RfD 0.00 0.00 0.00 ,10 
Fluoranthene EPA RfD 0.00 0.00 0.00  
Pyrene EPA RfD 0.00 0.00 0.00 
Benzo[alanthracene WHO GV 0.00 0.00 0.00 J.UU 

Chrysene WHO GV 0.00 0.00 0.00 0.00 
bis(2-Ethylhexyl)phthalate EPA RfD 0.00 0.00 0.00 0.00 
Benzelb1^[k]fluoranthene WHO GV 0.00 0.00 0.00 J 60 
Benzotalpyrene WHO GV 0.00 0.00 0.00 JO 
Indeno(1,2,3-cd1pyrene WHO GV 0.00 0.00 0.00 JO 
Dibenz(a,hlanthracene WHO GV 0.00 0.00 0.00 , 00 
Benzolg,h,ilperylene f. ,  WHO GU 0.00 0.00 0.00 (i 00 

RISK  / 	 .„,.., 	',...  HUMAN 3rotidwalcr 
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HUMAN RISK ASSESSMENT SUMMARY TABLES 

2.13 Evaporation Dam 4: Waters Inorganic 

2.13.1 	Environment 	  Tables 139 — 145 

2.13.2 	Human 	  Tables 146 — 152 
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Table 139 

  

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

SAMPLE NUMBER: 1 	 EVAPORATION DAM 4: 	;:,..  , 	 .. :,..,.  = i 	 . 	 Itqfhalm 	Total Volume  =  1,93! 	kg/halm 

INORGANIC 

COMPOUNDS 

Micro's and Macro's 

EIS?: TO ENVIRONMENT 
- 

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

I    a  Me 	TOTAL ANALYSIS 
. 

4  PROBIT MODEL 

Risk Quan- 
tification  % 

3 Risk 
R  I 	P 

ED DILUT 	it 

2  EEC 
ppb 

./ATER 

3 Risk 
R  I 	'.'i 

4  PROBIT MODEL 

3 Risk 
R  I Ai ,  

CURRENT VOLUME 

2  EEC 
ppb 

3  Risk 
R  1 

4  PROBIT MODEL 

Risk Oman- 
tification  % 

3Risk 
R  I 

TOTAL VOLUME 
2  EEC 
ppb 

3 Risk 
R  I 	' 

4  PROBIT MODEL 

3  Risk 
R  I 

MR&Sik  I  Lab Conc. 
. 	 .,... 	 ,. 

Ptib  : 13 13 m 

2  EEC 
ppb 

3  Risk 
R  I  :ii 

Risk auan - 

tification  % 
Risk Quan - 

tification  % 

Aluminium as Al 	...6 	,-1 	< 0.100 0.00 0.00E+00 0.00 0.00E+00 0.00 0.00E+00 0.00 0.00E+00 
Arsenic as As 	 0.010 10 0.00E+00 0.333 0.00E+00 5.2 0.00E+00 12.8 0.00E+00 
Barium as Ba 	 <0.10 0.00 0.00E+00 0.00 0.00E+00 0.00 0.00E+00 0.00 0.00E+00 
Cadmium as Cd 	 0.053 53 R 2.78E-02 R 1.77 0.00E+00 27.7 1.21E-04 67.9 3 E-01 
Chromium3.  as Cr3+ 	70Ki  ' 	0.039 39 u.uuc+00 1.30 0.00E+00 20.4 0.00E+00 50 0.00E+00 
Chromium6 + as Cr6 + 	•D,,:,, 	< 0.025 0.00 0.00E+00 0.00 0.00E+00 0.00 0.00E+00 0.00 0.00E+00 
Cobalt as Co 	 0.184 184 0.00E+00 6.13 0.00E+00 96.2 0.00E+00 236 0.00E+00 
Copper as Cu 	 0.037 37 8.85E-09 1.23 0.00E+00 19.3 2.67E-12 47.4 1.59E-07 
Cyanide as CN 	 < 0.05 0.00 0.00E+00 0.00 .. 0.00E+00 0.00 0.00E+00 0.00 0.00E+00 
Iron as Fe 	itr; ; 	0.435 435 

I 
	

CC
 C

C
 

0.00E+00 

C
C

 C1.--  

14.5 0.00E+00 227 

a.-. 

0.00E+00 

r.r_.  
cc  

 

557 0.00E+00 
Lead as Pb . 

_114 	39 
< 0.002 

313 1.16E+00 10.4 0.00E+00 164 2.05E-02 401 11 3.71E+00 
Manganese as Mn 39000 1.00E+02 1300 R 5.11E+00 13 20383 1.00E+02 49932 1.00E+02 
Mercury as Hg 0.00 0.00E+00 0.00 0.00E+00 0.00 0.00E+00 0.00 0.00E+00 
Nickel as Ni 	 0.157 157 3.33E-14 5.23 0.00E+00 82 0.00E+00 201 8.33E-13 
Selenium as Se 	 0.014 14 +00 0.467 0.00E+00 7.30 0.00E+00 17.9 0.00E+00 
Titanium as Ti 	 0.31 310 4.41E-08 10.3 0.00E+00 162 E-11 397 7.26E-07 
Vanadium as V 	 < 0.03 0.00 0.00E+00 0.00 0.00E+00 0.00 0.00E+00 0.00 0.00E+00 
Zinc as Zn 	 0.053 53 "  C

C
 C

C
 C

C
 CC  C

C
 C

C
 C

C
 

0.00E+00 

C
C

 C
C

 C
C

 C
c
 C

C
 C

C
 !=

  

1.77 0.00E+00 28 -!,!  c
c
 c
c
 c
c
 c
a
 =
 cc

 cc 

0.00E+00 

CC 	
C

C
 C

C
 	

C.,-fi  

68 

C
C

 C
r.
 C

Z
 CC  C

f:
 ?"..: 

0.00E+00 

c
c
 c
c
 cc

 =
 c
c
 cc

 ac 

Calcium as Ca 	 621 621000 4.24E+00 20700 3.33E-14 324567 1.39E-01 795078 1.07E+01 
Chloride as Cl 	0 	ic l 	3499 3499000 7.44E+01 116633 1.32E-07 1828762 2.71E+01 4479833 8.73E+01 
Fluoride as F 	 14.2 14200 4.57E+01 473 1.30E-09 7422 8.46E+00 18181 6.47E+01 
Magnesium as Mg 	 . 	_ 	383 383000 1.19E+01 12767 1.29E-12 200176 7.21E-01 490362 2.43E+01 
Potassium as K 	 522 522000 4.33E-01 17400 0.00E+00 272825 4.96E-03 668326 1.61E+00 
Sodium as Na 	 2460 2460000 9.61E+01 82000 5.29E-05 1285726 6.88E+01 3149583 9.88E+01 
Sulphate as SO4 	 5389 5389000 9.74E+01 179633 1.27E-04 2816575 7.48E+01 6899635 9.92E+01 
Boron as B 	 1.9 1900 0.00E+00 63.3 0.00E+00 993 0.00E+00 2433 5.55E-14 
Nitrate as N 	 0.6 600 0.00E+00 20.0 0.00E+00 314 . 0.00E+00 768 0.00E+00 

i'iis1;  I 	 , 	TO:  `,..NVIRONlivi  MT 



Table 140 

Draft for c.:!:s u3s.ion 
CONEWE'i " 
Researd'► 

EVAPORATION DAM 4:  ENVIRONMENTAL RISK QUANTIFICATION •  AM WATER  • SAMPLE NO. 2  [INORGANIC - MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 2 

INORGANIC 

COMPOUNDS 

Micro's and Macro's 

RISK TO ENVIRONMENT 
' RISK OF DAM WATER AS IS RISK OF DILUTED DAM WATER IN RIVER RI 	OF )AM WATER FOR GROUNDWATER 

TOTAL ANALYSIS 4  PROBIT MODEL OiLU FED w.,VATEE 4  PROBIT MODEL CURRENT VOLUME 4  PROBIT MODEL TOTAL VOLUME 4  PROBIT MODEL 

Lab Conc. 

PPm 

2  EEC 
ppb 

3  Risk 
R  I 

Risk Oman• 
tification  % 

3  Risk 
R  I 	);-: 

2  EEC 
ppb 

3  Risk 
R  1 

Risk Goan• 
tification  % 

3  Risk 
H  I 

2  EEC 
ppb 

3  Risk 
R  I 	 ; 

Risk Quan- 
tification  % 

3  Risk 
R  I  - 

2  EEC 
ppb 

3  Risk 
R  I 	: ', 

Risk (than• 
tification  % 

3  Risk 
R  I 

Aluminium as Al •', 	9001  
.--i'l 	' t < 0.100 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 

Arsenic as As 0.013 13 0.00E + 00 0.433 0.00E -1- 00 6.80 0.00E + 00 16.6 0.00E + 00 
Barium as Ba < 0 10 

0.053 
0.033 

0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 

.1111111■•■ Cadmium as Cd 53 19 2.78E-02 6 1.77 0.00E + 00 27.7 1.21E-0Li 67.0 1i 1.50E-0 I 
Chromium 3+  as Cr3+  33 0.00E + 00 1.10 0.00E + 00 17.2 0.00E + 00 42 0.00E + 00 
Chromium6+  as Cr6+  z: (1.025 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Cobalt as Co 1, 0 	79 179 0.00E + 00 5.97 0.00E + 00 93.6 0.00E + 00 229 0.00E + 00 
Copper as Cu 0.036 36 6.38E-09 1.20 0.00E + 00 18.8 1.90E-12 46.1 1.15E-07 
Cyanide as CN ---  0.05 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Iron as Fe 0.393 393 

c
c
 cc 

0.00E+ 00 

c
c
 cc 

13.1 0.00E + 00 205 0.00E + 00 503 0.00E + 00 

rr.^C
 Lead as Pb (an 320 1.30E+00 10.7 0.00E + 00 167 6 2.35E-02 q10 --LOH + 00 

Manganese as Mn , 39 39000 1.00E +02 1300 ' 5.11E+00 J383 R 1.00E+02 ' c:9932 1.00E 	02 
Mercury as Hg ' 	 • <  0.002 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E+00 0.00 0.00E + 00 
Nickel as Ni 0.157 157 3.33E-14 5.23 0.00E + 00 82 0.00E + 00 201 8.33E-13 
Selenium as Se 0.013 13 0.00E + 00 0.433 0.00E + 00 6.80 0.00E + 00 16.6 0.00E + 00 
Titanium as Ti 0.32 320 6.37E-08 10.7 0.00E + 00 167 2.30E11 410 E-06 
Vanadium as V <  0.03 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Zinc as Zn 0.059 59 

641000 

c
c
 c
c
 cc

 c
c
 c
c
 cc 

0.00E + 00 

cr_
 c
c
 c
c
 c
c
 =

 c c
 r
L
 

1.97 0.00E + 00 31 

c
c
 c
c
 c
c
 cc

 c
c
 =

 
 

0.00E + 00 

C
r.
 C

C
  C

C
  C

C
 C

C
  

 

76 

c
c
 c
c
 c
c
 cc.  

0.00E + 00 

a
: cc

 c=
 

Calcium as Ca ,  $600. 4.83E +00 21367 5.55E-14 335020 1.70E-01 820684 1.19E+01 
Chloride as CI  0000 3499 3499000 7.44E+01 116633 1.32E-07 1828762 2.71E+01 4479833 8.73E+01 
Fluoride as F i i 13.5 13500 4.18E+01 450 6.97E-10 7056 7.03E+00 17284 6.09E+01 
Magnesium as Mg .: 	' 	, 371 371000 1.07E+01 12367 8.55E-13 193904 6.06E-01 474998 2.24E +01 
Potassium as K 
Sodium as Na 

:))0090 

.00POP 
529 

2489 
529000 

2489000 
4.67E-01 17633 0.00E + 00 276483 5.52E-03 677288 1.72E+00 

9.63E+01 82967 5.93E-05 1300883 6.96E +01 3186712 9.88E +01 
Sulphate as SO4 480e98P 5389  5389000 9.74E+01 179633 1.27E-04 2816575 7.48E+01 6899635 9.92E +01 
Boron as B -  , 1.5 1500 0.00E+ 00 50 0.00E + 00 784 0.00E + 00 1920 0.00E + 00 
Nitrate as N 0.6 600 0.00E + 00 :. 20 0.00E + 00 ‘ 314 0.00E + 00 768 0.00E + 00 

MS1(  I 	 .,,,:  TO:  ENVIRONMENT 



Draft for 
CONFIDE 
Research 

e 

Table 141 
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EVAPORATION DAM 4: ENVIRONMENTAL RISK QUANTIFICATION •  DAM WATER  • SAMPLE NO. 3 [INORGANIC - MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 3 
FATit TO Er.,1'41FIONMENT 

INORGANIC 

COMPOUNDS 

Micro's and Macro's 

RISK OF DAM WATER AS IS RISK OF DILUTED DAM WATER IN RIVER RISK OF DAM WATER FOR GROUNDWATER 
4 PROBIT MODEL 4 PROBIT MODEL 4 PR TOTAL VOLUME 	4 PROBIT MODEL TOTAL ANALYSIS DILUTED WATER Riiim 

3  • Risk 
R I 

2  EEC 
ppb 

3 	. Risk 
R  .!;? 

2 
 EEC 

ppb 

3  • Risk 
Rf 

3  Risk 3  Risk 
R   

2 EEC 
ppb 

2  EEC 3  Risk 
R 

Lab  Conc. Risk Quan- 
tification % 

RISK 
R  / 

Risk Quan-
tification % 

Risk Quan-
tification  % 

Risk Risk Quan-
tification % ppm 

Aluminium as Al 0.00 0.00E + 00 0.00 0.00E + 00 0.00 <0.100 0.00E + 00 0.00 0.00E + 00 
0.011 11 0.00E + 00 0.367 0.00E + 00 5.70 Arsenic as As 0.00E + 00 14.1 0.00E + 00 

Barium as Ba 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 <0.10 0.00 0.00E + 00 
Cadmium as Cd 55 1.83 0.00E + 00 R 3.63E-02 28.7 1.69E-04 '9 A i .88E-01 
Chromium3+ as Cr 3+ 44 0.00E + 00 1.47 0.00E + 00 23.0 0.00E + 00 0.044 56 0.00E + 00 
Chromium 6+  as Cr 6+ < 0.025 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Cobalt as Co 183 0.00E + 00 6.10 0.183 0.00E + 00 95.6 0.00E + 00 234 0.00E + 00 
Copper as Cu 3.21E-09 0.034 34 1.13 0.00E + 00 9.44E-13 17.8 43.5 5.92E-08 
Cyanide as CN 0.00 < 0.05 0.00 0.00E + 00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Iron as Fe 428 0.00E + 00 0.00E + 00 0.428 14.3 224 0.00E + 00 548 0.00E + 00 
Lead as Pb 10.4 0.00E + 00 311 1.12E+00 163 1.96E-02 398 R 	3.59E +00 
Manganese as Mn 39000 1.00E + 02 1300 5.11E+00 20383 1.00E+02 49932 . 00E+02 
Mercury as Hg 0.00 0.00E + 00 0.00 <  0.002 0.00E + 00 0.00 0.00E + 00 0.00 0.00E+00 
Nickel as Ni 162 0.162 5.55E-14 5.40 0.00E + 00 85 0.00E + 00 207 1.21E-12 
Selenium as Se 15 0.00E + 00 0.500 0.00E + 00 0.015 7.80 0.00E + 00 19.2 0.00E + 00 
Titanium as Ti 340 0.34 1.28E-07 11.3 0.00E + 00 178 5.16E-11 435 1.96E-06 
Vanadium as V 0.00 0.00E + 00 < 0.03 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Zinc as Zr, 0.058 58 0.00E + 00 1.93 0.00E + 00 0.00E + 00 30 74 0.00E + 00 

631  
3499 
13.4 
371  
515 

2503  
5500 

Calcium as Ca 21033 631000 4.53E +00 4.44E-14 329794 1.54E-01 807881 1.13E +01 ii ! 

Chloride as CI 116633 1.32E-07 3499000 7.44E +01 1828762 2.71E+01 4479833 R 	8.73E +01 
Fluoride as F 13400 4.13E +01 447 6.36E-10 7004 6.83E+00 17156 R 	6.04E +01 
Magnesium as Mg 1.07E +01 12367 8.55E-13 371000 193904 6.06E-01 474998 R 	2.24E +01 
Potassium as K 0.00E + 00 515000 4.01E-01 17167 269166 4.45E-03 659364 R 	1.51E+00 
Sodium as Na 83433 6.26E-05 2503000 9.64E+01 1308200 7.00E+01 3204636 R 	9.89E +01 
Sulphate as SO4 183333 1.54E-04 5500000 9.76E +01 2874590 7.61E+01 7041750 R 	9.93E +01 
Boron as B 1600 0.00E + 00 53.3 0.00E + 00 836 0.00E + 00 2049 1.11E-14 1.6 
Nitrate as N 600 0.00E + 00 20.0 0.00E + 00 314 0.00E -F 00 0.6 768 0.00E+00 

/-i1:31(  I  I. TD:  LAVIRONIVEhri 
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EVAPORATION DAM 4: ENVIRONMENTAL RISK QUANTIFICATION •  LUr:'; V•ta  • SAMPLE NO. 4 [INORGARIIC • MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

I Table 142 I 

SAMPLE NUMBER: 4 

INORGANIC 

COMPOUNDS 

Micro's and Macro's 

1"::!SV, 	.. 	. 	'Rni',!.VIE;:%; 
I. RISK OF DAM WATER AS IS RISK OF DILUTED DAM WATER IN RIVEk RISK OF DAM WATER FOR GROUNDWATER 

TOTAL ANALYSIS 4  PROBIT MODE! DILUTED WATER 4  PROBIT MODEL 4  PROW MODEL TOTAL VOLUME 4  PROBIT MODEL 
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  % 

3  Risk 
R  I 

2  EEC 
ppb 

3  Risk 
R  I 

Risk Quan- 
tification  % 

3  Risk 
R  / 

2  EEC 
ppb 

3  Risk 
R  I 

Risk Quan- 
tification  % 

3  Risk 
R  I 

Aluminium as Al < 0.100 0.00 E+00 0.00 0.005 + 00 0.00 0.00E+ 00 0.00 0.00E + 00 
Arsenic as As 0.013 13 0.00E +00 0.433 0.00E +00 6.80 0.00E+00 16.6 0.00E+ 00 
Barium as Ba < 0.1( 0.00 0.00E+00 0.00 0.00E +00 0.00 0.00E+00 0.00 0.00E+ 00 
Cadmium as Cd ,--:S.t,--  1 	1 	1 55 

41 
1; 3.53E-02 

0.00E+00 
8 1.83 

1.37 
000E+00  + 00 
0.00E + 00 

28.7 
21.4 

1.69E-04 R ' 70/4 1.38E-01 ' 
Chromium 3+  as Cr 3+  T. I'''' , ' 0.041 0.00E + 00 53 0.00E + 00 
Chromium 6+  as Cr6' < 0.025 0.00 0.00E+00 0.00 0.00E+ 00 0.00 0.00E+ 00 0.00 0.00E+ 00 
Cobalt as Co 0.181 181 0.00E+00 6.03 0.00E+00 94.6 0.00E+ 00 232 0.00E+00 
Copper as Cu 5.033 33 2.23E-09 1.10 0.00E+00 17.2 6.00E-13 42.3 4.28E-08 
Cyanide as CN < 0.05 0.00 0.00E+ 00 0.00 0.00E +00 0.00 0.00E + 00 0.00 0.00E + 00 
Iron as Fe -g-::Ccelc I  0.399 

0.313 
399 0.00E+ 00 

11
°I  

13.3 0.00E+00 209 : 0.00E+ 00 511 

C
=

 C
.7  
 

0.00E+ 00 
Lead as Pb ,:-- 313 1.16E+00 10.4 0.00E+ 00 164 2.05E-02 401 3.71E+00 
Manganese as Mn 38 38000 1.00E+02 1267 P. 4.60E+00 8 9861 1.00E+02 8 ,-,8652 1.00E+02 . 

Mercury as Hg ' < 0.002 0.00 0.00E+ 00 0.00 0.00E +00 0.00 0.00E +00 0.00 0.00E+00 
Nickel as Ni 0.162 162 5.55E-14 5.40 0.00E + 00 85 0.00E+ 00 207 1.21E-12 
Selenium as Se 0.020 20 0.00E+00 0.667 0.00E+00 10.50 0.00E +00 25.6 0.00E+ 00 
Titanium as Ti 0.37 370 3.32E-07 12.3 0.00E+00 193 1.43E-10 474 4.89E-06 
Vanadium as V < 0.03 0.00 0.00E+ 00 0.00 0.00E + 00 0.00 0.00E+00 0.00 0.00E + 00 
Zinc as Zn 0.055 55 

1  
' 
 C

C
 C

C
 C

C
 C

C
 C

C
 C

: =
 

0.00E+ 00 

C
: C

C
 C

C
 C

C
 C

C
 	

CC 

1.83 0.005 + 00 29 

CC 	
C

C
 C

C
 	

C
C

 u
 

0.00E+00 

CC. C
C

 C
r.
 C

C
 C

C
 	

ra
:
 

70 

x.1 

0.00E+ 00 '  C
C

 =
 C

L
 C

C
 a= = 

Calcium as Ca I.  t -i:0.76-  
.  

661 661000 5.46E+00 22033 7.77E-14 345473 2.06E-01 846290 1.32E+01 
Chloride as CI 't  .0900 3499 3499000 7.44E+01 116633 1.32E-07 1828762 2.71E+01 4479833 8.73E+01 
Fluoride as F . 1:10., 13.3 13300 4.07E+01 443 5.80E-10 6951 6.64E +00 17028 5.98E+01 
Magnesium as Mg qiti.0 365 365000 1.02E+01 12167 6.88E-13 190768 5.53E-01 467316 2.15E +01 
Potassium as K 1.3 4  Ovop 518 518000 4.14E-01 17267 0.00E + 00 270734 4.66E-03 663205 1.55E+00 
Sodium as Na II !I  01). 2486 2486000 9.62E+01 82867 5.86E-05 1299315 6.96E+01 3182871 9.88E+01 
Sulphate as 304 'eT.e !  e 5500 5500000 9.76E+01 183333 1.54E-04 2874590 7.61E+01 7041750 9.93E+01 
Boron as B i .4 1400 0.00E + 00 46.7 0.00E+ 00 732 0.00E+00 1792 0.00E+00 
Nitrate as N 0.6 600 0.00E + 00 20.0 0.00E +00 314 0.00E +00 , 768 0.00E+ 00 

RISK  I 	..  ;7,,"  TO:  ENVIPONivi EN I 
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EVAPORATION DAM 4:  ENVIRONMENTAL RISK QUANTIFICATION •  DAM  WATER  • SAMPLE NO. 5  [INORGANIC - MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

Table 143 

SAMPLE NUMBER: 5 

INORGANIC 

COMPOUNDS 

Micro's and Macro's 

, 	 ,.. 1!SIC TO EiT- .. 	 ' :'1'.:,MENT 
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 _HRENT VOLL1.. 4  PROBrr MODEL TOTAL VOLUME 4  PROBIT MODEL 
1  Lab CORC. 

PI3m 

2  EEC 

ppb 

3  Risk 
R  I 	' - 

Risk Chian• 
tification  % 

3  Risk 
R  I 	 :-. 

2  EEC 
ppb 

3  Risk 
R  I 	, , 

Risk (Nan• 
tification  % 

3  Risk 
R  1 	- 

2  EEC 
ppb 

3  Risk 
R  I  ' 	 ' 

Risk Quan- 
tification  % 

3  Risk 
R  I 	 -',' 

2  EEC 
ppb 

3  Risk 
R  I 

Risk  titian- 
tification  % 

3  Risk 
R  / 

Aluminium as Al < 0 100 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Arsenic as As 0.01 11 0.00E + 00 0.367 0.00E + 00 5.7 0.00E + 00 14.1 0.00E + 00 
Barium as Ba . < 0 10 0.00 . 0 00E+ 00 0.00 0.00E + 00 0.00 0.00E + 00 , 0.00 0.00E + 00 
Cadmium as Cd 0.05 53 li 2.78E-02 i1 1.77 0.00E+00 27.7 °.: 1.2 i E-U , i ;'. 67.9 li 1.HOE.IJ1 
Chromium 3+  as Cr 3+  . 0.02 29 0.00E + 00 0.97 0.00E + 00 15.2 0.00E + 00 37 0.00E + 00 

Chromium 6+  as Cr 6+  < 0.025 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 , 

Cobalt as Co 0.184 184 0.00E + 00 6.13 0.00E + 00 96.2 0.00E + 00 236 0.00E + 00 
Copper as Cu 0.037 37 8.85E-09 1.23 0.00E + 00 19.3 2.67E-12 47.4 1.59E-07 
Cyanide as CN < 0.05 0.00 0.00E + 00 0.00 0.00E + 00 . 0.00 0.00E + 00 0.00 0.00E + 00 
Iron as Fe 
Lead as Pb 
Manganese as Mn 
Mercury as Hg 

_ ,. 

  Il. 
 litkia. 

, 

0.40 
0.302 

311 
< 	c  y  ' 

403 
302 

38000 
0.00 

c.c 

0.00E + 00 

C
f
: =

  
•
 

13.4 . 0.00E + 00 211 11 
0.00E + 00 516 0.00E + 00 

9.64E-01 10.1 0.00E + 00 158 1.56E-02 2 387 H E,-00 ,, 
1.00E +02 1267 11 4.60E+00 LI 19861 1.00E+02 11 48652 6 1.00E , 02 ii 

0.00E+ 00 0.00 0.00E+00 0.00 0.00E+00 '. 0.00 0.00E+ 00 
Nickel as Ni 0. i 39 159 4.44E-14 5.3 0.00E + 00 83 , 0.00E + 00 204 1.01E-12 
Selenium as Se 0.01 16 . 0.00E + 00 0.533 0.00E + 00 8.4 0.00E + 00 . 20.5 0.00E + 00 
Titanium as Ti ' 	• 0.4 410 1.03E-06 .. 13.7 0.00E + 00 214 5.15E-10 525 1.41E-05 
Vanadium as V ' < 0 03 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 .;: 0.00 0.00E + 00 
Zinc as Zn 
Calcium as Ca 
Chloride as CI 
Fluoride as F 
Magnesium as Mg 
Potassium as K 
Sodium as Na 
Sulphate as SO4 

 Boron as B 

' 
111/1M 

. 

' 
- 	 , 

i 	 , 	 .„, 

&OP KW** 
'1-"T4'  
": 0'i 	oi 

0.054 

621 
3499 
13.3 
389 
511 

2464 
5556 

1.9 

54 
621000 

3499000 
13300 

389000 
511000 

2464000 
5556000 

1900 

=
 c
c
 c
c
 c
c
 ca

 cc 

0.00E+ 00 

c
c
 c
c
 cc

 ca
 c
c
 cc.
 cc 

1.80 0.005 + 00 28 

c
c
 c
c
 ac

 c
c
 cc 

0.00E+00 t=
 c
c
 cc 

69 

=
 C

C
 =

 C
C

 C
C

 =
 

0.00E+00 •  C
:.
 C

C
 C

7-
 C

C
 =

 	
-.••  

4.24E+00 20700 3.33E-14 324567 1.39E-01 795078 1.07E+01 
7.44E+01 116633 1.32E-07 1828762 2.71E+01 4479833 8.73E+01 
4.07E +01 443 5.80E-10 6951 6.64E +00 17028 5.98E+01 
1.25E+01 12967 1.57E-12 , 203312 7.84E-01 498044 2.53E +01 
3.83E-01 17033 0.00E+ 00 267076 4.18E-03 654243 1.45E+00 

9.61E+01 82133 5.37E-05 1287816 6.90E+01 3154704 9.88E+01 
9.77E+01 185200 1.70E-04 . 2903858 7.67E+01 7113448 9.93E +01 
0.00E+00 63.3 0.00E +00 993 0.00E+00 2433 5.55E-14 

Nitrate as N 

I 
11111 

_ 	 .. 

0.6 
_, , 	:EN TO 

600 

IiiithIMENT 
- . 0.00E+00 ..,. 

R 
20.0 

;: - 

0.005 +00 
,..."1. -IIIIIIIII 11_ .- ,,,-.. 

314 .. 

, -..-*4 
0.00E+00 _.  . 

'-..._7-.:11  4 
768 ,.., 0.00E+00 

'  114._: 
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I Table 144 I 

  

EVAPORATION DAM 4:  ENVIRONMENTAL RISK QUANTIFICATION •  DAM WATER  • SAMPLE NO. 6  [INORGANIC • MICRO'S & MACRO'S] 
IISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 6 

INORGANIC 

COMPOUNDS 

Micro's and Macro's 

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 'ARENT VOLUME 4 15110131T MODEL TOTAL VOLUME 4  PROMT MODEL 

Lab CONC. 

PPm 

2  EEC 

eel) 

3  Risk 
R  I 

Risk (lean- 
tification  % 

3  Risk 
R  I 

2  EEC 
pph 

3  Risk 
A  I 

Risk Quan- 
tification  % 

3  Risis 
R  I 

2  EEC 
ppb 

3  Risk 
R  I 	- 

Risk Chian- 
tification  % 

3  Risk 
R  i 

2  EEC 
ppb 

3  Risk 
R  I 

Risk Cluan- 
tification  % 

3  Hisk 
A  I 

Aluminium as Al < 0 i00 0.00 0.00E+ 00 0.00 000E+ 00 0.00 0.00E+ 00 0.00 0.00E+ 00 
Arsenic as As 0.009 9.0 0.00E+ 00 0.3 0.00E+ 00 4.70 0.00E+ 00 11.5 0.00E + 00 
Barium as Ba < OA 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Cadmium as Cd ;UM 53 P, 2.78E-02 i3 1.77 0.00E+ 00 27.7 1.21E-04 67.9 Fi i.50E-01 
Chromium 3 ' as Cr3+  0.038 38 0.00E + 00 1.27 0.00E + 00 19.9 0.00E+ 00 49 0.00E+ 00 
Chromium 6+  as Cr 6 * < 0.025 0.00 0.00E+ 00 0.00 0.00E + 00 0.00 0.00E+ 00 0.00 0.00E+ 00 
Cobalt as Co L, 	" 71. 178 0.00E+ 00 5.93 0.00E + 00 93.0 0.00E+ 00 228 0.00E+ 00 
Copper as Cu ,.;.036 36 6.38E-09 1.20 0.00E + 00 18.8 1.90E-12 46.1 1.15E-07 
Cyanide as CN , - 0 0!) 0.00 0.00E+ 00 0.00 0.00E + 00 0.00 0.00E+ 00 0.00 0.00E+ 00 
Iron as Fe 0.430 430 0.00E + 00 14.3 0.00E+ 00 225 0.00E+ 00 551 0.00E+ 00 
Lead as Pb - Y  11342 312 1.14E+00 • 10.4 0.00E + 00 163 " 1.96E-02 399 8 3.63E+00 8 
Manganese as Mn 19 39000 1.00E+02 0 1300 ii 5.11E+00 20383 H 1.00E+02 9932 8 1.00E+02 li 
Mercury as Hg <-,-. , 1002 0.00 0.00E+00 0.00 0.00E+ 00 0.00 0.00E+ 00 0.00 0.00E+ 00 
Nickel as Ni 0.16 ,4 164 5.55E-14 5.47 0.00E+ 00 86 0.00E+ 00 210 1.47E-12 
Selenium as Se 0.0 i` 19 0.00E + 00 0.633 0.00E + 00 9.90 0.00E+ 00 24.3 0.00E+ 00 
Titanium as Ti 0. 4 i 2 420 4E-06 14.0 0.00E+00 220 7.25E-10 538 1.80E-05 
Vanadium as V < C U:: 0.00 0.00E+00 0.00 0.00E+00 0.00 0.00E+00 0.00 0.00E+00 
Zinc as Zn 0.053 53 0.00E+ 00 1.77 0.00E+ 00 28 0.00E+ 00 68 0.00E+ 00 

cr_
 =

 cr.
 =

 cr: 

Calcium as Ca ME 651 651000 5.14E+00 21700 6.66E-14 340247 1.87E-01 833487 1.25E+01 
Chloride as CI MM. 3474 3474000 7.40E+01 115800 1.22E-07 1815695 2.66E +01 4447825 8.70E+01 
Fluoride as F INNat 13.2 13200 4.01E +01 440 5.28E-10 6899 6.45E+00 16900 5.92E+01 
Magnesium as Mg IIM, 359 359000 9.59E+00 11967 5.55E-13 187632 5.04E-01 

-
 

CC 459634 2.06E+01 
Potassium as K CM 508 508000 3.70E-01 16933 0.00E + 00 265508 3.98E-03 650402 1.41E+00 
Sodium as Na NM 2484 2484000 9.62E+01 82800 5.82E-05 1298269 6.95E+01 3180310 9.88E+01 
Sulphate as SO 4  MB 5556 5556000 9.77E+01 185200 1.70E - 04 2903858 7.67E+01 7113448 9.93E+01 
Boron as B 1.9 1900 0.00E+ 00 63.3 0.00E+ 00 993 0.00E+ 00 2433 5.55E-14 
Nitrate as N 0.5 500 0.00E+00 16.7 0.00E+00 261 0.00E+00 . 640 0.00E+ 00 

:A:14.11 TO:  LNVIRONMLNT 



Table 145 

brat fo7r 

Research' 
EVAPORATION DAM 4 ENVIRONMENTAL RISK QUANTIFICATION •  .f!. 	SAMPLE NO. 7 [INORGANIC - MICRO'S & MACRO'S] 

[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 7 

INORGANIC 

COMPOUNDS 

Micro's and Macro's 

5 ,ISK TO ENViiiONMair 
RISK OF DAM WATER AS IS RISK OF DILUTED DAM WATER IN RIVER RISK OF DAM WATER FOR GROUNDWATER 

TOTAL ANALYSIS 4  PROBIT MODEL Di LiJ i Lij WATER 4  PROBIT MODEL CURREN 1 VOLUME 4  PROBIT MODEL TOTAL VOLUME 4  PROBIT MODEL 
1 Lab Conc. 

PPm 

2  EEC 

pub 

3  Risk 
R  I  ' 	 , 

Risk Oman- 
tification  % 

3  Risk 
R  I 

2  EEC 
ppb 

3  Risk 
R  I 	 - 

Risk Quan- 
tification  % 

3  Risk 
R  I 

2  EEC 
ppb 

3  Risk 
R  I 	- 

Risk Quan- 
tification  % 

3  Risk 
R  I 

2  EEC 

ppb 

3  Risk 
R I 

Risk Goan- 
tification  % 

3  Ris t 
B  / 

Aluminium as Al < 0.100 0.00 0.00E+00 0.00 0.00E+ 00 0.00 0.00E+00 0.00 0.00E+ 00 
Arsenic as As 0.010 10 0.00E+00 0.333 0.00E + 00 5.20 0.00E + 00 12.8 0.00E + 00 
Barium as Ba < 0.10 0.00 0.00E+ 00 0.00 0.00E+00 0.00 0.00E+ 00 0.00 0.00E+ 00 
Cadmium as Cd 0.052 52 R 2.42E-02 R 1.73 0.00E+ 00 27.2 11' 1.02E-04 i, 66.6 1.33E-0 i 
Chromium3+  as Cr3+  0.031 31 0.00E+ 00 1.03 0.00E+00 16.2 0.00E + 00 40 0.00E + 00 
Chromium 5+  as Cr 6+  < 0.025 0.00 0.00E+ 00 0.00 0.00E +00 0.00 0.00E+ 00 0.00 0.00E +00 
Cobalt as Co 0.173 173 0.00E+00 5.77 0.00E+ 00 90.4 0.00E+ 00 222 0.00E+ 00 
Copper as Cu 0.036 36 6.38E-09 1.20 0.00E+ 00 18.8 1.90E-12 46.1 1.15E-07 
Cyanide as CN < 0 0.5 0.00 0.00E+ 00 0.00 0.00E+ 00 0.00 0.00E + 00 0.00 0.00E + 00 
Iron as Fe 0.498 498 =

 cr: 

0.00E+ 00 16.6 0.00E + 00 260 0.00E + 00 638 0.00E+ 00, 

11111■
1•111■11■1■

1 

C7: 

Lead as Pb 0.298 298 8.99E-01 9.9 0.00E + 00 155 1.41E-02 382 ii 3.00E+00 
Manganase as Mn 39 9000 1.00E+02 1300 H 5.11E+00 it 20383 'i.; 1.00E+02 9932 8 1.00E+02 
Mercury as Hg < 0.002 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E+ 00 0.00 0.00E+ 00 
Nickel as Ni 0.161 161 4.44E-14 5.37 0.00E + 00 84 0.00E+ 00 206 1.14E-12 
Selenium as Se 0.025 25 0.00E+00 0.833 0.00E+00 13.1 0.00E+00 32 1.11E-14 
Titanium as Ti 0.55 550 2.25E-05 18.3 0.00E+ 00 287 1.79E-08 704 2.44E-04 
Vanadium as V < 0.03 0.00 0.00E + 00 0.00 0.00E +00 0.00 0.00E + 00 0.00 0.00E+ 00 
Zinc as Zn 0.052 52 

C
C

 C
C

 C
C

 C
C

 C
C

 =
 

0.00E+00 

=
 C

C
 C

C
 C

C
 =

  C
C

 

1.73 0.00E+ 00 27 ,  C
C

 C
C

 =
 C

C
 C

: 

0.00E+ 00 c
c
 =
 C

C
 	

CT:  
CC  

67 

c
c
 
=

 C
C

 C
C

 
=

 
=

 

0.00E+ 00 

=
 C

C
 
c
c
 C

C
 

t 	Calcium as Ca i210, 641 641000 4.83E+00 21367 5.55E-14 335020 1.70E-01 820684 1.19E+01 
Chloride as CI .  3524 3524000 7.49E+01 117467 1.44E-07 1841828 2.75E +01 4511841 8.76E+01 
Fluoride as F . 	13.2 13200 4.01E+01 440 5.28E-10 6899 6.45E+00 16900 5.92E+01 
Magnesium as Mg 365 365000 1.02E +01 12167 6.88E-13 190768 5.53E-01 467316 2.15E+01 
Potassium as K 502 502000 3.45E-01 16733 0.00E + 00 262372 3.61E-03 642720 1.33E+00 
Sodium as Na 2501 2501000 9.63E+01 83367 6.21E-05 1307154 7.00E+01 3202076 9.895+01 
Sulphate as SO4 0 5500000 R 9.76E+01 R 183333 1.54E-04 2874590 R 7.61E+01 8 7041750 11 0.93E+01 
Boron as B 1.8 1800 0.00E+ 00 60.0 . 0.00E+ 00 941 0.00E+ 00 2305 2.22E14 
Nitrate as N 0.5 500 0.00E+ 00 16.7 	0.00E+ 00 261 0.00E+ 00 640 0.00E+ 00 

1 	ilISI,.:  1 	 ' 	TO:  ,- ■ !"13ONEiEjT '  illa 
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Researc ; ;EVAPORATION  DAM 4:  HUMAN RISK ASSESSMENT • 	 • SAMPLE NO. 1  [INORGANIC - MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

I 	Table  146 

SAMPLE NUMBER: 1 

ORGANIC 

COMPOUNDS 

Micro's and Macro's 

RfDI 
ADIIGV 

mgfkgIday 

7 
 EPA RfDI 

EPA DWELI 

RSA RfIN 
WHO  GV 

RISI( 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 

mg1kgIday 

10 
 Margin 

of  Safety 
% 

11 
Conc. in 

River water 

(EEC) 

ppb 

12 
 POI river 

water exposure 

mg/kgIday 

10 
 Margin 

of  Safety 
% 

13 
Conc. in 

gi  oundwater 

(EEC) 
ppb 

14 
 PDI 

groundwater 

exposure 
mglkolday 

10 
 Margin 

of Safety 
% 

Aluminium as Al ono. RSA Rf0 < 0.1110 0.00 0.00 0.00 3 	tl 0.00 0.00 
Arsenic as As EPA RfD 'tin° 0.0003 111 0.333 0.00001 5.20 0.00017 
Barium as Ba EPA RfD <  0.10 0.00 0.00 0.00 0.00 0.00 , 22 

Cadmium as Cd EPA RfD 0.053 0.0018 353 1.77 0.00006 27.7 0.0009 185 
Chromium3+  as Cr3+  EPA RfD 0.039 0.0013 1.3 0.00004 20 0.0007 
Chromium6+  as Cr5+  EPA RfD < 0.025 0.00 0.00 0.00 0.00 0.00 
Cobalt as Co RSA RID 0.184 0.0061 6.1 0.00020 96 0.0032 
Copper as Cu EPA RfD 0.04 0.0012 1.23 0.00004 19.3 0.0006 
Cyanide as CN EPA RfD < 0.05 0.00 ,ev 0.00 0.00 0.00 0.00 
Iron as Fe RSA RfD 0.435 0.0145 483 14.5 0.0005 227 0.0076 252 
Lead as Pb RSA RID 0.313 0.010 522 10.4 0.00035 164 0.0055 273 
Manganese as Mn EPA RfD 39 1.3 2826 1300 0.0433 20383 0.679 1477 
Mercury as Hg EPA RfD < 0.002 0.00 0.00 0.00 0.00 0.00 
Nickel as Ni EPA RfD 0.157 0.0052 5.2 0.00017 82 0.0027 
Selenium as Se EPA RfD 0.014 0.0005 0.467 0.00002 7.3 0.0002 
Titanium as Ti RSA RfD 0.31 0.0103 344 10.3 0.00034 162 0.0054 180 
Vanadium as V EPA RfD < 0.03 0.00 0.00 0.00 0.00 0.00 
Zinc as Zn EPA RfD 0.053 0.0018 1.8 0.00006 28 0.0009 
Calcium as Ca RSA RfD 621 20.7 414 20700 0.690 324567 10.8 216 
Chloride as CI RSA RfD 3499 116.6 1405 116633 3.89 1828762 61.0 734 
Fluoride as F EPA RfD 14.2 0.473 789 473 0.016 7422 0.247 412 
Magnesium as Mg RSA RID 383 12.8 555 12767 0.426 200176 6.67 290 
Potassium as K RSA RID 522 17.4 260 17400 0.580 272825 9.09 136 
Sodium as Na RSA RfD 2460 82.0 2485 82000 2.73 1285726 42.9 1299 
Sulphate as SO4 RSA RfD 5389 180 2681 179633 5.99 2816575 93.9 1401 
Boron as B EPA RfD 1.9 0.063 --. - , ;...4 63.3 0.0021 993 0.033 
Nitrate as III EPA RfD 0.6 0.02 1.3 20 0.0007 314 0.010 J.C,:" 

i BIM 	 ::  HUMAN Dam water R iiiver v:z;ter Cioundv.,:tor 
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Research 	::'ORATION DAM 4:  HUMAN RISK ASSESSMENT •  DAM WATER  • SAMPLE NO. 2  [INORGANIC - MICRO'S & MACRO'S] 

I 	Table 147 	I 

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

ORGANIC 
COMPOUNDS 

Micro's and Macro s ' 

-  Mt  - 
'  WO  ..' 

■ 	xv 

7 
 EPA RfDI 

EPA MEL/ 

RSA Rf Di 
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 
mgikolday 

10 Margin 

of Safety 
% 

11 
Conc.  in 

River water 

(EEC) 
ppb 

12  POI  river 

water exposure 
mgikgfday 

10  Margin 

of  Safety 
% 

13 
 Conc. in 

groundwatur 

(EEC ► 
NA 

14 
 PDI 

groundwater 

exposure 
mg/kg/day 

10  Margin 

uf Safety 
% 

Aluminium as Al RSA RfD < 0.100 0.00 0.00 0.00 0,00 0.00 0.00 f1.00 
Arsenic as As EPA RfD 0.013 0.0004 1414 0.433 0.000014 6.80 0.00023 
Barium as Ba EPA RID <  0.10 0.00 ., 0.00 0.00 0.00 0.00 
Cadmium as Cd EPA RfD 0.053 0.0018 353 1.77 0.000059 27.7 0.0009 ■ 85 
Chromium3+  as Cr3+  EPA RfD 0.033 0.0011 .,' 072 1.10 0.00004 17 0.0006 
Chromium6+ as Cr6+ EPA RfD < 0.025 0.00 0.00 0.00 0.00 0.00 
Cobalt as Co RSA RfD 0.179 0.0060 5.97 0.00020 94 0.0031 
Copper as Cu EPA RfD 0.04 0.0012 1.20 0.00004 18.8 0.0006 
Cyanide as CN 
Iron as Fe 

EPA RfD 

RSA RfD 

< 0.05 0.00 
0.0131 437 

0.00 
13.1 

0.00 
0.0004 

0.00 
205 

0.00 
0.0068 223 0.393 

Lead as Pb RSA RfD 0.32 0.011 533 10.7 0.00036 167 0.0056 278 
Manganese as Mn 

Mercury as Hg 
EPA RfD 

EPA RfD 

39 1.3 
0.00 

2826 1300 
0.00 

0.043 
0.00 

20383 
0.00 

0.679 
0.00 

1477 
< 0.002 

Nickel as Ni EPA RfD 0.157 0.0052 5.23 0.00017 82 0.0027 
Selenium as Se EPA RfD 0.013 0.0004 0.433 0.00001 6.8 0.0002 
Titanium as Ti RSA RfD 0.32 0.0107 356 10.7 0.00036 167 0.0056 186 
Vanadium as V EPA RfD < 0.03 0.00 0.00 0.00 0.00 0.00 
Zinc as Zn 

Calcium as Ca 

EPA RfD 

RSA RfD 

0.059 0.0020 
21.4 427 

1.97 
21367 

0.00007 
0.712 

31 
335020 

0.0010 
11.2 223 641 

Chloride as CI RSA RfD 3499 116.6 1405 116633 3.89 1828762 61.0 734 
Fluoride as F EPA RfD 13.5 0.450 750 450 0.015 7056 0.235 392 
Magnesium as Mg RSA RfD 371 12.4 538 12367 0.412 193904 6.46 281 
Potassium as K RSA RfD 529 17.6 263 17633 0.588 276483 9.22 138 
Sodium as Na RSA RfD 2489 83.0 2514 82967 2.77 1300883 43.4 1314 
Sulphate as SO4 

Boron as B 

RSA RfD 

EPA RfD 
5309, 180 

0.050 
2681 

,-;..-: 	, 3,,.3 

179633 
50 

5.99 
0.0017 

2816575 
784 

93.9 
0.026 

1401 
-5 

Nitrate as N EPA RfD 0.5 0.02 20 0.0007 314 0.010 
.:: , 	► 	 :  HUMAN Dam Water R River wa or firoundv.,qitoi 



Draft 	russion 
CONFIDEN4,f1.1.. 
Research fOiEVAARATION  DAM 4: HUMAN RISK ASSESSMENT • 	 • SAMPLE NO. 3  [ROMANIC - itANI 	tiLACEe 

[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

I 	Table 148 	I 

SAMPLE NUMBER: 3 
RISK TO HUMAN 

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

ORGANIC 
7 
 EPA RID/ 

11 
 Conc. in 

13 
 Conc. in 

14 
 PDI 

COMPOUNDS Rf01 EPA DWELI 
8 
 Conc. in 

9 
 PDI Dam 

10 
 Margin River water 

12 
 PDI river 

10 
 Margin groundwater groundwater 

10 
 Margin 

Micro's and Macro's ADUGV RSA Rf1:1/ Dam water water exposure of Safety (EEC) water exposure of Safety (EEC) exposure of Safety 

Aglqaday:. WHO  Gv ppm mg/kg/day % ppb mg/kg/day % pp h mg/kg/day % 
Aluminium as Al RSA RfD < 0.100 0.00 . 0.00 0.00 0.00 0.00 0.00 - nr  

, 	 ; 

Arsenic as As r 	I EPA RfD 0.011 0.0004 122 0.367 0.000012 -i.,.1/ 5.70 0.00019 
Barium as Ba EPA RfD < 0.10 0.00 0.00 0.00 u.De 0.00 0.00 
Cadmium as Cd 

- 

EPA RfD 0.05,5 0.0018 367 1.83 0.000061 . :.: 28.7 0.0010 191 
Chromium + as Cr . - 	 '-..." EPA RfD 0.044 0.0015 1.47 0.00005 .-; 23 0.0008 
Chromium 	as Cr'.  EPA RfD < 0.320 0.00 0.00 0.00 , n 0.00 0.00 
Cobalt as Co RSA RfD u. 1 ,i , 0.0061 6.10 0.00020 96 0.0032 
Copper as Cu EPA RfD i.l.i,,1 0.0011 1.13 0.00004 17.8 0.0006 
Cyanide as CN EPA RfD < 0.0;2 0.00 , 	,1, 1  0.00 0.00 0.00 0.00 
Iron as Fe RSA RfD 0:420 0.0143 476 14.3 0.0005 224 0.0075 249 
Lead as Pb -: RSA RfD 0.311 0.010 518 10.4 0.00035 163 0.0054 272 
Manganese as Mn EPA RfD 39 1.3 2826 1300 0.043 20383 0.679 1477 
Mercury as Hg EPA RfD < 0.002 0.00 s.i.ir] 0.00 0.00 0.00 0.00 
Nickel as Ni EPA RfD 0.162 0.0054 5.40 0.00018 85 0.0028 
Selenium as Se EPA RfD 0.015 . 0.0005 : u.ii 0.500 0.00002 7.8 0.0003 
Titanium as Ti RSA RfD 0.34 0.0113 378 11.3 0.00038 178 0.0059 198 
Vanadium as V EPA RfD < 0.03 0.00 0.00 0.00 0.00 0.00 
Zinc as Zn EPA RfD 0.058 0.0019 1.93 0.00006 30 0.0010 
Calcium as Ca MEM RSA RfD 631 21.0 421 21033 0.701 329794 11.0 220 
Chloride as CI OEM RSA RfD 3499 117 1405 116633 3.89 1828762 61.0 734 
Fluoride as F 11110.111 EPA RfD 13.4 0.447 744 447 0.015 7004 0.233 389 
Magnesium as Mg RSA RfD 371 12.4 538 12367 0.412 193904 6.46 281 
Potassium as K RSA RfD 515 17.2 256 17167 0.572 269166 8.97 134 
Sodium as Na RSA RfD 2503 83.4 2528 83433 2.78 1308200 43.6 1321 
Sulphate as SO4 RSA RfD 5500 183 2736 183333 6.11 2874590 95.8 1430 
Boron as B EPA RfD 1.6 0.053 02.3 53 0.0018 836 0.028 
Nitrate as N EPA RfD 0.6 0.02 0.0007 314 0.010 

DIU  I 	 ,  :  HUMAN Dam water R River water Droundwatei 



Draft for discussion 
CONFIDENTIA'L 
Research  1'0 	g iRATION  DAM 4:  HUMAN RISK ASSESSMENT •  DAM WATER  • SAMPLE NO. 4  MORGAN' 

[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

I 	Table 149 	I 

SAMPLE NUMBER: 4 

ORGANIC 

COMPOUNDS 

Micro's and Macro's 

RON 
AD1160 

, 	di  ' 
ir 

7 EPA RID/ 

EPA DWELI 

RSA Rf 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 water 
ppm 

9 
 PM Dam 

water exposure 
mg/kg/day 

10 
 Margin 

of Safety 

% 

11 
Conc. in 

River water 

(EEC) 
ppb 

12 
 PDI river 

water exposure 
mg/kg/day 

10 
 Margin 

of Safety 
% 

13 
 Conc. in 

groundwater 

(EEC) 
ppb 

14 
 PO1 

groundwater 

exposure 
mg/kg/day 

10  rvlargin 
of Safety 

Q/c 

Aluminium as Al RSA RfD < 0.100 0.00 0.00 0.00 0.00 0.00 
Arsenic as As EPA RfD 0.013 0.0004 1. ,:i 0.433 0.000014 6.80 0.00023 
Barium as Ba EPA RfD < 0.10 0.00 0.00 0.00 0.00 0.00 
Cadmium as Cd i EPA RfD 0.055 0.0018 307 1.83 0.000061 28.7 0.0010 19 I 
Chromium 3+  as Cr3+  EPA RfD 0.041 0.0014 1.37 0.00005 21 0.0007 
Chromium 5+  as Cr 5+  EPA RfD < 0.025 0.00 0.00 0.00 0.00 0.00 
Cobalt as Co RSA RfD 0.181 0.0060 6.03 0.00020 95 0.0032 
Copper as Cu EPA RfD 0.03 0.0011 1.10 0.00004 17.2 0.0006 
Cyanide as CN 
Iron as Fe 

EPA RfD < 0.05 0.00 
0.0133 

, 
443 

0.00 
13.3 

0.00 
0.0004 

0.00 
209 

0.00 
0.0070 232 RSA RID 0.399 

Lead as Pb RSA RfD 0.313 0.010 522 10.4 0.00035 164 0.0055 273 
Manganese as Mn 
Mercury as Hg .  

EPA RfD 38 1.3 
0.00 

2754 1267 
0.00 

0.042 
0.00 

19861 
0.00 

0.662 
0.00 

1439 
EPA RfD < 0.002 

Nickel as Ni EPA RfD 0.162 0.0054 ,_ i .0 5.40 0.00018 85 0.0028 
Selenium as Se EPA RfD 0.02 0.0007 0.667 0.00002 10.5 0.0004 
Titanium as Ti RSA RfD 0.37 0.0123 411 12.3 0.00041 193 0.0064 214 
Vanadium as V EPA RfD < 0.03 0.00 0.00 0.00 0.00 0.00 
Zinc as Zn EPA RfD 0.055 0.0018 1.83 0.00006 29 0.0010 
Calcium as Ca RSA RfD 661 22.0 441 22033 0.734 345473 11.5 230 
Chloride as CI . RSA RfD 3499 117 1405 116633 3.89 1828762 61.0 734 
Fluoride as F . EPA RfD 13.3,  0.443 739 443 0.015 6951 0.232 386 
Magnesium as Mg 4; RSA RfD 365 12.2 529 12167 0.406 190768 6.36 276 
Potassium as K RSA RfD 518 17.3 258 17267 0.576 270734 9.02 135 
Sodium as Na RSA RID 2486 82.9 2511 82867 2.76 1299315 43.3 1312 
Sulphate as SO4 RSA RfD .  5500 183 2736 183333 6.11 2874590 95.8 1430 
Boron as B EPA RfD 1.4 0.047 5 1 .9 47 0.0016 732 0.024 
Nitrate as N EPA RfD 0.6 0.02 , 	 -, 1.,., 20 0.0007 314 0.010 

Cla  OtAiklatCill' 1 	 ift;;;  I 	 :  HUMAN Dant water R ;rivet  water 

ry Ni A C 



Draft for di ct: ms s o1Y 
C 0 	thzer "t 

Research  for  EWOR 1ATION  DAM 4:  HUMAN RISK ASSESSMENT •  ...... 	• SAMPLE NO. 5  [INORGANIC • MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

I 	Table 150 	I 

SAMPLE NUMBER: 5 

ORGANIC 	 EPA RH)/ 

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

11 
Conc. in 

13 
 Conc. in 

14 
 PDI 

COMPOUNDS 	RfDI 	EPA DWEL/ 8  Conc. in 9  PDI Dam 10 
 Margin River water 12  POI river 19  Margin groundwater groundwater 1°  Margin 

Micro's and Macro's 	ADII6V 	RSA FOE)/ Dam water water exposure of Safety (EEC) water exposure of Safety (EEC) exposure of Safety 

in k 4a 	WHO GV 
1 

ppm mg/kg/day % p p b mg/kg/day % ppb mg/kg/day % 
Aluminium as Al RSA RfD < 0.100 0.00 0.00 0.00 0.00 0.00 0.00 ,: at: 
Arsenic as As , EPA RfD 0.011 0.0004 122 0.367 0.000012 . 5.70 0.00019 
Barium as Ba EPA RfD < 0.10 0.00 C 1:2 0.00 0.00 0.00 0.00 
Cadmium as Cd EPA RfD 0.053 0.0018 353 1.77 0.00006 27.7 0.0009 t  35 
Chromium3+  as Cra.  EPA RfD 0.029 0.0010 i;.L= , S 0.97 0.00003 15 0.0005 
Chromium6+ as Cr 6+ EPA RfD .-:, 02'3 0.00 5.0,0 0.00 0.00 0.00 0.00 
Cobalt as Co RSA RfD 0.18 ,4 0.0061 7 6 -; 6.13 0.00020 96 0.0032 
Copper as Cu EPA RfD 0.04 0.0012 1.23 0.00004 19.3 0.0006 
Cyanide as CN EPA RfD < 0.05 0.00 ... 0.00 0.00 0.00 0.00 

'II I Iron as Fe RSA RfD 0.403 0.0134 448 13.4 0.0004 211 0.0070 
Lead as Pb RSA RfD 0.302 0.010 503 10.1 0.00034 158 0.0053 
Manganese as Mn EPA RfD 38 1.3 2754 1267 0.042 19861 0.662 
Mercury as Hg EPA RfD < 0.002 0.00 0.00 0.00 0.00 0.00 
Nickel as Ni EPA RfD 0.159 0.0053 5.30 0.00018 83 0.0028 
Selenium as Se EPA RfD 0.016 0.0005 0.533 0.00002 8.4 0.0003 
Titanium as Ti RSA RfD 0.41 0.0137 456 13.7 0.00046 214 0.0071 238 
Vanadium as V EPA RfD < 0.03 0.00 0.00 0.00 0.00 0.00 
Zinc as Zn EPA RfD 0.054 0.0018 ,., 6(813 1.80 0.00006 28 0.0009 
Calcium as Ca RSA RID 621 20.7 414 20700 0.690 324567 10.8 216 
Chloride as CI 

, 
RSA RfD 3499 117 1405 116633 3.89 1828762 61.0 734 

Fluoride as F .- EPA RfD 13.3 0.443 739 443 0.015 6951 0.232 386 
Magnesium as Mg RSA RfD 389 13.0 564 12967 0.432 203312 6.78 295 
Potassium as K RSA RfD 511 17.0 254 17033 0.568 267076 8.90 133 
Sodium as Na RSA RfD 2464 82.1 2489 82133 2.74 1287816 42.9 1301 
Sulphate as SO4 RSA RfD 5556 185 2764 185200 6.17 2903858 96.8 1445 
Boron as B EPA RfD 1.9 0.063 63 0.0021 993 0.033 ":. 

Nitrate as N EPA RfD 0.6 0.02 1.3 20 0.0007 314 0.010 ._±.,: 

' 	I 	 :  HUMAN Dam water R Rivar water t;initii,iwntei 



CONF 
	

5. 
	 I 	Table 151 	I 

Research  fk=.1:1100RAIIICIN DAM 4:  HUMAN RISK ASSESSMENT  *DAMMIE  • SAMPLE NO. 6  [INORGANIC MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 6 

ORGANIC 
COMPOUNDS 

Micro's and Macro's 

RfOl 

MHICV 
mgfkgIday 

7 
EPA RfOI 

EPA DWELI 

RSA Rf 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 water 
ppm 

9  PDI Dam 

water exposure 
mg/kg/day 

to 
Margin 

of Safety 

% 

11 
Conc. in 

River water 

(EEC) 
ppb 

12  PDI river 

water exposure 

mgIkgIday 

10  mar  .a  
gi 

of Safety 

% 

13 
 Conc. in 

groundwater 

(EEC) 

ppb 

14 
 POI 

groundwater 

exposure 

mg/kg/day 

10  Margin  

of Safety 

% 
Aluminium as Al 0.005 RSA RfD < 0.100 0.00 0.00 0.00 OR 0.00 [I 	, I 
Arsenic as As 0.0003 EPA RfD 0.009 0.0003 100 0.300 0.00001 4.70 0.00016 
Barium as Ba 0.07 EPA RfD < 0.10 0.00 0.00 0.00 0.00 0.00 
Cadmium as Cd 0.0005 EPA RfD 0.053 0.0018 353 1.77 0.00006 27.7 0.0009 1 	' 
Chromium 3+  as Cr 3+  ,. 	k  ..., EPA RfD 0.038 0.0013 1.27 0.00004 20 0.0007 
Chromium 5+ as Cr5+ EPA RfD --:. 8.025 0.00 0.00 0.00 0.00 0.00 
Cobalt as Co RSA RfD 0.178 0.0059 5.93 0.00020 93 0.0031 
Copper as Cu EPA RfD 0.04 0.0012 1.20 0.00004 18.8 0.0006 
Cyanide as CN EPA RfD < 0.05 0.00 0.00 0.00 0.00 0.00 

C
D

 C
V

  
 

'  

Iron as Fe RSA RfD 0.430 0.0143 478 14.3 0.0005 225 0.0075 
Lead as Pb RSA RfD 0.312 0.010 520 10.4 0.00035 163 0.0054 
Manganese as Mn EPA RfD 39 1.3 2826 1300 0.043 20383 0.679 
Mercury as Hg EPA RfD < 0.002 0.00 0.00 0.00 0.00 0.00 
Nickel as Ni EPA RfD 0.164 0.0055 5.47 0.00018 86 0.0029 
Selenium as Se ==n..-  EPA RfD 0.019 0.0006 0.633 0.00002 9.9 0.0003 
Titanium as Ti RSA RfD 0.42 0.0140 467 14.0 0.00047 220 0.0073 244 
Vanadium as V EPA RfD < 0.03 0.00 !.r 08 0.00 0.00 0.00 0.00 
Zinc as Zn 
Calcium as Ca 

EPA RfD 
RSA RfD 

0.053 0.0018 
21.7 

;: h.,82 
434 

1.77 
21700 

0.00006 
0.723 

28 
340247 

0.0009 
11.3 227 651 

Chloride as CI RSA RfD 3474 116 1395 115800 3.86 1815695 60.5 729 
Fluoride as F EPA RfD 13.2 0.440 733 440 0.015 6899 0.230 383 
Magnesium as Mg RSA RfD 359 12.0 520 11967 0.399 187632 6.25 272 
Potassium as K RSA RfD 508 16.9 253 16933 0.564 265508 8.85 132 
Sodium as Na RSA RfD 2484 82.8 2509 82800 2.76 1298269 43.3 1311 
Sulphate as SO4 

Boron as B 
RSA RID 
EPA RfD 

5556 185 
0.063 

2764 
70.-i 

185200 
63 

6.17 
0.0021 

2903858 
993 

96.8 
0.033 

i  44 
1.9 

Nitrate as N EPA RfD 0.5 0.02 1 	9 17 0.0006 = 261 0.009 
„ , ,, i 	 :  HUMAN Dam water R Hive; water urount;water 



Draft forvsct:..5sic, 	
I 	Table 152 	I 

Research  1,1a  EYVIORATION  DAM 4:  HUMAN RISK ASSESSMENT • 	 • SAMPLE NO. 7  [INORGANIC - MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 7 
RISK TO HUMAN 

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

ORGANIC 
7 
 EPA RfOl 

11 
Conc. in 

13 
Conc. In 

14 
 PDI 

COMPOUNDS MI EPA DWELl 8  Conc. in 9  PDI Dam 10 
 Margin River water 12  PM river 10  Margin groundwater groundwater 

10 
 Margin 

Micro's and Macro's ADII6V RSA HMI Dam water water exposure of Safety (EEC) water exposure of Safety (EEC) exposure of Safety 
mglkgIday WHO GV ppm mg/kg/day % ppb mgfirgiday % ppb mg/kg/day % 

Aluminium as Al 0.005 RSA RfD < 0.100 0.00 , 	 0 0.00 0.00 0 0i'l 0.00 0.00 - 

Arsenic as As 0.0003 EPA RfD 0.010 0.0003 111 0.333 0.000011 5.20 0.00017 
Barium as Ba 0.07 EPA RfD < 0.10 0.00 , ue 0.00 0.00 0.00 0.00 
Cadmium as Cd 0.0005 EPA RfD 0.052 0.0017 347 1.73 0.000058 27.2 0.0009 i  81 
Chromium ' as Cr . 1.5 EPA RfD 0.031 0.0010 ',' 069 1.03 0.00003 16 0.0005 
Chromium" as Cr' + 0„003 EPA RfD < 0.025 0.00 ".s.00 0.00 0.00 0.00 0.00 
Cobalt as Co 08 RSA RfD 0.173 0.0058 5.77 0.00019 90 0.0030 
Copper as Cu 

,. 

 .04 EPA RfD 0.04 0.0012 - 1.20 0.00004 18.8 0.0006 
Cyanide as CN 0.04 EPA RfD < 0.05 0.00 '' 00 0.00 0.00 0.00 0.00 
Iron as Fe 0.003 RSA RfD 0.498 0.0166 553 16.6 0.0006 260 0.0087 289 
Lead as Pb 0.082 RSA RfD 0.298 0.010 497 9.9 0.00033 156 0.0052 260 
Manganese as Mn EPA RfD 39 1.3 2826 1300 0.043 20383 0.679 1477 
Mercury as Hg 1111111111111111 EPA RfD < 0.002 0.00 ,, 0.00 0.00 ,. 0.00 0.00 
Nickel as Ni 11111111111111 EPA RfD 0.161 0.0054 5.37 0.00018 84 0.0028 
Selenium as Se EPA RfD 0.025 0.0008 i 0.833 0.00003 13.1 0.0004 
Titanium as Ti 11111111= RSA RfD 0.55 0.0183 611 18.3 0.00061 287 0.0096 319 
Vanadium as V .11111= EPA RfD < 0.03 0.00 0.00 0.00 0.00 0.00 
Zinc as Zn 1=111111 EPA RfD 0.052 0.0017 1.73 0.00006 27 0.0009 
Calcium as Ca 111111=111 RSA RfD 641 21.4 427 21367 0.712 335020 11.2 223 
Chloride as CI NM= RSA RfD 3524 117 141 117467 3.92 1841828 61.4 740 
Fluoride as F 111111=11 EPA RfD 13.2 0.440 733 440 0.015 6899 0.230 383 
Magnesium as Mg an= RSA RfD 365 12.2 529 12167 0.406 190768 6.36 276 
Potassium as K 111=11 RSA RfD 502 16.7 250 16733 0.558 262372 8.75 131 
Sodium as Na 111111= RSA RfD 2501 83.4 2526 83367 2.78 1307154 43.6 1320 
Sulphate as SO4  =11110 RSA RfD 5500 183 2736 183333 6.11 2874590 95.8 1430 
Boron as B EPA RfD 1.8 0.060 .. 60 0.0020 941 0.031 
Nitrate as N EPA RfD 0.5 0.02 i .,) 17 0.0006 261 0.009 0 

„S;(  ► 	 :  HUMAN Darn  water R River water Ci ouni;vvater 


