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Appendix 2 

EVAPORATION DAMS 1 - 4 
ENVIRONMENTAL RISK QUANTIFICATION AND 

HUMAN RISK ASSESSMENT SUMMARY TABLES 

EVAPORATION DAM 1 

B-1 	Sampling Positions 

2.1 	Evaporation Dam 1: Waters Inorganic 

2.1.1 	Environment 	  

2.1.2 	Human 	  

2.2 	Evaporation Dam 1: Waters Organic 

2.2.1 	Environment 	  

2.2.2 	Human 	  

2.3 	Evaporation Dam 1: Sediments Inorganic 

2.3.1 	Environment 	  

2.3.2 	Human 	  

2.4 	Evaporation Dam 1: Sediments Organic 

2.4.1 	Environment 	  

2.4.2 	Human 	  

Figure 2.1 

Tables 81 — 84 

Tables 85 — 88 

Tables 89 — 90 

Tables 91 — 92 

Tables 93 — 94 

Tables 95 — 98 

Tables 99 — 100 

Tables 101 — 102 



FIGURE 2.1 

EVAPORATION DAMS 1 - 4: SAMPLING POSITIONS 
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TABLES 81 - 84 

EVAPORATION DAM 1: WATERS INORGANIC 
ENVIRONMENTAL RISK QUANTIFICATION 
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EVAPORATION DAMS 1-4: Glossary of Abbreviations / Acronyms 

Lab Conc. ppm 
2 EEC ppb 

3  Risk R/AR (Environment) 

4  Probit Model 
s Acc Risk Value (MR/SA) ppb 

6 Acc. Risk Value RfD/ADI/GV mg/kg/day 

7 EPA RfD/EPA DWEL/RSA RfD/WHO GV 

8 Conc. in Dam water / Lab Conc. ppm 
9 PDI Dam water exposure mg/kg/day 

Margin of Safety % 

Conc. in River water (EEC) ppb 
12 PDI river water exposure mg/kg/day 
13 Conc. in groundwater (EEC) ppb 
14 PDI groundwater exposure mg/kg/day 

NA 

Laboratory analysis / concentration in parts per million 

Estimated Environmental Concentration in parts per billion 

R - Potential Unacceptable Risk to Environment 
AR - Acceptable Risk to Environment 

Risk Model Quantification in percentage (%) 

Acceptable Risk Value according Minimum Requirements for the Handling, 
Classification and Disposal of Hazardous Waste (DWAF) in parts per billion (Micro's) AND 
SA Drinking Water Standards recommended Maximum Guideline Value in parts per billion (Macro's) 

Reference Dose (RfD) / Acceptable Daily Intake (ADI) / Guideline Value (GV) in milligram/kilogram per day: 
Environmental Protection Agency (EPA) / World Health Organization(WHO) / Republic of South Africa(RSA) 

Potential Daily Intake for a 60/70 kilogram person 

Laboratory analysis / concentration in parts per million 

Potential Daily Intake for a 60 kilogram person through oral route (dam water) exposure in milligram/kilogram per day 

Potential Daily Intake (PDI) as a percentage of Acceptable Daily Intake (ADI) = Margin of Safety (MOS) / Risk 
R - Potential Unacceptable Risk to Human 
AR - Acceptable Risk to Human 

Estimated concentration in river after release of dam water in parts per billion 

Potential Daily Intake for a 60 kilogram person through oral route (river water) exposure in milligram/kilogram per day 

Worst Case Scenario from dam water to groundwater in parts per billion 

Potential Daily Intake for a 60 kilogram person through oral route (groundwater) exposure in milligram/kilogram per day 

Not Analysed 
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Table 81 

 

ENVIRONMENTAL RISK QUANTIFICATION •  DAM WATER  • SAMPLE NO. 9  [INORGANIC • MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

1• 1.1 	I I pi T 

SAMPLE NUMBER: 9 	 EVAPORATION DAM 1: 	Current Volume -  	":':°:,-.;  .  = 'E,',,920 kg/haim 

INORGANIC 

COMPOUNDS 

Micro's and Macro's 

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

TOTAL ANALYSIS 4  PROP, T IODEL ELIITED AIATF.5', 4  PROPIT MODEL 4  MEW Mena TOTAL VOLUME 4 PROBIT  MODEL 

Lab Conc. 

ppm 

2  EEC 

ppb 

3  Risk 
R  I  •=,- 1  

Risk fluan• 

tification 

3  Risk 

R  I 
2  EEC 

 ppb 
3  Risk 

R  I  :.' 
Risk (Than• 

tification 

3  Risk 
R  / 	 ',:: 

2  EEC 
ppb 

3  Risk 
R  I 	',: 

Risk Cuss- 

tification 

3  Disk 
n  I  ' 	 : 

2  EEC 
ppb 

3  Risk 
R  I 

Risk Oman• 

tification 

3  Risk 

, 
Aluminiui 	as Al 0.129 129 0.00E + 00 4.3 0.00E+ 00 18.6 0.00E+ 00 41.2 0.00E+ 00 
Arsenic as As 0.01  i 11 0.00E + 00 0.367 0.00E + 00 1.59 0.00E+ 00 3.51 0.00E+ 00 
Barium as Ba  c: < U. i 0 0.00 

20 
0.00E + 00 

4.53E-06 1 
0.00 

0.667 
0.00E + 00 
0.00E + 00 

0.00 
2.9 

0.00E+ 00 
0.00E+ 00 

0.00 
0.39 i 

0.00E+ 00 
6.21E-12 Cadmium as Cd o. 

Chromium 3+  as Cr3+  <  0.025 0.00 0.00E+ 00 0.00 0.00E+00 0.00 0.00E+ 00 0.00 0.00E + 00 
Chromium6+  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 0.044 44 0.00E+ 00 1.47 0.00E + 00 6.4 0.00E + 00 14.1 0.00E + 00 
Copper as Cu 

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

,,,...., 

T  
..-.......

„
-

-.,,,...„
....,...: 

..,...,...., 

0.2 
0.00 0.00E +00 0.00 0.00E + 00 0.00 0.00E+ 00 0.00 0.00E + 00 

Cyanide as CN 220 R 9.97E+01 h 7.33 
3.93 

9 5.56E-03 
0.00E + 00 

R 31.3 
17 

R 1.59E+01 
0.00E+ 00 

3 70.3 
37.7 

9 7.10E+01 
0.00E +00 Iron as Fe 0.118 118 0.00E + 00 

Lead as Ph ... 	.. g.P9:1 83 5.95E-05 2.77 0.00E + 00 12 0.00E+ 00 6.5 1.50E-10 
Manganese as Mn l 	 , P.0 n 38 1.11E-14 1.27 0.00E+ 00 5.5 0.00E+ 00 2.1 0.00E+ 00 
Mercury as Hg ,' 	 ' 

r  --- 	Pi :iiiy_ .00 0.00E + 00 0.00 0.00E + 00 .00 0.00E + 00 .00 0.00E + 00 
Nickel as Ni (:. 0.036 66 0.00E + 00 2.20 0.00E+00 9.5 0.00E+ 00 1.1 0.00E+00 
Selenium as Se ,.. 0.005 5 0.00E+00 0.167 0.00E + 00 0.722 0.00E+ 00 .60 0.00E+ 00 
Titanium as Ti f1.113 150 5.85E-12 5.0 0.00E+00 1.6 0.00E+ 00 7.9 0.00E+ 00 
Vanadium as V L 0.11 110 0.00E + 00 3.67 0.00E+00 5.9 0.00E+ 00 5.1 0.00E+ 00 
Zinc as Zn ,  < 0.025 a00 0.00E + 00 0.00 0.00E+00 1.00 0.00E + 00 .00 0.00E + 00 
Calcium as Ca 5000 

E
: 

0.00E+ 00 

= 

167 0.00E+ 00 722 0.00E + 00 1597 = 

0.00E+ 00 1110111 

Chloride as CI 1
. 

1092 1092000 5.28E +00 36400 6.66E-14 157601 3.63E06 348777 5.94E03 
Fluoride as F , ,,-Is 6.8 6800 6.10E+00 227 1.11E-13 981 5.35E-06 2172 7.96E-03 

Magnesium as Mg 2000 0.00E+ 00 67 - 	 -'. 0.00E + 00 289 0.00E+ 00 639 0.00E+ 00 
Potassium as K ( 	r 266 266000 4.04E-03 8867 0.00E+ 00 38390 2.49E-12 84958 4.50E-08 
Sodium as Na rAolr 

) 

1807 
2833 

1807000 8.76E+01 60233 2.24E-06 260791 4.31E-01 577142 1.41 E  +01 
Sulphate as SO 2833000 7.52E+01 94433 1.52E-07 408867 9.59E02 904839 6. 6E+00 
Boron as B 2.0 2000 0.00E + 00 66.7 0.00E+00 289 0.00E + 00 639 0.00E + 00 
Nitrate as N <  0.2 0.00 0.00E + 00 0.00 0.00E+00 0.00 0.00E+ 00 0.00 0.00E + 00 

:1X,',  I 	. , ,i. TO:  ErVIRMT i':,' 
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I Table 82 I 

1.  ENVIRONMENTAL RISK QUANTIFICATION •  DAM WATER  • SAMPLE NO. 10 IIRIORGANIC - MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 10 

INORGANIC 

COMPOUNDS 

Micro's and Macro's 

nisi( Tn ENVIRONMENT 
RISK OF DAM WATER AS IS RISK OF DILUTED DAM WATER IN RIVER RISK OF DAM WATER FOR GROUNDWATER 

TOTAL  ANALYSIS 4 PfiGt., 	.1 MUTED WATER 4  PROBIT MODEL CURRENT VOLUME 4  PROBIT  MODEL TOTAL VOLUME 4  PROBIT MODEL 
Lab Conc. 

Ppm 

2  E Er 3  Risk 

P.  I 
Risk Quail• 
tification 

3  Risk 
R  I 	'L 

2  EEC 
ppb 

3  Risk 
R  I 

Risk Chan- 
tification 

3  Risk 
R  I 	:'', 

2  EEC 
ppb 

3  Risk 
R  I 

Risk Chian• 
tification 

3  Risk 
R  1  

Z  EEC 
ppb 

3  Risk 
R 

Risk Quan• 
tification 

3  Risk 
R  I 

Aluminium as Al 0.119 119 0.00E + 00 3.97 0.00E + 00 17.2 0.00E -100 38.0 0.00E + 00 
Arsenic as As 0.006 6.0 0.00E + 00 0.20 0.00E + 00 0.866 0.00E + 00 1.92 0.00E + 00 
Barium as Ba < 0.10 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.005 + 00 0.00 0.00E + 00 
Cadmium as Cd '  0.01E1 i 8 1.51E-06 0.60 0.00E + 00 2.6 0.00E + 00 5.75 1.60E-12 
Chromium3.  as Cr3+ r r 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Chromium 5+  as Cr 6+  < u.025 0.00 0 00E + 00 0.00 0.00E 	00 0.00 0.005 + 00 0.00 0.00E + 00 
Cobalt as Co 0.03 30 0.00E + 00 1.0 0.00E+00 4.33 0.00E + 00 9.6 0.00E + 00 
Copper as Cu < 0.025 0.00 0.00E+ 00 0.00 0.00E+ 00 0.00 0.00E + 00 0.00 0.00E+ 00 
Cyanide as CN 0.0 GO ., 5.96E + 0 1 .. 2.0 1.12E-08 8.7 R 2.00E-02 fl 19.2 2.36E -F00 
Iron as Fe 0.042 42 0.00E +00 1.4 0.00E+ 00 6.1 0.00E+ 00 13.4 0.00E - 00 
Lead as Pb 0.070 70 1.08E-05 2.33 0.00E + 00 10.1 0.00E + 00 22.4 1.79E-11 
Manganese as Mn < 0.025 0.00 0.00E + 00 0.00 0.00E + 00 ).00 0.00E + 00 1.00 0.00E 	00 
Mercury as Hg < 0.002 0.00 0.00E+00 0.00 0.00E + 00 ).00 0.00E+ 00 0.00 0.00E + 00 
Nickel as Ni 0.059 59 0.00E+ 00 1.97 0.005 + 00 8.5 0.00E+ 00 18.8 0.00E+ 00 
Selenium as Se < 0.005 1.00 0.00E + 00 0.00 0.00E+ 00 0.00 0.00E + 00 0.00 0.00E + 00 
Titanium as Ti < 0.03 0.00 0.00E + 00 0.00 0.00E+00 0.00 0.00E + 00 0.00 0.00E 	00 
Vanadium as V 0.09 90 0.00E + 00 3.0 0.005 	00 13.0 0 00E + 00 28 7 0.00E -00 
Zinc as Zn 0.026 26 0.00E + 00 0.867 0.00E + 00 3.8 0.00E 1- 00 8.30 0.00E 	00 
Calcium as Ca  
Chloride as CI 

20 
1092 

5.5 
10 

237 
1574 
2722 

20000 
1092000 

cc 	
c
c
 c
c
 cc 

2.22E-14 

c
c
 cc  

;
;
,
  c

c
 c
c
 cc 

667 0.00E+ 00 2886 0.00E + 00 6388 

' 	
cc

 cr. 

0.00E+00 = 5.28E +00 36400 6.66E-14 157601 
794 

3.63E-06 348777 5.94E-03 
Fluoride as F t p.. 5500 2.50E +00 183 1.11E-14 5A7E-07 1757 .40E-03 
Magnesium as Mg 10000 5.55E-14 333 0.005 + 00 1443 0.00E+ 00 3194 0 00E+00 
Potassium as K 237000 1.54E-03 7900 0.00E + 00 34205 5.55E-13 75696 1.16E-08 
Sodium as Na 1574000 3.12E+01 52467 4.96E-07 227164 1.89E-01 502724 8 95E-00 
Sulphate as SO 4  2722000 7.27E+01 90733 9.61E08 392847 7 35E-02 869386 5.17E+00 
Boron as B .5 1500 0.00E + 00 50 0.00E + 00 216 0.00E + 00 479 0.00E + 00 
Nitrate as N <  0.2 0.00 - ' 0.00E+ 00 

*:::::::::::: 
0.00 0.00E+ 00 _ 0.00 0.00E +00 0.00 0 00E+00 

- F',:  TO:  ENVIRONMENT 
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I  Table 83  I 
1:  ENVIRONMENTAL RISK QUANTIFICATION •  DAM WATER  • SAMPLE NO. 11  [INORGANIC  •  MICRO'S  &  MACRO'S] 

[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 11 

INORGANIC 
COMPOUNDS 

Micro's and Macro's 

' ,....'bt7,. 
'  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 CURRENT VOLUME 4  PROBIT MODEL TOTAL VOLUME 4  PROBIT  MODEL 
thim.gi$A '  Lab Conc. 

ppm 
2  EEC 
pph 

3  Risk 
R  f 

Risk Quan- 
tification  

3  Risk 
R  /  ° 

2  EEC 
ppb 

3  Risk 
R  I 

Risk Dunn- 
tification 

3  Risk 
R  I 

2  EEC 
pub 

3 Risk 
R  /  "- 

Risk Cluan- 
tification 

3  Risk 
 R  / 

2  EEC 
ppb 

3  Risk 
R  I 

Risk Gunn- 
tification 

3  Risk 
R  I 

Aluminium as Al '  '. l' "1'  i'-'., 	0.110 110 0.00E + 00 3.67 0.00E + 00 15.9 0.00E + 00 35.1 0.00E + 00 
Arsenic as As 	 0.005 5.0 0.00E + 00 0.167 0.00E + 00 0.722 0.00E + 00 1.60 0.00E + 00 
Barium as Ba 	 < 0.10 0.00 0.00E+00 0.00 0.00E + 00 0.00 

3.0 
0.00 

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

` 
0.00 
6.71 
0.00 

2 ' 
0.00E + 00 

1.16E-11 
0.00E + 00 

111' Cadmium as Cd 0.021 
< 0.025 

21 
0.00 

2 7.72E-06 
0.00E + 00 

1-1 0.70 
0.00 

0.00E + 00 
0.00E + 00 Chromium3 ' as Cr3+  

Chromium 6+  as Cr5+ 	 . 	< 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 	 0.035 35 0.00E + 00 1.2 0.00E + 00 5.1 0.00E + 00 11.2 0.00E + 00 
Copper as Cu 	' 	< 0.025 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Cyanide as CN 	 , 	< 0 05 0.00 0.00E + 00 H 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Iron as Fe 	 , 	0.187 187 0.00E + 00 6.2 0.00E + 00 ' 27.0 , 0.00E + 00 59.7 0.00E + 00 
Lead as Pb 	 0.07E 78 3.23E-05 2.6 0.00E + 00 1.3 0.00E + 00 24.9 6.84E-11 
Manganese as Mn 	 0.175 175 1.58E-06 5.8 0.00E + 00 25.3 0.00E + 00 55.9 1.70E12 
Mercury as Hg 	' 	-- 0.002 0.00 H. 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Nickel as Ni 	 0.059 59 0.00E + 00 1.97 0.00E + 00 8.52 0.00E + 00 8.8 0.00E + 00 
Selenium as Se 	 <- 0.005 0.00 0.00E + 00 0.00 0.00E + 00 1.00 0.00E + 00 0.00 0.00E + 00 
Titanium as Ti 	 0.10 100 3.33E-14 3.3 0.00E + 00 14.4 0.00E + 00 31.9 H 0.00E + 00 
Vanadium as V 	 , 	0.05 50 0.00E + 00 1.7 0.00E + 00 7.22 0.00E + 00 6.0 0.00E + 00 
Zinc as Zn 	 . 	0.044 44 0.00E + 00 1.47 0.00E + 00 6.35 0.00E + 00 4.1 0.00E + 00 
Calcium as Ca 84 

1141 
6.0 
21 

225 
153 
2722 

1.7 

84000 

cc 	
c
c
 ca 

1.02E-06 

CC 	
CC  C

C
  

2800 0.00E + 00 12123 0.00E + 00 26829 

=  c
c
 cc  

f- 

9.99E-13 
Chloride as CI 1141000 6.26E 	00 38033 H 1.22E-13 164672 5.76E06 364427 6.393.93 3 
Fluoride as F 6000 

21000 
225000 

3.67E +00 200 , 2.22E-14 866 1.42E-06 1916 2.90E-03 2 
Magnesium as Mg 1::, t' i t 	e t  

' '  kb66 
6.97E-10 700 0.00E -1- 00 'H 3031 0.00E + 00 6707 0.00E + 00 

Potassium as K 9.87E-04 7500 0.00E + 00 32473 2.89E-13 71863 6.24E-09 
Sodium as Na 	;  -WO 1534000 7.99E +01 51133 3.72E-07 221391 1.61E-01 489948 8.16E +00 2 
Sulphate as SO 	 '  Nqp 2722000 

1700 
7.27E+01 90733 9.61E-08 392847 7.35E-02 869386 5.17E+00 11 

Boron as B 	
, 

0.00E + 00 57 ..°. 0.008 + 00 245 0.00E + 00 543 0.00E + 00 
Nitrate as N 	 < 0,2 0.00 0.00E + 00 0.00 , 0.00E + 00 :'H 0.00 H 0.00E + 00 - 0.00 !1 ■ 1 0.00E + 00 

RISK  I 	 '  TO:  EN"IRIR1 1.11- 1-1 . R R R R R 
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Table 84 

1:  ENVIRONMENTAL RISK QUANTIFICATION •  '1ArtA WATER  • SAMPLE NO. 12  UNORGANIC • MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 12 

COMPOUNDS 

Micro's and Macro's 

I 

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

TOTAL ANALYSIS 4 PRoorr 1.100EL DILLF.-.. 	' 	- 	' 4  PROBIT MODEL 4  P0f1113fT ':,0Dr 1 . TOTAL VOLUME 4  PROW MODEL 

1  Lab Conc. 

ppm 

I  EEC 

ppb 

3  Risk 

R  1 
Risk than - 

tification 

3  Rik k 
n  i 

2  EEC 

pph 
3  Risk 

R  I 
Risk Quail• 

tification 

3 1:Usk 
A  I 

2  EEC 
pph 

3  Risk 
0  I 

Risk Quan - 

tification 

3  Risk 

A  1  
2  EEC 
pph 

3  Risk 
A  I 

Risk Goan 

tification 

3  Risk 
El  I 

Aluminium as Al 0 10 i 101 0.00E + 00 3.37 0.00E -1- 00 14.6 0.00E -1- 00 32.3 0.00E + 00 
Arsenic as As - 	1-, 	{---, 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Barium as Ba - 	14 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Cadmium as Cd - 	 V; 	. 0.02 22 R - 1.25E - 05 0 0.733 0.00E + 00 3.18 R' 0.00E+00 R' 7.03 R 2.10E - 11 ;. 
Chromium 3 ' as Cr3+  z, n nr ,-; 25 0.00E + 00 0.833 0.00E + 00 3.61 0.00E + 00 7.98 0.00E + 00 
Chromium6.  as Cr6.  . 	' 	, 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Cobalt as Co ,' , T" 36 0.00E + 00 1.2 0.00E + 00 5.2 1 0.00E + 00 11.5 0.00E + 00 
Copper as Cu 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Cyanide as CN - 	' , 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Iron as Fe ' 	J 0.355 356 0.00E + 00 11.9 0.00E + 00 51.4 0.00E + 00 113.7 1 0.00E + 00 
Lead as Pb il 083 83 5.95E•05 2.8 0.00E + 00 12.0 0.00E + 00 26.5 1.50E-10 
Manganese as Mn 275 1.54E-04 9.2 0.00E + 00 39.7 2.22E-14 37.8 5.13E10 
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 f 	,' 62 0.00E + 00 2.07 0.00E + 00 3.95 0.00E + 00 19.8 0.00E + 00 
Selenium as Se , On: 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Titanium as Ti ri. 	e 160 1.34E-11 5.3 0.00E + 00 23.1 0.00E + 00 51.1 0.00E + 00 
Vanadium as V 40 0.00E + 00 1.3 0.00E + 00 5.8 0.00E + 00 12.8 0.00E + 00 
Zinc as Zn , ,-, T 3 65 0.00E + 00 2.17 0.00E + 00 9.4 0.00E + 00 20.8 0.00E + 00 
Calcium as Ca , 	, 	,. 112 112000 

C
.: C

I: 	
C

C
 C

C
 CL:  

2.09E-05 

c
c
 cc 	

c
c
 c
c
 cc 

3733 0.00E+ 00 16164 

C
C

 

0.00E+ 00 3b772 3.97E-11 

a.; 	
C

: 

Chloride as CI  .6.,"--“1.;,'; '106 1166000 6.80E+00 38867 1.67E-13 168280 7.22E•06 372412 9.93E-03 
Fluoride as F -ivi--,-4, 	 : t 	e c 6. 6400 4.80E+00 213 5.55E-14 924 2.84E-06 20421 4.92E-03 
Magnesium as Mg 'Z.'  076;1:1-, 26 26000 9.27E-09 867 0.00E + 00 3752 0.00E + 00 8304 0.00E + 00 
Potassium as K ' , ';.:Ar.!'  I -  222 222000 8.77E - 04 7400 0.00E + 00 32040 2.44E-13 70905 5.31E-09 
Sodium as Na  1521 1521000 7.94E+01 50700 3.38E-07 219515 1.52E-01 485796 7.91E+00 
Sulphate as SO 4  

,,.` 
',Itti::0  " .., 2256 2256000 5.93E+01 75200 1.07E-08 325592 1.95E-02 720549 2.30E+00 

Boron as B 1.6 1600 0.00E + 00 53 0.00E + 00 231 0.00E + 00 511 0.00E + 00 
Nitrate as N < 0 2 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E 	00 

..= -.1 	.: 	TO: i":ViflO4 ■ , 1,:i 'i-  
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Table 85 

ON DAM 1:  HUMAN RISK ASSESSMENT E, 	" 	•R  • SAMPLE NO. 9  [INORGANIC - MICRO'S & MACRO'S] 
IISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 9 

RISK OF DAM WATER AS IS 
RISK TO HUMAN 

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

COMPOUNDS 
Micro's and Macro's 

4 

' EPA RIM 

EPA DWELl 

RSA RfEI( 
WHO GI/ 

8 
Corm 1 1 1 

 Dam water 
ppm 

9 , 
PDI uam 

water exposure 

milk/day 

10 
Margi n 

of Safety 

% 

Conc. In 

River water 

(EEC) 
ppb 

12 
PDI riioi 

water exposure 

mg/kg/day 

10 
Margin 

of Safety 

% 

 13 
Conc. in 

groundwater 

(EEC) 

ppb 

14 
 PDI 

groundwater 

exposure 

mg/4(day 

10 
 Margin 

of Safety 

% 
Aluminium as AI RSA RfD 0.129 0.0043  4.30 0.0001 18.6 0.0006 
Arsenic as As EPA RfD 0.011 0.0004 122 0.367 0.00001 1.59 0.00005 
Barium as Ba EPA RfD < 0 10 0.00 ,..) 0G 0.00 0.00 0.00 0.00 
Cadmium es Cd EPA RfD 0.020 0.0007 133 0.667 0.00002 2.89 0.00010 
Chromium 	as Cr + EPA RfD < 0 025 0.00 0.00 0.00 0.00 0.00 
Chromium 	as Cr' + EPA RfD < 0.025 0.00 0.00 0.00 0  00 0.00 0.00 
Cobalt as Co El= RSA RfD 0.044 0.0015 1.47 0.00005 - 	i, 6.35 0.00021 
Copper as Cu MEI EPA RfD < 0 025 0.00 0 :` 0.00 0.00 0.00 0.00 
Cyanide as CN MIIII EPA RfD 0.22 0.0073 1,-, , 7.33 0.00024 31.8 0.0011 
Iron as Fe MI. RSA RfD 0.118 0.0039 131 3.9 0.00013 17 0.0006 
Lead as Pb MEE RSA RfD 0.083 0.0028 138 2.8 0.00009 12.0 0.0004 
Manganese as Mn MEN EPA RfD 0.038 0.0013 1.3 0.00004 5.5 0.0002 
Mercury as Hg . 1  EPA RID < 0.002 0.00 100 0.00 0.00 0.00 
Nickel as Ni EPA RID 0.066 0.0022 2.20 0.00007 9.5 0.00032 
Selenium as Se ' EPA RID 0.005 0.0002 0.167 0.000006 0.722 0.00002 
Titanium as Ti MEE RSA RID 0.15 0.005 167 5.0 0.00017 21.6 0.0007 
Vanadium as V EMI EPA RfD 0.11 0.004 41 3.67 0.00012 15.9 0.001 
Zinc as Zn EPA RfD < 0.025 0.00 0.00 0.00 0.00 0.00 0.00 
Calcium as Ca RSA RfD 5 0.167 2.33 167 0.0056 722 0.024 
Chloride as CI MEI RSA RfD 1092 36.4 439 36400 1.21 157601 5.25 
Fluoride as F EPA RfD 6.8 0.227 378 227 0.0076 981 0.033 
Magnesium as Mg RSA RfD 2 0.067 2 	' 11  67 0.0022 289 0.010 
Potassium as K RSA RfD 266 8.87 132 8867 0.296 38390 1.28 
Sodium as Na RSA RfD 1807 60.2 182 60233 2.0 260791 8.7 263 
Sulphate as SO4 RSA RfD 2833 94.4 1409 94433 3.15 408867 13.6 203 
Boron as B EPA RfD 2.0 0.067 7 4  1 67 0.0022 289 0.010 
Nitrate as N EPA RID < 0.2 0.00 0.00 0.00 0.00 Q 0.00 0.00 

, 	I • 	 :  HUMAN Dam  ir2ator R River  to - ter Groundwater R 
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R T1ON DAM 1:  HUMAN RISK ASSESSMENT  • 	•  SAMPLE NO. 10  [INORGANIC • MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL • MASTER PLAN] 

SAMPLE NUMBER: 10 

INORGANIC 

COMPOUNDS 
Micro's and Macro's 

Rf1:11 
A011 GV 

7 
 EPA RfDI 

EPA MEL( 

RSA RfD( 
w1-111 CI" 

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 
 P01 Dam 

water exposure 
mgikgfriay 

10 
 Margin 

of Safety 
% 

11   
Cone. in 

River water 

(EEC) 

ppb 

12 
 P01 river 

water exposure 
mg/kg/day 

10 
 Margin 

of Safety 
% 

13 
 Conc. in 

groundwater 

(EEC) 

ppb 

14 
 P01 

groundwater 

exposure 
mgfkgIday 

10 
 Margin 

of Safety 

% mglkgiday 
Aluminium as Al 	0.005 	RSA RfD 9.119 0.0040 3.97 0.00013 r> ii 17.2 0.0006 
Arsenic as As 	0.0003 	EPA RfD 11 ono 0.0002 0.200 0.000007 0.866 0.00003 
Barium as Ba 	0.07 	EPA RfD 

Cadmium as Cd 	0.0005 	EPA RfD 
Chromium3+  as Cr3+ 	1.50 	EPA RfD 

- 	13 'U 0.00 
0.0006 

0.00 
120 

0.00 
0.600 

0.00 

0.00 
0.00002 

0.00 

0.00 
2.60 
0.00 

0.00 
0.00009 

0.00 
-=  tole 
- 	0 0 ' 1‘ 

Chromium5+ as Cr6+ 0.003 	EPA RfD ,--,. 0 02:: 0.00 0.00 0.00 0.00 0.00 
Cobalt as Co 	

„ ' 

 008 	RSA RfD n 03 0.0010 1.00 0.00003 4.33 0.00014 
Copper as Cu .04 	EPA RfD -`"5 0.00 0.00 0.00 0.00 0.00 
Cyanide as CN .84, 	EPA RID 0 OG 0.0020 2.00 0.00007 8.66 0.0003 
Iron as Fe 

Lead as Pb 

Manganese as Mn 

RSA RfD 

RSA RfD 

EPA RfD 

O.F 7 0.0014 
0.002 

0.00 
117 

1.4 
2.3 

0.00 

0.00005 
0.0001 

0.00 

6.06 
10.1 
0.00 

0.0002 
0.0003 

0.00 

0.07 
<0.025 

Mercury as Hg EPA RfD --.: 0.002 0.00 0.00 0.00 0.00 0.00 
Nickel as Ni EPA RfD 0.059 0.0020 1.97 0.00007 8.52 0.0003 
Selenium as Se EPA RfD < 0.005 0.00 0.00 0.00 0.00 0.00 
Titanium as Ti RSA RfD < 0.03 0.00 0.00 0.00 0.00 0.00 
Vanadium as V EPA RfD 0.09 0.0030 3.00 0.0001 13.0 0.0004 
Zinc as Zn EPA RfD 0.026 0.0009 0.867 0.00003 3.8 0.0001 
Calcium as Ca 

Chloride as CI 
r RSA RfD 

RSA RfD 

20 0.667 
36 439 

667 
36400 

0.022 
1.21 

2886 
157601 

0.096 
5.25 1092 

Fluoride as F 

Magnesium as Mg 

i EPA RfD 

RSA RfD 

5.5 0.183 
0.333 

306 183 
333 

0.006 
0.011 

794 
1443 

0.026 
0.048 10 

Potassium as K RSA RfD 237 7.9 118 7900 0.263 34205 1.14 
Sodium as Na RSA RfD 157 52 1590 52467 1.75 227164 7.6 2 7 9 
Sulphate as 504 RSA RfD 272 91 1354 90733 3.02 392847 13.1 195 
Boron as B EPA RfD 1.5 0.050 50 0.0017 216 0.0072 
Nitrate as N 

► 
EPA RfD <  0.2 

:  HUMAN 
0.00 

Darn vJater 

0.00 0.00 
River t,uator 

0.00 0.00 
Groundwater 



ussion 
1:AL 

icAarr 	t-EVAP9RA ION DAM 1:  HUMAN RISK ASSESSMENT •  DAM WATER  • SAMPLE NO. 11  [INORGANIC - MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 11 

INORGANIC 

COMPOUNDS 

Micro's and Macro's 

6  

7 
 EPA RID/ 

EPA DWEL/ 

RSA RID/ 
WHO CV 

R 1 ''' 	71 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 expostivo 

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 
 ? DI 

groundwater 

exposure 

mg/kg/day 

10 
Margin 

of Safety 
% 

Aluminium as Al RSA RfD 0.11 0.0037 3.67 0.00012 15.9 0.00053 
Arsenic as As EPA RfD 0.005 0.0002 0.167 0.00001 0.722 0.00002 
Barium as Ba 
Cadmium as Cd 
Chromium 3+  as Cr3+  

EPA RfD 
EPA RfD 

EPA RfD 

< 0.10 0.00 
0.0007 

0.00 
140 

0.00 
0.700 

0.00 

0.00 
0.00002 

0.00 

0.00 
3.03 
0.00 

0.00 
0.0001 

0.00 
0.021 

--:. 0.025 
Chromium5.  as CrE * EPA RfD < 0.025 0.00 0.00 0.00 0.00 0.00 
Cobalt as Co RSA RID 0.035 0.0012 1.20 1  0.00004 5.05 0.00017 
Copper as Cu EPA RfD < 0.025 0.00 0.00 0.00 0.00 0.00 
Cyanide as CN 
Iron as Fe 

EPA RID 
RSA RfD 

< 0.05 0.00 
0.006 208 

0.00 
6.2 

0.00 
0.0002 

0.00 
27 

0.00 
0.0009 0.187 

Lead as Ph 
Manganese as Mn 

RSA RfD 
EPA RfD 

0.078 0.003 
0.006 

130 2.6  
5.8 

0.0001 
0.0002 

11.3 
25.3 

0.0004 
0.0008 0.175 

Mercury as Hg EPA RfD < 0.002 0.00 0.00 0.00 0.00 0.00 
Nickel as Ni EPA RfD 0.059 0.0020 1.97 0.00007 8.5 0.0003 
Selenium as Se EPA RfD < 0.005 0.00 0.00 0.00 0.00 0.00 
Titanium as Ti RSA RID 0.10 0.003 111 3.3 0.00011 14.4 0.0005 
Vanadium as V EPA RfD 0.05 0.0017 1.70 0.0001 7.22 0.0002 
Zinc as Zn EPA RfD 0.044 0.0015 1.47 0.00005 6.35 0.0002 
Calcium as Ca RSA RID 84 2.8 2800 0.093 12123 0.404 
Chloride as CI RSA RfD 1141 38 458 38033 1.27 164672 5.49 
Fluoride as F EPA RfD 6.0 0.200 333 200 0.0067 866 0.029 
Magnesium as Mg RSA RfD 21 0.70 700 0.023 3031 0.101 
Potassium as K RSA RfD 225 7.5 112 7500 0.250 32473 1.08 
Sodium as Na RSA RfD 1534 51 1549 51133 1.70 221391 7.38 224 
Sulphate as SO4 RSA RfD 2722 91 1354 90733 3.02 392847 13.09 195 
Boron as B EPA RID 1.7 0.057 57 0.0019 245 0.008 
Nitrate as N 

,ilr:;. 	I 
EPA RfD < 0.2 

:  HUMAN 

0.00 
Dam water 

,,.,... 0.00 0.00 
2i•or water 

0.00 0.00 
2roundwater R R . 

I 	Table 87 	I 
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Table 88 

e vaNW A  1 N  DAM 1:  HUMAN RISK ASSESSMENT •  am WATER  • SAMPLE NO. 12  [INORGANIC  •  MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 12 

INORGANIC 

COMPOUNDS 
Micro's and Macro's 

6 

7 
 EPA RID/ 

EPA DWEL/ 

RSA RfDI 

WHO CV 

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

8  Cone. in 

Dam water 
ppm 

9 
 PDI Dam 

water exposure 

mg/kg/day 

10 
 Margin 

of Safety 

°/. 

11  Cone.  in 

River water 

(EEC) 

ppb 

12 
 PDI river 

water exposure 

mg/kg/day 

10 
 Mar gin 

of Safety 

% 

13 
 Conc. in 

groundwater 

(EEC) 

ppb 

14 
 PUI 

groundwate 

exposure 

mg/kg/day 

10 „ 

Margin 

of Safety 
% 

Aluminium as Al RSA RfD 0.101 0.0034 6 -/ .3 3.37 0.00011 14.6 0.00049 7,7:, 
Arsenic as As EPA RfD < 0.05 0.00 1'.01: 0.00 0.00 0.00 0.00 
Barium as Ba 
Cadmium as Cd 
Chromium 3+  as Cr 3.  

EPA RfD 
EPA RfD 
EPA RfD 

< 0.10 0.00 
0.0007 
0.0008 

0.0C 
147 

n.P 73r,  

0.00 
0.733 
0.833 

0.00 
0.00002 
0.00003 

0.00 
3.18 
3.61 

0.00 
0.00011 

0.0001 
0.022 
0.025 

Chromium 6+  as Crs.  EPA RfD < 0.025 0.00 0.00 0.00 Ci.110 0.00 0.00 
Cobalt as Co RSA RfD 0.036 0.0012 1.20 0.00004 G.500 5.20 0.00017 
Copper as Cu EPA RfD < 0.025 0.00 0.00 0.00 103 0.00 0.00 
Cyanide as CN 
Iron as Fe 

EPA RfD 
RSA RfD 

< 9.05 0.00 
0.012 396 

0.00 
11.9 

0.00 
0.0004 

no) 0.00 
51 

0.00 
0.0017 0.356 

Lead as Pb 
Manganese as Mn 

RSA RfD 
EPA RfD 

0.083 0.003 
0.009 

138 2.8 
9.2 

0.0001 
0.0003 

12.0 
40 

0.0004 
0.0013 0.275 

Mercury as Hg EPA RfD < 0.002 0.00 0.00 0.00 0.00 0.00 
Nickel as Ni EPA RfD 0.062 0.0021 2.07 0.00007 9.0 0.0003 
Selenium as Se EPA RfD < 0.005 0.00 0.00 0.00 0.00 0.00 
Titanium as Ti RSA RID 0.16 0.005 178 5.3 0.00018 23 0.001 
Vanadium as V EPA RfD 0.04 0.001 1.30 0.00004 5.80 0.0002 
Zinc as Zn EPA RfD 0.065 0.002 _ 2.17 0.00007 9.4 0.0003 
Calcium as Ca RSA RfD 112 3.7 3733 0.124 16164 0.539 
Chloride as CI RSA RfD 1166 39 /168 38867 1.30 168280 5.61 
Fluoride as F EPA RfD 6. 0.213 356 213 0.007 924 0.031 
Magnesium as Mg RSA RfD 26 0.867 867 0.029 3752 0.125 
Potassium as K RSA RfD 22 7.4 110 7400 0.247 32040 1.07 
Sodium as Na RSA RfD 1521 51 1536 50700 1.69 219515 7.3 '; 2; 
Sulphate as SO4 RSA RID 225 75 1122 75200 2.51 325592 10.9 1 _2 
Boron as B EPA RfD 1.6 0.053 53 0.0018 231 0.008 
Nitrate as N EPA RfD < 0.2 0.00 0.00 0.00 r;.00 0.00 0.00 

':  HUMAN -rItor R River t-L-1 Groundwater 



Table 89 

EVAPORATION DAM 1:  ENVIRONMENTAL RISK QUANTIFICATION •  - 	 "  • SAMPLE NO's 9 & 10 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 9 

ORGANIC 

COMPOUNDS 

PAW & VOC' 

;;ISit. 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 MODEI DILUTED WATEF; 4  PROBIT MODEL CURRENT VOLUME 4  PROBIT MODEL TOTAL VOLUME 4  PROBIT MODEL 

Lab Conc. 

ppm 

2  EEC 
pph 

3  Risk 
R  I 

Risk Shan- 
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  / 	 -: 

2  EEC 
ppb 

3  Risk 
R  I 

Risk Quan. 
tification 

3  Risk 
R  I 

Butylbenzylphthalate 0.000 0.00 0E+00 0.00 0E+00 0.00 0E+00 0.00 0E-00 
bis(2-ethylhexyl)phthalate ''.000 0.00 0E+00 0.00 0E+00 0.00 0E+00 0.00 0E+00 
Di-n•butylphthalate Il.000 0.00 0E+00 0.00 0E+00 0.00 0E+00 0.00 0E+00 
Phenol 0.087 87 0E+00 2.90 0E+00 12.6 0E+00 27.8 0E+00 
2•Methylphenol 0.024 24 0E+00 0.80 0E+00 3.5 0E+00 7.7 0E+00 
4-Methylphenol ► .110 110 0E+00 3.67 0E+00 15.9 0E+00 35 1 OE 	00 
2,4-Dimethylphenol 0.041 41 0E+00 1.37 0E+00 5.9 0E+00 13.1 OE 	00 

RISK  I 	si  TO:  ENVIRONMENT 

SAMPLE NUMBER: 10 
Butylbenzylphthalate 0.000 0.00 0E+00 0.00 0E+00 0.00 0E+00 0.00 OE 	00 
bis12-ethylhexylIphthalate 0.003 3.0 0E+00 0.10 0E+00 0A3 OE 	00 0.96 OE 	00 
Di-n-butylphthalate T 0.000 0.00 0E+00 0.00 0E+00 0.00 0E+00 0.00 0E-00 
Phenol 0.057 52 0E+00 1.73 0E+00 7.50 0E+00 16.6 0E+00 
2-Methylphenol 1 	) 0.010 19 0E+00 0.63 0E+00 2.74 0E+00 6.1 0E+00 
4-Methylphenol 0.068 68 0E+00 2.27 0E+00 9.81 0E+00 21.7 0E+00 
2,4-Dimethylphenol 0.024 24 0E+00 0.80 0E+00 3.46 0E+00 7.67 0E+00 

IIISI(  I 	 TO:  ENVIRONMEN 

;Draft for discussion 
CONFIDENTIAL 

L_Research for IVS__, 



Table 90 

ENVIRONMENTAL RISK QUANTIFICATION •  H H 	• SAMPLE NO's 11 & 12 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 11 

ORGANIC 

COMPOUNDS 

PAW& VOCs 

RISK TO ENVIRONMENT 
RISK OF DAM WATER AS IS RISK OF DILUTED DAM WATER IN RIVER RISK OF DAM WATER FOR GROUNDWATER 7,77  

l''..'T4. TOTAL ANALYSIS 4  PROBIT MODEL Mai FED 12NT 4  PROBIT MODEL ARRERIT VOLUME 4  PROBIT MODEL TOTAL VOLUME 4  PROBIT MODEL 
i  Lab Cone. 

ppm 

2  EEC 
ppb 

3  Risk 
R I 

Risk Quail• 
tification 

3  Risk 
R I ''' 7  

2  EEC 
ppb 

3  Risk 
R I 

Risk Quan - 

tification 

3  Risk 
R I '7 

2  EEC 
ppb 

3  Risk 
R I 

Risk Quan- 
tification 

3  Risk 
R  / 

2  EEC 
ppb 

3  Risk 
R  I 

Risk Chian- 
tification 

3  Risk 
R  I 

Butylbenzylphthalate -0:0 0.000 0.00 0.0E+00 0.00 0.0E +00 0.00 0.0E +00 0.00 0.0E+00 
bis(2-ethylhexyl)phthalate " 0.000 0.00 0.0E +00 ,  - 0.00 0.0E +00 0.00 ' 0.0E +00 0.00 0.0E+00 
Di-n•butylphthalate 0.000 0.00 0.0E+00 . 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 
Phenol ' 0.000 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E +00 0.00 . 0.0E+00 
2-Methylphenol 0.000 0.00 0.0E+00 ' 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 
4-Methylphenol 0.000 0.00 , 0.0E+00 : 0.00 0.0E +00 ., 0.00 0.0E+00 0.00 : 0.0E + 00 
2,4-Dimethylphenol  0.000 0.00 - 0.0E+00 _ 0.00 0.0E+00 0.00 0.0E +00 ...... 0.00 0.0E+00 

R151(  1  

SAMPLE NUMBER: 12 
Butylbenzylphthalate . 	:. 0.0011 0.00 . 0.0E+00 0.00 0.0E +00 0.00 0.0E+00 0.00 - 0.0E+00 
bis(2-ethylhexyl)phthalate 0.000 0.00 0.0E +00 0.00 0.0E +00 0.00 0.0E +00 0.00 0.0E+00 
Di-n-butylphthalate ,', 	'., 0.000 0.00 0.0E+00 0.00 0.0E +00 0.00 0.0E+00 0.00 0.0E+00 
Phenol ° 	."' 0.000 0.00 , 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 0.00 ' 0.0E +00 
2•Methylphenol 0.000 0.00 0.0E+00 0.00 0.0E+00 = 0.00 0.0E+00 0.00 0.0E+00 
4-Methylphenol , 	•i 0.000 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E +00 
2,4-Dimethylphenol 0.000 0.00 0.0E-F00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 

RISK  I  ,0.1:1.!:0 i :0% Vd:,1‘  TO:  ENVIRONMENT ' 	',...:::;':::::::4.:.:,:::::::: ,:-...:::.:,:;,:•:., 	•::,..,.:- 

Draft for dbcwsion 
CONFIDENTIAL 
tesearch for IVS 



TABLES 91 92 

EVAPORATION DAM 1: WATERS ORGANIC 
HUMAN RISK ASSESSMENT 

raft for discussion 
CONFIDENTIAL 
Research for !VS 



TABLES 93 - 94 

EVAPORATION DAM 1: SEDIMENTS INORGANIC 
ENVIRONMENTAL RISK QUANTIFICATION 

Dray.,, for discusson 
CONFID NT 
Research  for A' _ 



Table 91 

EVAPORATION DAM 1:  HUMAN RISK ASSESSMENT •  DAM WATER  • SAMPLE NO's 9fl: & 	-  gLiT[T3GARHai, 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 9 

ORGANIC 

COMPOUNDS 
PAH' & VOC' 

DI 
DI  1  GV .,  

,'■ RID/ 

EPA DWELl 

RSA Rini 

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. ir 

Dam wate, 
ppm 

9 
 PDI Dam 

:afar exposure 
mg/kg/day 

10 
 Margin 

of Safety 
% 

i  i con. in  

River water 

(EEC) 
pph 

12 
 PDI river 

1-vater exposure 
mglkglday 

10 
 Margin 

of Safety 
% 

13 
 Conc. in 

groundwater 

(EEC) 

ppb 

14 
 PDI 

groundwater 

exposure 

mglkglday 

10 
 Margin 

of Safety 

% 

Butylbenzylphthalate EPA RiD HOD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 
bis(2-ethylhexyl)phthalate EPA RfD 0.00111 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 0.00 
Phenol EPA RfD 0.087 0.0029 0.483 2.90 0.00010 0.02 12.6 0.00042 0.07 
2.Methylphenol EPA RfD 0.024 0.0008 1.6 0.80 0.00003 0.05 3.5 0.00012 0.233 
4•Methylphenol EPA RfD 0.110 0.0037 73 3.67 0.00012 2.4 15.9 0.00053 10.8 
2,4Dimethylphenol EPA RfD 0.011 0.0014 .... 6.8 1.37 0.00005 0.23 5.9 0.00020 1.0 

I 	 :  HUMAN Dam  rrter rjvar water Groundwater 

SAMPLE NUMBER: 10 
Butylbenzylphthalate EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
his12-ethylhexyllphthalate EPA RfD 0.003 0.0001 0.50 0.10 0.000003 0.02 0.43 0.000014 0.07 
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 0.052 0.0017 0.289 1.73 0.00006 0.01 7.5 0.00025 0.042 
2•Methylphenol EPA RfD 0.019 0.0006 1.3 0.63 0.00002 0.04 2.74 0.00009 0.183 
4Methylphenol EPA RfD 0.068 0.0023 45 2.27 0.00008 1.5 9.81 0.00033 6.54 
2,4Dimethylphenol EPA RfD 0.024 0.0008 4.0 0.80 0.00003 0.13 3.46 0.00012 0.577 

..1 	 :  HUMAN Dam mter RiveT water Groundwater 

raft f3r discussion 
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Table 92 

EVAPORATION DAM  HUMAN RISK ASSESSMENT •  DAM WATEF'  • SAMPLE NO's 11 & 12 • 
[MOOR VANDERBIJLPARK STEEL • MASTER PLAN] 

SAMPLE NUMBER: 11 

ORGANIC 

COMPOUNDS 
PAW & VOC !  

DI 
.. - 	 - 

ADII6V 	 , 

Iday 

7 
 EPA RfD/ 

EPA MEL/ 

RSA RfDf 
WHO GV 

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

8 
Cone, in 

Dam water 
ppm 

9 
PDI Dam 

water exposure 
mg/kg/day 

10 
Margin 

of Safety 
% 

11 
 Cone. , 

River water 

(EEC ► 
ppb 

12 
P01 river 

water exposure 
mg/kg/day 

10 
Margin 

of Safety 
% 

13 
 Conc. in 

groundwater 

(EEC ► 
PPb 

14 
 PDI 

groundwator 

exposure 
rnglkglday 

10 
 Margin 

.1 Safety 

% 
Butylbenzylphthalate ' EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 
bis(2•ethylhexyllphthalate EPA RfD 11.000 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 0.00 
Phenol EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2•ethylphenol 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 
2,4-Dimethylphenol  EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

I 	 -:  HUMAN Datil water River water Groundwater 

SAMPLE NUMBER: 12 
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 0.00 
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 [1.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2,4-Dimethylphenol EPA RID j 	9.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

:  HUMAN Dam water P.i“er .r., i.-:r Groundwater 

;lor 
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Table 93 
EVAPORATION DAM  1:  ENVIRONMENTAL RISK QUANTIFICATION •  SEDIMENTS  • SAMPLE NO's: 9&10  [INORGANIC • MICRO'S & MACRO'S] 

[ISCOR VANDERBULPARK STEEL - MASTER PLAN] 

SAMPLE NO.: 9&1O ..1 1.'Th ,  

INORGANIC 
COMPOUNDS 

Micro's and Macro's 

RISK OF SEDIMENTS FOR GROUNDWATER 
SAMPLE NO. 9 	[Num - 1,250,000 kg[halml SAMPLE NO. 10 	[Volume  = 1,250,000 kgThalml 

TOTAL ANALYSIS 4PROB1T MODEL 4PROBIT MODEL TOTAL ANALYSIS 4  PR 	T MODEL 4  PROBIT  MODEL 
1  Lab Cone 

ppm 
2  EEC 
ppb 

3 Risk 
R  I  Al 

Risk (luau- 
tification% 

3  Risk 
R  I 	• 

1 Lab  Cone. 
ppm 

2  EEC 
ppb 

3  Risk 
9  I 

Risk (luau- 
tification% 

3  Risk 
R  I  .09 

I LA Conc. 
pp m  

2  EEC 
ppb 

3  Risk 
R  I 	 .-, 

Risk than- 
tification% 

3 Risk 
R  I 

1 Lab  Cone. 
ppm 

2  EEC 
ppb 

3  Risk 
9  I 

Risk Quan- 
tification% 

3  Risk 

11  1 

Aluminium as Al 4700 3877500 II 1.00E +02 9 n.23 685 0.00E + 00 15000 12375000 R 1.00E  +02 • 9.11 91 0.00E + 00 

Arsenic as As 0.00 0.00E + 00 c.:,:a 0.00 0.00E + 00 < 50 0.00 0.00E + 00 < C.2.41  0.00 0.00E + 00 

Barium as Ba 9900 275E-03 9 0.51 421 0.00E + 00 19 15675 9 8.56E-02 8 0A7 388 0.00E + 00 

Cadmium as Cd 0.00 0.00E + 00 0.00 0.00E+ 00 < 10 0.00 0.00E + 00 < 0.03 0.00 0.00E + 00 

Chromium 3+ as Cr 3+ 50395 5.53E+01 <'-'1  r> 0.00 0.00E + 00 62 51150 2 5.66E+01 3 <0.04 0.00 0.00E + 00 

Cobalt as Co < 10 0.00 0.00E+ 00 -ini2 0.00 0.00E + 00 10 8250 9 1.67E-03 fi < 0.12 0.00 0.00E + 00 

Copper es Cu 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 4000 3300000 Fs 1.00E + 02 . 13200 0 3.80E-03 5 8100 6682500 f1 1.00E+02 90 74250 3.546+01 

Lead as Pb < 100 0.00 0.00E+ 00 11 0.00 0.00E+ 00 < 100 0.00 0.00E+ 00 <0.31 0.00 0.00E + 00 

Manganese as Mn 300 247500 9 1.00E +02 3075 9.85E+01 3 150 123750 1.00E+02 11 9075 9.35E+01 

Mercury as Hg n.011 0.00 0.00E+00 0.00 0.00E + 00 0.00 0.00 0.00E + 00 < 0.01 0.00 0.00E+00 
Nickel as Ni 9900 9 3.91E+01 0 -. 	3.,.rf.-.  0.00 0.00E + 00 < 10 0.00 0.00E + 00 <11.05 0.00 0.00E + 00 

Selenium as Se '1.30 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00 0.00E + 00 <  5.03 0.00 0.00E + 00 

Titanium as Ti 220 181500 1.00E +02 II < 0.02 0.00 0.00E+ 00 100 82500 1 00E+02 e. <0.02 0.00 0.00E + 00 

Vanadium as V 71 17325 7.13E +01 9 < 0,07 0.00 0.00E+ 00 <  10 0.00 0.00E + 00 <0.07 0.00 0.00E + 00 

Zinc as Zn 37 30525 11 9.98E+01 R <0.,17 0.00 0.00E+ 00 32 26400 9 95E+01 <0.17 0.00 0.00E + 00 

Calcium as Ca 330 272250 4.27E-02 II 1900 1567500 5.34E+01 a, 75 61875 3.20E-08 620 511500 g 1.78E+00 

Chloride as CI -, 88 165000 5.88E-06 50 41250 3.55E-13 300 247500 3.15E-04 19 8250 0.00E+ 00 

Fluoride as F i.9•7 858 1.28E-06 L2 990 5.88E-06 1.5 1238 5.64E-05 3 2475 2.15E-02 

Magnesium as Mg 5100 4207500 2 1.00E+02 9 Ian 115500 2.15E-02 1100 907500 R 6.94E +01 13 15675 1.79E-11 

Potassium as K 1300 1072500 1.12E +01 9 470 39600 3.71E-12 1600 1320000 9 2.08E -F 01 30525 1.22E-13 

Sodium as Na i 	 , 3000 2475000 P. 9.62E+01 11 NA 0.00 0.00E+00 2000 1650000 9 8.36E  +01 k 5 4 0.00 0.00E+00. 

Sulphate as SO4 2511 206250 4.56E -04 11 <1.0 0.00 0.00E+ 00 300 247500 11 2.23E-03 11 < 1.0 0.00 0.00E+00 

RISK  I 	 TO: 	 "`:.: 
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Table 94 
EVAPORATION DAM 1: ENVIRONMENTAL RISK QUANTIFICATION • 	 • SAMPLE NO's: 11&12  [INORGANIC  -  MICRC'S & MACRO'SI 

[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NO.: 11&12 

INORGANIC 

COMPOUNDS 

Micro's and Macro's 

-  s 	 , 
,,,•: 	 .. 

• : 	.1 - i 	: 

RISK OF SEDIMENTS FOR GROUNDWATER 
SAMPLE NO. 11 	[Volume - 1,250,000 kriliaiml SAMPLE NO. 12 	[Volume  =  1,250,000 	ajmi 

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

1  Lab COSS 

ppm 
2  EEC 
ppb 

3  Risk 
R  I  :;5; 

Risk Quan - 

tification% 
3  Risk 
R  I 

1 La b Canc. 
ppm 

2  SEC 
mth 

3  Risk 
R  I 

Risk Quan - 

tification% 
3  Risk 
R  I 	•! 	--`, 

1 Lak Cone. 
pp m  

2  EEC 
ppb 

3  Risk 
R  I  ..C.,  

Risk Quan- 
tification% 

3  Risk 
R  I 

'I LA  Canc. 

ppm 
2  EEC 
ppb 

3  Risk 
0  I 

Risk Quan - 

tification% 
3  Risk 
R 

Aluminium as AI ,';' 7700 6352500 9 1.00E+02 6 .:', 1320 .. 2.22E-14 9000 7425000 il 1.00E+02 0 0.3 248 0.00E+00 

Arsenic as As < 50 0.00 0.00E+00 < 0.34 0.00 2: 0.00E+00 < 50 0.00 0.00E+00 < 0.34 0.00 0.00E+00 

Barium as Ba 18 14850 2 5.94E-02 9 0.31 256 0.00E+00 2.0 2145 2.37E-10 1.46 371 0.00E+00 

Cadmium as Cd , 	-.;.. < 10 0.00 :4 0.00E+00 < 0.03 0.00 , 0.00E+00 < 10 0.00 0.00E+00 < 0.03 0.00 0.00E+00 

Chromium 3+  as Cr3+  : 	 :: 	 ,', 	 ::- 	 ' 100 82500 0 8.640+01 2 < 0.04 0.00 0.00E+00 110 90750 0 9.01E+01 3 < 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 2. 0.00E+00 <0.12 0.00 0.00E+00 

Copper as Cu ., 	 ; 	,,.... 	- < 10 0.00 0.00E+00 , < 0.02 0.00 0.00E+00 < 10 0.00 : 0.00E+00 < 0.02 0.00 0.00E+00 

Iron as Fe . 	 '..•:;! 	 . 	 . 8100 6682500 0 1.00E+02 8 42 39600 2 5.433+00 2 8900 7342500 8 1.00E+02 2 46 37950 9 4.57E+00 2 

Lead as Pb < 100 0.00 .3 0.00E+00 <- 5.31 0.00 0.00E+00 2 < 100 0.00 ' 0.00E+00 < 0,31 0.00 : 0.00E+0 

Manganese as Mn '.. 	 , 120 99000 8 1.00E+02 2 13 14350 2 0.09E+01 2 58 47850 2 1.00E+02 ' 4.2 3465 31 6.11.0 + 01 3; 

Mercury es Hg 9.90 0.00 0.00E+00 K. 9.91 0.00 0.00E+00 0.00 0.00 0.00E+00 < 0.01 0.00 0.00E+01' 
Nickel as Ni  <10 0.00 . 0.00E+00 ": < 0,a5 0.00 0.00E+00 < 10 0.00 0.00E+00 < 0.05 0.00 0.00E+01 

Selenium as Se 
. 	, 

2.00 0.00 0.00E+00 < 0.25 0.00 0.00E+00 0.00 0.00 0.00E+00 < 0.05 0.00 0.00E+01 
Titanium as Ti 510 420750 2 1.00E+02 2 <p.07 0.00 0.00E+00 810 668250 R 1.00E-02 8 < 0.02 0.00 ' 0.00E+00 
Vanadium as V ..';:.•:,,:! 	 . 14 11550 0 4.09E+01 1 <' 0 17 0.00 0.00E+00 25 20625 R 8.17E+01 31 <0.07 0.00 0.00E+00 

Zinc as Zn . 	-,-,; 	 ,. .16 37950 n 1.00E+02 n <0.? 7 0.00 0.00E+00 22.8 18810 2 9.73E+01 R <0.17 0.00 0.00E+01 

Calcium as Ca - 	-., 	 , 	 .... 	 : 121 99000 5.88E - 06 0 1960 1617000 9 5.58E+01 2 1100 80103 1 1.63E+01 0 270 222750 2 9 99E-03 8 

Chloride as CI 390 247500 3.15E-04 - 2g 16500 0.00E+00 600 495000 2 7.75E-02 r 50 41250 3.55E-13 . 

Fluoride as F 1.30 1139 2.47E•05 :. i .2 990 5.88E-06 1.09 899 2.12E-06 9.5 413 2.41E-10 

Magnesium as Mg ., 	r 	,.''-', 2700 2227500 2 9.880+01 8 39600 1.14E-06 1100 660000 P. 4.54E+01 31 13 10725 1.33E-13 

Potassium as K ' 	 . 	': 	 .• 	 ! 	 : 1000 1320000 9 2.08E+01 2 50 41250 6.250-12 i 100 907500 2 6.13E+00 Fl n 23100 0.00E+00 

Sodium as Na • , 	 !, 	:: 	 1 	 . 1100 907500 3 4.25E+01 2 SA 0.00 0.00E+00 - 300 660000 2 2.08E+01 9 -2!r-: 0.00 0.00E+00 
Sulphate as SO4 100 82500 3.20E-08 < 1.0 0.00 0.00E+00 150 123750 7, 2.98E-06 ' 4 < 1.0 0.00 ' 0.00E+00 

TO:  ENVIRO1',WF;!T :ni:M::::::0 :::::::::::!igA:i:i:ii:P.  A. qi::::::,:::.:...: -=.-jf1  : : ..... 	: _...... 
--.,::::,:::::,:::::,:::::,,,,*:::::::::::::::: 
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Rese'ch .15 Table 95 

EVAPORATION  DAM 1: HUMAN RISK ASSESSMENT •  SEDiivi _Ars  • SAMPLE NO. 9  [INORGANIC  MICRO'S &  MACRO'SI 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 9 

INORGANIC 

COMPOUNDS 

Micro's and Macro's 

MI 
I  V 

7 
EPA M I 

EPA MEL/ 

RSA El 0/ 
WHO GV 

RISK TO HUMAN 
TOTAL ANALYSIS 

e  Lab rope 
ppm 

 13 
Conc. in 

groundwater 

(EEC) 
ppb 

14 1301 

groundwater 

exposure 
mgdrunlay 

10  Margin 

of Safety 
% 

8 
 Lab conc. 

ppm 

13 
 Conc. in 

groundwater 

(EEC) 
ppb 

14  PD1 

groundwater 

exposure 
mg/kg/day 

10 
 Margin 

of Safety 
% 

Aluminium as Al ,1').-- RSA RfD 4700 3877500 129 2585000 0.83 685 0.023 ,1 57 
Arsenic as As V EPA RfD < 50 0.00 0.00 5 . 56 < 0.34 0.00 0.00 
Barium as Oa EPA RID 12.0 9900 0.330 471 0.51 421 0.014 
Cadmium as Cd EPA RfD •, 10 0.00 0.00 5. 66 < 0.03 0.00 0.00 
Chromium 3+ as Cr 3 + •  

EPA RfD 2  i 50325 1.68 112 < 0.04 0.00 0.00 
Cobalt as Co RSA RID •

. 	1:1 0.00 0.00 ( AC! < 0.12 0.00 0.00 
Copper as Cu EPA RfD < ": '-r 0.00 0.00 ,' 	' 0 < 0.02 0.00 0.00 
Iron as Fe V RSA RID 4000 3300000 110 3666667 16 13200 0.440 14667 
Lead as Pb RSA RfD V- 	155 0.00 0.00 6 55 < 0.31 0.00 0.00 
Manganese as Mn V EPA RfD 300 247500 8.25 17935 11 9075 0.303 658 
Mercury as Hg EPA RfD 11.00 0.00 0.00 ,-, rs:. <IN 0.00 0.00 
Nickel as Ni 

1 
EPA RfD 12 9900 0.330 1650 < 0.05 0.00 0.00 

Selenium as Se ....-, 	 ) EPA RfD 0.011  0.00 0.00 , 	,1 0 < 0.05 0.00 0.00 
Titanium as Ti ,--, 

..,-; 

RSA RfD 220 181500 6.05 201667 < 0.02 0.00 0.00 
Vanadium as V ',-*  : '-, EPA RfD 21 17325 0.578 6417 < 0.07 0.00 0.00 
Zinc as Zn EPA RfD 37 30525 1.0 339 < 0.17 0.00 0.00 
Calcium as Ca 14.  -',  '4 	. 

i   RSA RID 330 272250 9.08 182 1900 1567500 52.25 1045 
Chloride as CI RSA RfD 200 165000 5.50 - 2 50 41250 1.38 
Fluoride as F  EPA RID 1.04 858 0.029 1.2 990 0.033 
Magnesium as Mg RSA RfD 5100 4207500 140 6098 140 115500 3.85 167 
Potassium as K V 	VV  RSA RfD 1300 1072500 35.8 534 48 39600 1.32 
Sodium as Na ' 	 ''''''' 	 ' 	*. RSA RID 3000 2475000 82.5 2500 Nil 0.00 0.00 
Sulphate as SO 4  ' 	 ' RSA RfD 250 206250 6.88 103 < 1.0 0.00 0.00 

HUMAN Groundwater R Oroundwater R 



Table 96 

EVAPORATION DAM 1:  HUMAN RISK ASSESSMENT •  SEDIMENTS  • SAMPLE NO. 10  [INORGANIC MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 10 

INORGANIC 

COMPOUNDS 

Micro's and Macro's  

6 

.. 	 . 

7 	\ RID/ 

-:.PA DWELl 

RSA RID) 
WHO CV 

RISK TO HUMAN 
TOTAL ANALYSIS 

8 
 Lab conc. 

ppm 

13 
 Conc. III 

groundwater 

(EEC) 

Pph 

14 
 PDI 

groundwater 

exposure 
mg/kg/day 

10 
 Margin 

of Safety 
% 

8 
 Lab conc. 

ppm 

13  Conc. in 

groundwater 

(EEC) 

PO 

14  PDI 

groundwater 

exposure 
mg/kgiday 

10  Margin 

of Safety 
% 

Aluminium as Al RSA RfD 15000 12375000 413 8250000 0.11 91 0.003 , 

Arsenic as As EPA RfD < 50 0.00 0.00 n.T.: < 0.34 0.00 0.00 
Barium as Ba EPA RfD 19.0 15675 0.523 746 0.47 388 0.013 
Cadmium as Cd ^ 	EPA RfD < 10 0.00 0.00 1 ' ne < 0.03 0.00 0.00 
Chromium 3 ' as Cr'i ' i 	EPA RID 62 51150 1.71 114 < 0.04 0.00 0.00 
Cobalt as Co ^ 	RSA RfD 10 8250 0.275 3438 < 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 8100 6682500 223 7425000 90 74250 2.48 - 25UF 

Lead as Pb RSA RfD < 100 0.00 0.00 0 1 18 < 0.31 0.00 0.00 
Manganese as Mn EPA RIO 150 123750 4.13 8967 11 9075 0.303 85L' 
Mercury as Hg EPA RfD 0.00 0.00 0.00 < 0.01 0.00 0.00 
Nickel as Ni EPA RfD < 10 0.00 0.00 < 0.05 0.00 0.00 
Selenium as Se EPA RfD 0.00 0.00 0.00 < 0.05 0.00 0.00 
Titanium as Ti RSA RfD 100 82500 2.75 91667 < 0.02 0.00 0.00 
Vanadium as V EPA RfD < 10 0.00 0.00 ^9O < 0.07 0.00 0.00 
Zinc as Zn EPA RfD 32 26400 0.880 293 < 0.17 0.00 0.00 
Calcium as Ca RSA RfD 75 61875 2.06 620 511500 17.05 341 
Chloride as CI RSA RfD 300 247500 8.25 10 8250 0.28 - 

Fluoride as F EPA RfD 1.5 1238 0.041 888 3.0 2475 0.083 138 
Magnesium as Mg RSA RfD 1100 907500 30.3 1315 19 15675 0.52 23 
Potassium as K RSA RID 1600 1320000 44.0 657 37 30525 1.02 
Sodium as Na RSA RfD 2000 1650000 55.0 1667 NA 0.00 0.00 
Sulphate as 50 4  RSA RfD 300 

._  :  HUMAN 
247500 8.25 

Groundwater 

123 
R 

< 1.0 0.00 0.00 

Cr nun dwater R . 	 ,.. 	I 
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Table 97 

  

EVAPORATION DAM 1:  HUMAN RISK ASSESSMENT •  :3 FIMV1 UTS  • SAMPLE NO. 11  (INORGANIC - MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 11 

INORGANIC 
COMPOUNDS 

Micro's and Macro s 

Flini 
Dov 

,g/kgid  , 

7  EPA RIDI 

EPA DWELI 

RSA Rfill 
WHO GV 

RISK TO HUMAN 
TOTAL ANALYSIS 

8  Lab conc. 
ppm 

13 
 Conc. in 

groundwater 

(EEC) 

PIA 

14  PD1 
groundwater 

exposure 
mgfIrgIday 

10  Margin 

of Safety 
% 

8 
 Lab conc. 

ppm 

13 
 Conc. in 

groundwater 

(EEC) 

PPli 

14 
 PDi 

groundwater 

exposure 
mg/kg/day 

10 
 Margin 

af Safety 
% 

Aluminium as Al '0.005  ' -= RSA RID 7700 6352500 212 4235000 1.60 1320 0.044 880 
Arsenic as As -  I 	I 

, 
EPA RfD -, 	':,:-.1  0.00 0.00 ' 	Ts < 0.34 0.00 0.00 

Barium as Ba EPA RfD i  s.n 14850 0.495 707 0.31 256 0.009 
Cadmium as Cd EPA RID --- i 0 0.00 0.00 1 1'r < 0.03 0.00 0.00 
Chromium3+  as Cr3+   EPA RID 100 82500 2.75 183 < 0.04 0.00 0.00 
Cobalt as Co ' RSA RID - 	10 0.00 0.00 < 0.12 0.00 0.00 
Copper as Cu EPA RID - : 10 0.00 0.00 < 0.02 0.00 0.00 
Iron as Fe RSA RfD 0100 6682500 223 7425000 48 39600 1.320 44000 
Lead as Pb RSA RfD ‹ 	i 00 0.00 0.00 < 0.31 0.00 0.00 
Manganese as Mn EPA RfD i  20 99000 3.30 7174 18 14850 0.495 1076 
Mercury as Hg EPA RfD 0. 0.00 0.00 0 < 0.01 0.00 0.00 
Nickel as Ni EPA RfD - , 10 0.00 0.00 1 ' < 0.05 0.00 0.00 
Selenium as Se EPA RfD 0. -, ,i 0.00 0.00 < 0.05 0.00 0.00 
Titanium as Ti RSA RID 510 420750 14.03 467500 < 0.02 0.00 0.00 
Vanadium as V EPA RfD 14 11550 0.385 4278 < 0.07 0.00 0.00 
Zinc as Zn EPA RfD 46 37950 1.3 422 < 0.17 0.00 0.00 
Calcium as Ca RSA RID 1211 99000 3.30 ,-," 	:1  1960 1617000 53.90 1078 
Chloride as Cl RSA RfD 300 247500 8.25 71'", 	1 20 16500 0.55 
Fluoride as F EPA RfD 1.38 1139 0.038 '''' 	- 990 0.033 
Magnesium as Mg RSA RfD 2700 2227500 74.3 3228 39600 1.32 
Potassium as K RSA RfD 1600 1320000 44.0 657 50 41250 1.38 
Sodium as Na ± RSA RfD 1100 907500 30.3 917 NA 0.00 0.00 
Sulphate as Silt RSA RfD 100 82500 2.75 < 1.0 0.00 0.00 

'  I 	 :  HUM AN Metuntlwater R Proundwater 
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Table 98 

EVAPORATION DAM 1:  HUMAN RISK ASSESSMENT •  SEDIMENTS  • SAMPLE NO. 12  [INORGANIC • MICRO'S &  MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 12 

INORGANIC 

COMPOUNDS 

Micro's and Macro s 

'-' 

IRfDl 
!pa 

7 
EPA RIO/ 

EPA DWELI 

 RSA Rf0f 
WHO GV 

RISK TO HUMAN 
TOTAL ANALYSIS T 

a 
 Lab conc. 

ppm 

13 
 Conc.  in 

groundwater 

(EEC) 

PPb 

14 
 PD1 

groundwater 

exposure 
mg/kg/day 

10  Margin 

of  Safety 
% 

8 
 Lab conc. 

ppm 

13   
Conc. in 

groundwater 

(EEC) 

PIA 

14 
 PDI 

groundwater 

exposure 
rngil(gIday 

10 
 Margin 

of Safety 
% 

Aluminium as Al ,, -11, RSA RfD 9000 7425000 248 4950000 0.30 248 0.008 165 
Arsenic as As 0 	'''  ' EPA RfD < 50 0.00 0.00 3.3 < 0.34 0.00 0.00 
Barium as Ba EPA RfD 2.6 2145 0.072 102 0.45 371 0.012 
Cadmium as Cd EPA RfD < 10 0.00 0.00 T,33 < 0.03 0.00 0.00 
Chromium 3+  as Cr3+  EPA RfD 110 90750 3.03 202 < 0.04 0.00 0.00 
Cobalt as Co 

5 	, 

RSA RfD < 10 0.00 0.00 009 <  0.12 0.00 0.00 

Copper as Cu EPA RfD < 10 0.00 0.00 0 011 < 0.02 0.00 0.00  
Iron as Fe ' 	 , RSA RID 8900 7342500 245 8158333 46 37950 1.27 42167 
Lead as Pb RSA RfD < 100 0.00 0.00 040 < 0.31 0.00 0.00 
Manganese as Mn EPA RfD 58 47850 1.60 3467 /1.2 3465 0.116 251 
Mercury as Hg EPA RfD 0.00 0.00 0.00 30 < 0.01 0.00 0.00 
Nickel as Ni EPA RfD - 	' 'I'. 0.00 0.00 , < 0.05 0.00 0.00 
Selenium as Se EPA RfD 0.1 0.00 0.00 ., < 0.05 0.00 0.00  

Titanium as Ti RSA RfD 810 668250 22.3 742500 < 0.02 0.00 0.00 
Vanadium as V EPA RfD 25 20625 0.688 7639 < 0.07 0.00 0.00 
Zinc as Zn :,, 	 . 	 .- EPA RID 22.8 18810 0.627 209 <  0.17 0.00 0.00 
Calcium as Ca RSA RfD 1 100 907500 30.25 605 270 222750 7.43 149 
Chloride as CI - RSA RfD 600 495000 16.5 199 50 41250 1.38 
Fluoride as F .. EPA RfD 1.99 899 0.030 ,. 	'' 0.5 413 0.014 
Magnesium as Mg RSA RfD 800 660000 22 957 13 10725 0.358 
Potassium as K RSA RfD 1100 907500 30.3 451 28 23100 0.770 
Sodium as Na RSA RfD 300 660000 22.0 667 NA 0.00 0.00 
Sulphate as SO4 RSA RfD 150 

HUMAN 
123750 4.13 

Groundwater 

32 
R 

< 1.0 0.00 0.00 
Groundwater R 



Draft 
I 	Table 99 	I 

Ee 	f fug DAM 1:  - ENVIRONMENTAL RISK QUANTIFICATION • 	 • SAMPLE NO's 9,10 & 11 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBERS:  :',., 	 0 & 11 

ORGANIC 

COMPOUNDS 

Volatile & Semi-Volatile 

I.: RISK 	'''''' VIRONMENT - RISK OF SEDIMENTS FOR GROUNDWAi EFi 

SAMPLE NO 9 SAMPLE NO. 10 SAMPLE NO. 11 

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

Lab Conc. 

ppm 
2  EEC 

ppb 

3  Risk 
R I 	 ' 

Risk Quan- 
tification  % 

3 Risk 
R  I  : 

Lab Conc. 
ppm 

2  EEC 
ppb 

3 Risk 
R  I 	 . 	='. 

Risk Oman- 
tification  % 

3  Risk 
R  I 

Lab Conc. 
ppm 

2  EEC 
ppb 

3  Risk 
0  I 

Risk Quan- 
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 < 0.01 0.00 0.00E+00 
m,p-Xylene < 0 01 0.00 0.00E+00 < 0.01 0.00 0.00E+00 < 0.01 0.00 0.00E+ 00 
o-Xylene <0.01 0.00 0.00E+00 < 0.01 0.00 0.00E +00 < 0.01 0.00 0.00E+00 
Styrene < 0.01 0.00 0.00E+00 < 0.01 0.00 0.00E +00 <0.01 0.00 0.00E+00 
lsopropylbenzene < 0.01 0.00 0.00E +00 < 0.01 0.00 0.00E +00 < 0.01 0.00 0.00E+00 
1,3,5-Trimethylhenzene < 0.01 0.00 0.00E+00 < 0.01 0.00 0.00E +00 < 0.01 0.00 0.00E+ 00 
1,2,4Trimethylbenzene <0,01 0.00 0.00E+00 < 0.01 0.00 0.00E+00 < 0.01 0.00 0.00E+00 
Naphthalene 0.12 99 1.08E-11 01 83 1.12E-12 < 0.01 0.00 0.00E+00 
Phenol 0.23 190 0.00E+00 0.09 74.3 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 0.22 182 1.11E-14 0.00 0.00 0.00E+00 
2,4-Dimethylphenol 0.00 0.00 0.00E+00 0.31 256 4.66E-12 0.00 0.00 0.00E+00 
2-Methylnapthalene 0.00 0.00 0.00E+00 0.28 231 R 1.28E - 02 R 0.10 82.5 8.34E-07 
Acenaphthylene 0.00 0.00 0.00E+00 0.46 380 R 1.00E+ 02 0 0.00 0.00 0.00E+00 
Acenapthene 0.00 0.00 0.00E+00 0.74 611 0 2.28E+ 00 R 0.00 0.00 0.00E+00 
Dihenzofuran 0.00 0.00 0.00E+00 0.93 767 R 3.81E+00 0 0.15 124 5.14E-06 
Fluorene 0.00 0.00 0.006 +00 1.3 1073 R 2.17E+01 0.27 223 Fl 5.89E-03 
Phenanthrene 0.00 0.00 0.00E+00 2.2 1815 R 9.45E+01 0 0.37 305 0 2.98E+ 00 . 

Anthracene 0.00 0.00 0.00E+00 1.2 990 0 1.00E+02 0 0,18 149 R 1.00E+ 02 
Carbazole 0.00 0.00 0.00E+00 2.3 1898 0 7.70E+01 0 1.5 1238 R 4.62E+01 
Fluoranthene 0.17 140 5.00E+ 01 9,0 7425 R 1.00E+02 R 1.2 990 R 1.00E+ 02 
Pyrene 0.12 99 2.59E-07 6.0 4950 0 9.62E+01 0 0.67 553 R 6.00E-01 
Benzolalanthracene 0.00 0.00 0.00E+00 2.1 1733 II 1.00E+02 0 0.29 239 R 1.00E+02 
Chrysene 0.00 0.00 0.00E+00 2.1 1733 R 8.59E+01 R 0.36 297 0 8.83E-01 
bis12-Ethylhexyl)phthalate 0.00 0.00 0.00E+00 0.43 355 0.00E+00 0.00 0.00 0.00E+00 
Benzolbl+Iklfluoranthene 0.00 0.00 0.00E+00 3.1 2558 0 1.00E+02 R 0.58 479 R 1.00E+02 
Benzolelpyrene 0.00 0.00 0.00E+00 1.4 1155 0 1.00E+02 0 0.23 190 R 1.00E+02 
Indeno[1,2,3-cdlpyrene 0.00 0.00 0.00E +00 1.1 908 0 1.00E+02 R 0.20 165 0 1.00E+02 
Dibenzia,hlanthracene 0.00 0.00 0.00E+00 0.18 149 0 9.95E -03 R 0.00 0.00 0.00E+00 
Benzolg,h,ilperylene 0.00 0.00 0.00E+00 0.71 586 2.22E-05 0.13 107 3.33E-14 

I 	 'I 	TO: 	': , '', /:-.:FAi'..1:.i(:;,:! R 



Draft for 
I 	Table 100 	I 

E2.  Tj-. 	EVAPAAIION DAM 1: • ENVIRONMENTAL RISK QUANTIFICATION •  SEDIMENTS  • SAMPLE NO. 12 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER:  12 

ORGANIC 

COMPOUNDS 

Volatile & Semi•Volatile 

RISK TO ENVIRONMENT 

NOTES   

=  Acct. RISK OF SEDIMENTS FOR GROUNDWATER 
'  1i415 
". 	 . 

r:,,Afalue 
SAMPLE NO.12 

TOTAL ANALYSIS 4  PROBIT  MODEL 
 JMR) 
t,   

'Lab Conc. 
ppm 

2  EEC 
ppb 

3  Risk 
6 I 

Risk (luau- 

tification 
3  Risk 

R  I  ,"11 

Benzene <- 0 01 0.00 0.00E +00 

Volume  =  1,250,000 kgfhalm 

Toluene 0 0 0.00 0.00E + 00 
Ethylbenzene L, 	.1  I 0.00 0.00E + 00 
m,p•Xylene - 	011 0.00 0.00E + 00 
o-Xylene . _  0  0 0.00 . 0.00E + 00 
Styrene <- 0  0. 0.00 0.00E + 00 
Isopropylbenzene ---, r.3 	'Ili 0.00 0.00E+ 00 
1,3,5-Trimethylbenzene ,-  ,-1  0 0.00 0.00E + 00 
1,2,4-Trimethylbenzene ---,:,, 	r,1 0.00 - 0.00E + 00 
Naphthalene --: 0  il 1  0.00 0.00E + 00 
Phenol 0 12 99 0.00E + 00 
2-Methylphenol 3  DO 0.00 0.00E + 00 
4-Methylphenol 3 	3 355 4.65E-11 
2,4-Dimethylphenol ' 	' 0.00 0.00E + 00 
2-Methylnapthalene J  Or 0.00 0.00E + 00 
Acenaphthylene 000 0.00 0.00E + 00 
Acenapthene '  0'1 0.00 0.00E +00 
Dibenzofuran ...r 	00 0.00 0.00E + 00 , 

Fluorene ' 0.00 0.00E + 00 
Phenanthrene 0.00 0.00E + 00 
Anthracene , 0.00 0.00E + 00 
Carbazole c 	0,'01  0.00 0.00E + 00 
Fluoranthene 018 149 1 -1 5 49E ,  01 11 
Pyrene - 	-  ,-, 99 2.59E-07 
Benzoialanthracene 0 30 0.00 0.00E + 00 
Chrysene 0.00 0.00 0.00E +00 
bis(2-Ethylhexyl)phthalate 0 . 00 0.00 0.00E + 00 
Benzoibi+Iklfluoranthene li 00 0.00 0.00E + 00 
Benzolalpyrene , 0.00 0.00 0.00E + 00 
Indeno[1,2,3-d]pyrene 3 00 0.00 0.00E+00 
Dibenzla,hlanthracene 3 OG 0.00 0.00E + 00 
Benzolg,h,i1perylene 0 00 0.00 	, 	0.00E + 00 , 

TO:  " 1  + 14,11Gr, ,willli R.  
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EVAPORATION DAM 1: SEDIMENTS ORGANIC 
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Lraft 
, !AL 
10 bT 1:  HUMAN RISK ASSESSMENT •  SEDIMENTS  • SAMPLE NO's 9 & 10 

Table 101 
- IVS - MASTER PLAN 

SAMPLE NUMBERS: 9 & 10 RISI( TO HUMAN 

ORGANIC 

COMPOUNDS 

Volatile & 
Semi-Volatile 

Rf1:1) 
1.1 

7 
 EPA RfD/ 

EPA DWELI 

RSA Rf DI 
WHO CV 

SAMPLE NO. 9 SAMPLE NO. 10 

8  Lab conc. 
ppm 

13 
 Conc. in 

groundwater 

(EEC) 
ppb 

14  PDI 

groundwater 

exposure 
mgfkgfday 

10 
 Margin 

of Safety 
% 

e 
 Lab conc. 

ppm 

13 
 Conc. in 

groundwater 

(EEC) 
p p b 

14 
 POI 

groundwater 

exposure 
mg/kg/day 

10 
 Margin 

of Safety 
% ■ !; 	, 

ID 
 Benzene 

4  
EPA RID < 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  EPA RfD <0,01 0.00 0.00 0.00 < 0.01 0.00 0.00 
m,p-Xylene ,, WHO GV < 0.01 0.00 0.00 0.00 < 0.01 0.00 0.00 
o-Xylene WHO GV < 0.01 0.00 0.00 0.00 < 0.01 0.00 0.00 
Styrene EPA RfD < 0.01 0.00 0.00 0.00 -, 0.01 0.00 0.00 
lsopropylbenzene EPA RfD < 0.01 0.00 0.00 0.00 < 0.01 0.00 0.00 
1,3,5-Trimethylhenzene EPA RfD < 0.01 0.00 0.00 0.00 -,... 0.01 0.00 0.00 
1,2,4-Trimethylbenzene EPA RfD < 0.01 0.00 0.00 0.00 -,, 0.01 0.00 0.00 
Naphthalene EPA RfD 0.12 99 0.003 16.5 0.1 83 0.003 
Phenol ‘ , EPA RfD 0.23 190 0.006 1.06 n.00 74.3 0.002 
2•Methylphenol 	 ' % EPA RfD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
4•Methylphenol EPA RfD 0.00 0.00 0.00 0.00 0.22 182 0.006 
2,4-Dimethylphenol 1-7-t EPA RfD 0.00 0.00 0.00 0.00 0.31 256 0.009 
2-Methylnaphthalene EPA RfD 0.00 0.00 0.00 0.00 0.28 231 0.008 
Acenaphthylene '',, WHO CV 0.00 0.00 0.00 0.00 0.46 380 0.013 63333 
Acenaphthene EPA RfD 0.00 0.00 0.00 0.00 0.74 611 0.020 
Dibenzofuran EPA RfD 0.00 0.00 0.00 0.00 0.93 767 0.026 639 
Fluorene EPA RfD 0.00 0.00 0.00 0.00 1.3 1073 0.036 
Phenanthrene WHO GV 0.00 0.00 0.00 0.00 2.2 1815 0.061 30250 
Anthracene EPA RfD 0.00 0.00 0.00 0.00 1.2 990 0.033 
Carbazole EPA RfD 0.00 0.00 0.00 0.00 2.3 1898 0.063 1054 
Fluoranthene EPA RfD 0.17 140 0.005 11.7 9.0 7425 0.248 619 
Pyrene EPA RfD 0.12 99 0.003 11.0 6.0 4950 0.165 550 
BenzolaIanthrecene WHO GV 0.00 0.00 0.00 0.00 2.1 1733 0.058 288833 
Chrysene WHO GV 0.00 0.00 0.00 0.00 2.1 1733 0.058 288833 
his(2•Ethylhexyl)phthalate EPA RfD 0.00 0.00 0.00 0.00 0.43 355 0.012 
Benzelbl+Iklfluoranthene 	 -, k. WHO GV 0.00 0.00 0.00 0.00 3.1 2558 0.085 426333 
Benzolalpyrene WHO GV 0.00 0.00 0.00 0.00 1.4 1155 0.039 19250 
Indenol1,2,3-mllpyrene 	 ' WHO CV 0.00 0.00 0.00 0.00 1.1 908 0.030 151333 
DibenzlaManthracene WHO GV 0.00 0.00 0.00 0.00 0.18 149 0.005 2483 
Benzo(g,h,ilperylene WHO GV 0.00 0.00 0.00 0.00 0.71 586 0.020 9767 

flIS.':1 :  HUMAN Groundwater Groundwater 



Table 102 
f) aft for clisc , .:';:s?on 

KATIO Re  e M  :  HUMAN RISK ASSESSMENT •  SEDIMENTS  • SAMPLE NO's 11 & 12 - IVS - MASTER PLAN 
SAMPLE NUMBERS: 11 & 12 RISK TO HUMAN 

ORGANIC 

COMPOUNDS 

Volatile & 
Semi-Volatile 

RIO 
■  DIIGV  , 

7 
 EPA Rf DI 

EPA DWEL/ 

RSA Rif)/ 
WHO CV 

SAMPLE NO. 11 SAMPLE NO.12 

8  Lab conc. 

Pilm 

13 
 Conc. in 

groundwater 

(EEC) 
ppb 

14  PDI 
groundwater 

exposure 
mg/kg/day 

10 
 Margin 

of Safety 
% 

8  la b conc. 
ppm 

13 
 Conc. in 

groundwater 

(EEC ► 
ppb 

14  PDI 
groundwater 

exposure 
mg/kg/day 

10 
 Margin 

of Safety 
% , 	! f 11, ! 	. t: 

Benzene 4-  EPA RfD < 0.01 0.0 0.00 < 0.01 0.00 0.00 
4. 

Toluene EPA RID < 0.01 0.00 0.00 < 0.01 0.00 0.00 
Ethylbenzene EPA RID < 0.01 0.00 0.00 < 0.01 0.00 0.00 
m,p-Xylene WHO GV < 0.01 0.00 0.00 < 0.01 0.00 0.00 
o-Xylene WHO GV < 0.01 0.00 0.00 < 0.01 0.00 0.00 
Styrene EPA RfD < 0.01 0.00 0.00 < 0.01 0.00 0.00 
Isopropylbenzene EPA RfD < 0.01 0.00 0.00 < 0.01 0.00 0.00 
1,3,5-Trimethylbenzene EPA RfD < 0.01 0.00 0.00 < 0.01 0.00 0.00 
1,2,4-Trimethylbenzene EPA RfD < 0.01 0.00 0.00 < 0.01 0.00 0.00 
Naphthalene EPA RfD < 0.01 0.00 0.00 < 0.01 0.00 0.00 
Phenol EPA RfD 0.00 0.00 0.00 0.12 99 0.00 
2-Methylphenol EPA RfD 0.00 0.00 0.00 0.00 0.00 0.00 
4-Methylphenol EPA RfD 0.00 0.00 0.00 0.43 355 0.012 237 
2,4-Dimethylphenol EPA RfD 0.00 0.00 0.00 0.00 0.00 0.00  
2 -Methylnaphthalene EPA RfD 0.10 82.5 0.0028 0.00 0.00 0.00 
Acenaphthylene WHO GV 0.00 0.00 0.00 0.00 0.00 0.00 
Acenaphthene EPA RID 0.00 0.00 0.00 0.00 0.00 0.00 
Dibenzofuran EPA RID 0.15 124 0.0041 103 0.00 0.00 0.00 
Fluorene EPA RfD 3.27 223 0.007 0.00 0.00 0.00 
Phenenthrene WHO GV 0.37 305 0.010 5083 0.00 0.00 0.00 
Anthracene EPA RfD 0.18 149 0.005 0.00 0.00 0.00 
Carbezole EPA RfD 1.5 1238 0.041 688 0.00 0.00 0.00 
Fluoranthene EPA RfD 1.2 990 0.033 , 0.18 149 0.005 
Pyrene EPA RfD 0.67 553 0.018 0.12 99 0.003 
BenzoIalenthrecene 	 .._ WHO GV 0.29 239 0.008 39833 0.00 0.00 0.00 
Chrysene 	 I WHO GV 0.36 297 0.010 49500 0.00 0.00 0.00 
bis(2-Ethylhexyl)phthalate EPA RfD 0.00 0.00 0.00 , 0.00 0.00 0.00 
Benzolb)+UtIfluoranthene WHO GV 0.58 479 0.016 79833 0.00 0.00 0.00 
Benzolelpyrene WHO GV 0.23 190 0.006 3167 0.00 0.00 0.00 
Indeno[1,2,3-cdIpyrene WHO GV 0.20 165 0.006 27500 0.00 0.00 0.00 
Dibenz(a,hlanthracene WHO GV 0.00 0.00 0.00 0.00 0.00 0.00 
Benzolmh,ilperylene WHO GV 0.13 107 0.004 1783 0.00 0.00 0.00 

1 	 -,;'  ::;' [ •:  HUMAN G r o u n dwater R Crount:wpter - 



Appendix 2 continued 

EVAPORATION DAM 2 
ENVIRONMENTAL RISK QUANTIFICATION AND 

HUMAN RISK ASSESSMENT SUMMARY TABLES 

	

2.5 	Evaporation Dam 2: Waters Inorganic 

2.5.1 	Environment 	  

2.5.2 	Human 	  

	

2.6 	Evaporation Dam 2: Waters Organic 

2.6.1 	Environment 	  

2.6.2 	Human 	  

	

2.7 	Evaporation Dam 2: Sediments Inorganic 

2.7.1 	Environment 	  

2.7.2 	Human 	  
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Table 103 
Draft for  _:scusscn 

rrt..zr:  • 	-, trY51 --',) 

'- arch for  Ns!';', 
---E-VAPORkTION 	 •LIAM 2:  ENVIRONMENTAL RISK QUANTIFICATION •  DAM WATER  • SAMPLE NO. 16  [INORGANIC - MICRO'S & MACRO'S] 

[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 16 	 EVAPORATION DAM 2: 	Current Volume = 316,297 kgthaim  (Current & Total volumes are the same) 

INORGANIC 

COMPOUNDS 

-, 

, a 

RISK TO ENVIRONMENT 
-  

.,. 
 I RISK OF DAM WATER 	IS RISK OF DILUTED DAM WATER IN RIVER RISK OF DAM WATER FOR GROUNDWATER 

TOTAL ANALYSIS 4  PROBIT MODEL DILUTED 'VATER 4  PROBIT MODEL CUTIRMT "OLUME 4 PROBIT MODEL TOTAL VOLUME 4  PROBIT MODEL 

Micro's and Macro's n 	'-,' 

1 	 .,  t 

I  Lab Conc. 

PPm 

2  EEC 
ppb 

3  Risk 
R  I 	 ,  . 

Risk Chian- 
tification  % 

3  Risk 
R  I 	 ‘,1 

EEC 
ppb 

3  Risk 
R  I 	..: 

Risk Quan• 
tification  % 

3  Risk 
R  I  , 	1's 

2  EEC 
ppb 

3 Risk 
R  /  io- 

Risk (ban- 
tification  % 

3  Risk 
R  I  , i 

2  EEC 
ppb 

3  Risk 
R  I 	:;, 

Risk Quan• 
tification  % 

3  Risk 
R  I 

Aluminium as AI 	a a c o 	0.184 184 0.00E + 00 6.1 0.00E + 00 38.4 0.00E + 00 
Arsenic as As 	 0.013 13.0 0.00E + 00 0.433 0.00E + 00 2.71 0.00E +00 
Barium as Ba 	'  o!. 	< 0.10 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 , 

Cadmium as Cd 	z1-, 	0.03 35 R 1.02E - 03 1.17 0.00E + 00 7.3 R' 3.44E - 11 

Chromium3+  as Cr 	'.,.:, +5 	< 0 025 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Chromium l+  as Crs+ 	 < 0.025 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Cobalt as Co 	 ' 	0.071 71 0.00E + 00 2.37 0.00E + 00 14.8 0.00E + 00 

.  
Copper as Cu 	 0.028 28 2.97E-10 0.933 0.00E + 00 5.85 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 -,,  

. 	.1 	0.518 518 0.00E+ 00 17.3 0.00E + 00 108 0.00E + 00 
Lead as Pb 	 .5)5 	1 182 

123 
4.35E-02 R 6.1 0.00E+ 00 38 1.22E - 08 

Manganese as Mn 	,_ 0.123 2.98E-08 4.1 0.00E + 00 26 0.00E + 00 
Mercury as Hg 	 • 	':: 0.002 

v 
0.00 0 	+ 00 0.00 0.00E + 00 0.00 0 	+ 00 Current & Total Volumes are the same 

Nickel as Ni 	 0.107 107 0 	+ 00 3.57 0.00E + 00 22.3 0.00E+ 00 
Selenium as Se 	° - 	< 0.005 0.00 0 	+ 00 0.00 0.00E + 00 0.00 0.00E + 00 s * 
Titanium as Ti 	:; 0.51 510 1.05E-05 17.0 0.00E + 00 106 6.66E-14 

? Vanadium as V 	 g 	0.03 30 0 	+ 00 1.0 0.00E + 00 6.26 0 	+ 00 
. 	 .' 

Zinc as Zn 	 0.05 50 0 	+ 00 1.7 0.00E + 00 10.4 0.00E + 00 
Calcium as Ca 	, 	40 40000 

c
c
 cc 

1.62E-10 

c
c
 cc 

1333 0.00E + 00 8350 0.00E + 00 

c
c
 cc 

Chloride as CI 	§50000 	1687 
Fluoride as F 	LOGO 	12.8 

1687000 
12800 

2.21E+01 56233 1.89E-11 352171 6.41E-03 
3.78E+01 427 3.61E-10 2672 3.74E-02 

Magnesium as Mg 	soy: 	22 22000 

c
c
 cc 	

. 

1.23E-09 

c
c
 cc 

733 0.00E + 00 4593 0.00E + 00 
Potassium as K 	WO 	481 481000 2.68E-01 16033 0.00E + 00 100412 3.03E-07 
Sodium as Na 	MAIO 	2810 2810000 9.78E+01 93667 1.89E-04 586604 1.49E+01 
Sulphate as SO4 	DO6888 	4389  4389000 9.38E+01 146300 1.70E-05 916230 6.36E +00 
Boron as B 	;. . ^' ,.cle.ehs 	2.8 2800 3.44E-13 93.3 0.00E + 00 585 0.00E + 00 
Nitrate as N 	 < 0.2 0.00 0.00E + 00 , 0.00 0.00E + 00 0.00 	0.00E + 00 . 

HIsK I 	 '  TO:  :.cd fllitiNMENT .- MI 



Table 104 
Draft for r • 

, PORAilOil-DAM  2:  ENVIRONMENTAL RISK QUANTIFICATION •  DAM WATER  • SAMPLE NO. 17  [INORGANIC - MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 17 

INORGANIC 

COMPOUNDS 

Micro's and Macro's 

A  cc. 
4 
-  Risk 

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  PROM MODEL DILUTED WATER 4  PROBIT MODEL CURRENT VO LC•, 4  PROBIT MODEL TOTAL VOLUME 4  PROBIT MODEL 
1  Lab Conc. 

ppm 
2  EEC 
ppb 

3  Risk 
R  I 

Risk than• 
tification  % 

3  Risk 
R  I  .,- 

2  EEC 
ppb 

3  Risk 
R  1 	 , 

Risk than• 
tification  % 

3  Risk 
R  I 

2  EEC 
ppb 

3  Risk 
R  I  : 	 ' 

Risk Ouan• 
tification  % 

3  Risk 
R  / 	 .. 

2  EEC 
ppb 

3  Risk 
R  I 

Risk (Dian- 
tification  % 

3  Risk 
R  I 

Aluminium as AI 0.221 221 0.00E + 00 7.37 0.00E + 00 46.1 0.00E + 00 
Arsenic as As ,  0.014 14.0 0.00E + 00 0.467 0.00E + 00 2.92 0.00E + 00 
Barium as Ba < 0.10 0.00 0.00E + 00 . 0.00 0.00E + 00 0.00 0.00E + 00 
Cadmium as Cd . 0.035 35 R 1.02E-03 R 1.17 0.00E + 00 7.3 1-1' 3.44E-11 , 
Chromium a+  as Cr3+  . 	i < 0.02E 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Chromium6+  as Cr6+  < 0.025 0.00 0.00E + 00 0.00 0.00E+ 00 0.00 0.00E + 00 
Cobalt as Co 5 0.075 75 0.00E + 00 2.50 0.00E+00 15.7 0.00E+ 00 
Copper as Cu 0.029 29 4.59E-10 0.967 0.00E + 00 6.05 0.00E+00 
Cyanide as CN °  -4  <  0.05 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Iron as Fe 0.530 530 0.00E + 00 17.7 0.00E + 00 111 0.00E+ 00 
Lead as Pb  0.179 179 11 3.87E-02 0 6.0 0.00E + 00 37 1.01E-08 
Manganese as Mn 0.132 132 6.76E-08 4.4 0.00E + 00 28 0.00E + 00 
Mercury as Hg < 0.002 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 Current & Total Volumes are the same 
Nickel as Ni 0.115 115 0.00E + 00 3.83 0.00E + 00 24 0.00E + 00 
Selenium as Se < 0.005 0.00 0.00E + 00 0.00 0.00E+ 00 0.00 0.00E + 00 
Titanium as Ti 

, 
0.50 500 8.53E-06 16.7 0.00E+ 00 104 5.55E-14 

Vanadium as V qi <  0.03 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Zinc as Zn 0.048 48 0.00E + 00 1.6 0.00E + 00 10 0.00E + 00 
Calcium as Ca , 	v  ,,g; 40 40000 

C
C

 

1.62E-10 '  
C

C
 C

C
  

1333 0.00E+ 00 8350 

cr: 

0.00E + 00 
Chloride as CI 901) 1737 1737000 2.38E+01 57900 2.74E-11 362609 8.07E03 1-1 
Fluoride as F • i 	0 12.9 12900 3.84E + 01 430 3.97E-10 2693 3.95E-02 11 
Magnesium as Mg 23 23000 

c
c
 c
c
 cc 

2.12E-09 •  
C

C
  C

C
 C

C
 

767 0.00E + 00 4801 0.00E + 00 
Potassium as K 
Sodium as Na 
Sulphate as SO4 

Q ,QQ0' 
ki000170 

Ow9s4 

47 , 
 2781 

4333 

474000 
2780000 
4333000 

2.45E-01 15800 0.00E + 00 98950 2.57E-07 
9.77E+01 92667 1.71E-04 580342 1.44E +01 ri 
9.35E +01 144433 1.49E-05 904540 6.05E +00 2 

Boron as B 1.8 1800 0.00E + 00 60 0.00E + 00 376 0.00E + 00 
Nitrate as N < 0  2 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 

BESit  I 	 TO: 	, '"IROIJ. 	). i ' 



I Table 105 I 
a  5 
	Tor ,..1.51:4„:,sn 

- 	 4 

Rese-rk 	" 1 " EVAVORAIDDI  i  AM 2:  ENVIRONMENTAL RISK QUANTIFICATION •  DAr.,,17. V,JATE2  • SAMPLE NO. 18 [ORGANIC - MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 18 

INORGANIC 

COMPOUNDS 

Aco. 
: 	Risk 

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

Value TOTAL ANALYSIS 4  PROBIT MODEL DILUTED WATER 4  PROBIT MODEL „,_. 	.. 	_._ . 4  PROM MODEL TOTAL VOLUME 4 PROBIT MODEL 

Micro's and Macro's 

Aluminium as AI 

l  Mii&SA) 
. 	ppb 

Lab Conc. 
ppm 

0.239 

2  EEC 
ppb 

0.00 

3  Risk 
R  I  :Z 

Risk Quan• 
tification% 

0.00E + 00 

3  Risk 
R /1,4 

2  EEC 
ppb 

0.00 

3  Risk 
R  I 	 , 

Risk Quan- 
tification% 

0.00E + 00 

3  Risk 
R  I 

2  EEC 
ppb 

49.9 

3  Risk 
R  /  AS 

Risk (loan• 
tification% 

0.00E + 00 

3  Risk 
R  I  A: 

2  EEC 
ppb 

3  Risk 
R  I  ,==!.. 

Risk Quail• 
tification% 

3  Risk 
R  I 

:1000011 
Arsenic as As 	' 	430  .1 	0.007 7.0 I 	+ 00 0.233 0.00E + 00 1.46 0.00E + 00 
Barium as Be 	-  713Q_  ' 	<  0.10 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Cadmium as Cd 	3f - 	 :  0.102' 24 11 ' 3.00E-05 11' 0.80 0.00E + 00 5.0 R  ' 2.67E-13 
Chromium 3+  as Cr3+ 	' 	700 	< 0.025 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Chromium 6+  as Cr6+ 	b 	<0.0a; 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Cobalt as Co 	''  •  CO 	0.047 47 0.00E + 00 1.57 0.00E + 00 9.8 0.00E + 00 
Copper as Cu 	.0 	< 0.025 0.00 0.00E+00 0.00 0.00E + 00 0.00 0.00E + 00 
Cyanide as CN 	1("41:` 	< 0 03 0.00 0.00E+00 0.00 0.00E + 00 0.00 0.00E + 00 
Iron as Fe 	 1 	17 1170 cr. 

1.11E-14 

77"... 

39 0.00E + 00 244 0.00E + 00 
Lead as Pb 

i 

117 1.39E-03 3.9 0.00E + 00 N 5.30E-11 
Manganese es Mn 579 6.52E-02 19.3 0.00E + 00 121 2.46E-08 
Mercury as Hg 	 < 0.002 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 Current & Total Volumes are the same 
Nickel as Ni 	 0.070 70 0.00E + 00 2.33 0.00E+00 15 I 	+ 00 
Selenium as Se 	 0.008 8.0 I 	+ 00 0.27 0.00E + 00 1.70 I 	+ 00 
Titanium as Ti 	 0.31 610 6.27E-05 20.3 0.00E + 00 127 6.88E-13 
Vanadium as V 	 < 0.02 0.00 L. 	. 00 0.00 0.00E + 00 0.00 0.00E + 00 
Zinc as Zn 	 0.061 61 0.00E + 00 2.0 0.00E + 00 13 0.00E + 00 
Calcium as Ca 	 106 106000 

C
C

 

1.19E-05 :  c
c 	

c
c
 cc

 cc 

3533 0.00E + 00 22128 : 	
cc

 = 

7.77E-14 -• 	
C:C"  C

C
 	

_ 	
C

C
 CL7. 

Chloride as CI 	, 1266000 9.18E+00 42200 4.66E-13 264285 5.70E-04 
Fluoride as F 	 .  , 8600 1.39E+01 287 2.35E-12 1795 i.68E-03 
Magnesium as Mg 	 27 27000 

255000 
1.45E-08 900 0.00E + 00 5636 0.00E + 00 

,a 	t Potassium as K 	 1 , 2.86E-03 8500 0.00E + 00 53233 1.58E-10 
Sodium as Na 	 I 1767000 8.67E +01 58900 1.76E06 368872 2.56E + 00 
Sulphate as SO4 	'- 2500000 6.69E+01 83333 3.59E-08 521890 4.33E-01 
Boron as B 	 1.8 1800 0.00E + 00 60 0.00E + 00 376 0.00E+00 
Nitrate as N 	 < 0.2 0.00 0.00E + 00 0.00 0.00E+00 0.00 0.00E+00  

RISK  I 	 TO:  tNVIE0Nr.iGli Ing. 



TABLES 106 - 108 

EVAPORATION DAM 2: WATERS INORGANIC 
HUMAN RISK ASSESSMENT 

Draft for disc -si n CONF/Dr 
L Research for PIS 



Draft for  discu..-5skm 
1 .) l\FM`j 

n 'EVAI3 OriAT, 

   

 

I 	Table 106   

 

ON DAM 2:  HUMAN RISK ASSESSMENT •  DAM  WATER  • SAMPLE NO. 16 [INORGANIC • MICRO'S & MACRO'S] 
[ISCOR VANDERBIJL - MASTER PLAN] 

 

SAMPLE NUMBER: 16 
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 RfICII 11 
 Conc. in 

13 
 Conc. in 

14 
 PDI 

COMPOUNDS ' EPA DWELI 
B 
 Conc. in 

9 
 PD1 Darn 

lo 
Margin River water 

12 
 PDI river 

10 
 Margin groundwater groundwater 

10 
 Margin 

Micro's and Macro's RSA RID/ Dam water water exposure of Safety (EEC) water exposure of Safety (EEC) exposure of Safety 
WHO CV ppm mg/kg/day % ppb mg/kg/day % pph mg/kg/day "', 

Aluminium as Al RSA RfD 0.184 0.0061 123 6.1 0.00020 .,.1)7 38.4 0.0013 
Arsenic as As EPA RfD 0.013 0.0004 144 0.433 0.000014 u I 2.71 0.00009 
Barium as Ba EPA RfD < 0.10 0.00 0.00 0.00 0.00 0.0Ei 0.00 0.00 
Cadmium as Cd EPA RfD 0.035 0.0012 233 1.17 0.000039 7.3 7.31 0.00024 
Chromium 3.  as Cr3+  EPA RfD < 0.025 0.00 0.00 0.00 - 0C 0.00 0.00 
Chromium 6+ as Cr 6+ EPA RfD .--='. 0.025 0.00 0.00 0.00 . 	'JO 0.00 0.00 
Cobalt as Co RSA RfD 0.071 0.0024 ..,,L1.5 2.37 0.00008 .99 14.8 0.0005 
Copper as Cu EPA RfD 0.03 0.0009 2.3 0.93 0.00003 J7E: 5.85 0.0002 
Cyanide as CN EPA RfD < 0.05 0.00 i '0 0.00 0.00 0.00 0.00 
Iron as Fe RSA RID 0.518 0.0173 576 17.3 0.00058 108 0.0036 120 
Lead as Pb RSA RfD 0.182 0.006 303 6.1 0.00020 38 0.0013 
Manganese as Mn EPA RfD 0.123 0.004 4.1 0.00014 25.7 0.0009 
Mercury as Hg EPA RfD < 0.002 0.00 0.00 0.00 0.00 0.00 
Nickel as Ni EPA RfD 0.107 0.0036 3.57 0.00012 -55 22.3 0.0007 
Selenium as Se EPA RfD < 0.005 0.00 0.00 0.00 0.00 0.00 , 

Titanium as Ti RSA RID 0.51 0.017 567 17.0 0.00057 106 0.0035 118 
Vanadium as V EPA RfD 0.03 0.0010 1.0 0.00003 6.26 0.0002 
Zinc as Zn EPA RfD 0.05 0.0017 1.7 0.00006 10.4 0.0003 
Calcium as Ca RSA RfD 40 1.3 :.,/ 1333 0.044 0.889 8350 0.278 
Chloride as Cl RSA RfD 16 56 678 56233 1.87 352171 11.74 141 
Fluoride as F EPA RfD 12:8 0.427 711 427 0.014 2672 0.089 i48 
Magnesium as Mg RSA RID 22 0.73 ... 733 0.024 4593 0.153 
Potassium as K RSA RfD 481 16.0 239 16033 0.534 3.0 100412 3.35 
Sodium as Na RSA RfD 2810 94 2838 93667 3.12 586604 19.6 593 
Sulphate as SO4 RSA RfD 4389 146 2184 146300 4.88 916230 30.5 456 
Boron as B EPA RfD 2.8 0.093 104 93.3 0.0031 585 0.0195 
Nitrate as N EPA RID < 0.2 0.00 0.00 0.00 0.00 42.0 0.0014 

,:  HUMAN Darn water R Rim watec Groundwater R 



r  
I 	Table 107 	I 

esearch  -T EV Xrall A ION DAM  2:  HUMAN RISK ASSESSMENT • DAM WATER  • SAMPLE NO. 17  [INORGANIC - MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 17 

INORGANIC 
COMPOUNDS 

Micro's and Macro's 

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

MI 
- 	ADIIGV 

.. -.. 	 . 	 . 

7 
 EPA RID/ 

EPA MEL/ 

RSA RID/ 
WHO GV 

8 
 Conc. in 

Dam water 
ppm 

9 
 PDI Dam 

water exposure 
mglkg/day 

10 
 Margin 

of Safety 
% 

11 
 Conc. in 

River water 

(EEC) 
ppb 

12 
 PDI river 

water exposure 
mg/kgIday 

10 
 Margin 

of Safety 
% 

13  Con,:. in 

groundwater 

(EEC) 

PO 

14  i4:1 

groundwater 

exposure 
mg/kg/day 

10 
 Margin 

of Safety 
% 

Aluminium as Al RSA RfD  '  -0.22 0.0074 147 7.37 0.00025 46.1 0.0015 ",,,-). i 
Arsenic as As EPA RfD 0.014 0.0005 156 0.467 0.000016 2.92 0.00010 
Barium as Ba EPA RfD : 0.10 0.00 0.00 0.00 0.00 0.00 
Cadmium as Cd EPA RfD 0.035 0.00117 233 1.17 0.000039 7.31 0.00024 
Chromium 3+  as Cr3+  EPA RfD < 0 02 13 0.00 0.00 0.00 0.00 0.00 
Chromium6+ as Cr6+ EPA RID - 	U 021] 0.00 0.00 0.00 0.00 0.00 
Cobalt as Co RSA RfD 0 075 0.0025 2.50 0.00008 15.7 0.00052 
Copper as Cu EPA RfD u 03 0.0010 0.967 0.00003 6.05 0.00020 - 

Cyanide as CN 
Iron as Fe 

EPA RID 
RSA RfD 

<- 0 Uu 0.00 
0.0177 589 

0.00 
17.7 

0.00 
0.00059 

0.00 
111 

0.00 
0.0037 123 0.530 

Lead as Pb 
Manganese as Mn 

RSA RfD 
EPA RfD 

,0.179 0.006 
0.004 

9.98 6.0 
4.4 

0.00020 
0.00015 

37.4 
27.6 

0.0012 
0.0009 U.':':.! 

Mercury as Hg EPA RfD - 'i 	L tc' 0.00 0.00 0.00 0.00 0.00 
Nickel as Ni EPA RID 0.1 	; 5 0.0038 3.83 0.00013 24.0 0.0008 
Selenium as Se EPA RfD -- 	L. 	.).)5 0.00 0.00 0.00 0.00 0.00 _ , 
Titanium as Ti RSA RfD 0.0167 556 16.7 0.00056 104 0.0035 116 
Vanadium as V EPA RfD -.. 1 	j3 0.00 0.00 0.00 0.00 0.00 1,' ,  

Zinc as Zn EPA RfD 0.0. tO 0.0016 1.60 0.00005 10.0 0.0003 . 
Calcium as Ca 
Chloride as CI 

RSA RfD 
RSA RfD 

i 0 1.3 
58 698 

1333 
57900 

0.04 
1.93 

8350 
362609 

0.278 
12.1 146 1737 

Fluoride as F 
Magnesium as Mg 
Potassium as K 

EPA RfD 
RSA RfD 
RSA RID 

12.9 0.430 
0.767 

15.8 

717 

236 

430 
767 

15800 

0.014 
0.026 
0.527 

2693 
4801 

98950 

0.090 
0.160 

3.3 

150 

. 
23 

474 
Sodium as Na RSA RfD 2780 93 2808 92667 3.09 580342 19.3 586 
Sulphate as SO4 
Boron as B 

RSA RfD 
EPA RfD 

4333 144 
0.060 

2156 144433 
60 

4.81 
0.0020 

904540 
376 

30.2 
0.013 

450 
1.8 

Nitrate as N EPA RfD ,--.- 0.2 0.00 c :.0 0.00 0.00 0.00 0.00 _ 
:  HUMAN Dam water River water , GI auedwater 



Draft for discussion 
CONFiDENT!AL 
Research for EMOR TION DAM 2:  HUMAN RISK ASSESSMENT 	 . 	• SAMPLE NO. 16  [INORGANIC - MICRO'S & MACRO'S] 

[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 18 
RISK TO HUMAN 

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

INORGANIC EPA RID/ 
11 

Conc. in 
13 

 Conc. in 
14 

 POI 

COMPOUNDS RfOl EPA DWEL1 8  Conc. in 8  PD1 Dam 1°  Margin River water 12  POI river 1°  Margin groundwater groundwater 10  Margin 

Micro's and Macro's A011611 RSA Rf 01 Dam water water exposure of Safety (EEC) water exposure of Safety (EEC) exposure of Safety 

`Rig(kgldayi WHO GV ppm mg1kgIday % ppb mg1kg/day % nob mg/kg/day % 

Aluminium as Al 0.005 RSA RfD 0.239 0.0080 159 7.97 0.00027 49.9 0.0017 
Arsenic as As 0.0003 EPA RfD 0.007 0.0002 0.233 0.000008 1.46 0.00005 
Barium as Ba 0.97 EPA RfD < 0.10 0.00 0.00 0.00 0.00 0.00 
Cadmium as Cd EPA RfD 0.024 0.0008 160 0.800 0.00003 5.00 0.00017 
Chromium 3+  as Cr3+  EPA RfD <0.025 0.00 0.00 0.00 0.00 0.00 
Chromium6+  as Cr 6 * EPA RfD < 0.026 0.00 0.00 0.00 0.00 0.00 
Cobalt as Co RSA RID 0.047 0.0016 1.57 0.00005 9.80 0.00033 
Copper as Cu EPA RfD < 0.025 0.00 0.00 0.00 0.00 0.00 
Cyanide as CN EPA RfD <  0.05 0.00 0.00 0.00 0.00 0.00 
Iron as Fe RSA RfD 1.170 0.039 1300 39.0 0.0013 244 0.0081 271 
Lead as Pb RSA RfD 0.117 0.004 i  95 3.9 0.0001 24.4 0.0008 
Manganese as Mn EPA RfD 0.579 0.019 19.3 0.0006 121 0.0040 
Mercury as Hg EPA RfD <  0.002 0.00 0.00 0.00 0.00 0.00 
Nickel as Ni EPA RfD 0.07 0.0023 2.33 0.00008 14.6 0.0005 
Selenium as Se EPA RfD 0.008 0.0003 0.270 0.000009 1.70 0.00006 
Titanium as Ti RSA RfD 0.61 0.020 678 20.3 0.00068 127 0.004 i c, 1 

Vanadium as V EPA RfD <  0.03 0.00 . 0.00 0.00 0.00 0.00 
Zinc as Zn EPA RfD 0.061 0.0020 , 	-_:: 	-_,: 2.00 0.00007 12.7 0.0004 
Calcium as Ca RSA RfD 106 3.5 3533 0.118 22128 0.738 
Chloride as CI RSA RfD 1266 42 508 42200 1.41 264285 8.81 106 
Fluoride as F EPA RfD 8.6 0.287 478 287 0.010 1795 0.060 100 
Magnesium as Mg RSA RfD 27 0.90 ,_, 1 900 0.030 5636 0.188 
Potassium as K RSA RfD 255 8.5 127 8500 0.283 53233 1.77 
Sodium as Na RSA RfD 1767 59 1785 58900 1.96 368872 12.3 373 
Sulphate as SI:14 RSA RfD 2500 83 1244 83333 2.78 521890 17.4 260 
Boron as B EPA RfD 1.8 0.060 ::,,=. 	i 60 0.0020 376 0.013 
Nitrate as N EPA RfD < 0.2 0.00 0.60 0.00 0.00 0.00 0.00 2) A 

tiisiC  I 	 :  HUM Aril Da m water R Hivo, water i.,, oualwator R 
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I Table 109 I 

  

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

SAMPLE NUMBER: 16, 

ORGANIC 

COMPOUNDS 

PAH' & VOC' 

,-
„
 

•,■or 	
• r:tr, 

, 	
„ 

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 DILUTE 	!1'aHl ER 4  PROBIT MODEL CURRENT VULUmE 4  PROM MODEL TOTAL VOLUME 4  PROW MODEL 
1 Lab Conc. 

ppm 
2  EEC 
ppb 

3  Risk 
III 

Risk Quan- 
tification% 

3  Risk 
R  I  4',.2 

2  EEC 
ppb 

3  Risk 
R  I  4: 

Risk Cluan• 
tification% 

3  Risk 
R  I 	' iH, 

2  EEC 
ppb 

3  Risk 
R  1 

Risk Uuan- 
tification% 

3  Risk 
R  1 

2  EEC 
ppb 

3  Fiisk 
R  I 

Risk Goan• 
tification% 

3  Risk 
R  ( 

Butylbenzylphthalate 0.000 0.00 0.0E + 00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E +00 
bis(2•ethylhexyl)phthalate 0.000 0.00 0.0E + 00 0.00 10E+00 0.00 0.0E+00 0.00 0.0E +00 
Di-n -butylphthalate 0.000 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E +00 
Phenol (1000 0.00 10E+00 0.00 0.0E+00 0.00 0.0E +00 0.00 0.0E + 00 
2•Methylphenol 0.000 0.00 0.0E+ 00 0.00 0.0E+00 0.00 0.0E +00 0.00 0.0E +00 
4•Methylphenol 0.000 0.00 0.0E+00 0.00 0.0E -F 00 0.00 0.0E + 00 0.00 0.0E + 00 
2,4•Dimethylphenol - 0.000 0.00 0.0E+00 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E+ 00 

RISK  ► 	 -, 	TO:  ENVIRONMENI 

SAMPLE NUMBER: 17 
Butylbenzylphthalate 0.000 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E + 00 
bisl2•ethylhexyl)phthalate 0.000 0.00 0.0E +00 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E + 00 
Di•n•butylphthalate 0.000 0.00 0.0E+ 00 0.00 0.0E+ 00 0.00 0.0E+ 00 0.00 0.0E+ 00 
Phenol 11000 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E+ 00 
2•Methylphenol 0.000 0.00 0.0E+ 00 0.00 0.0E+ 00 0.00 0.0E+ 00 0.00 0.0E + 00 
4-Methylphenol 0.000 0.00 0.0E + 00 0.00 0.0E +00 0.00 0.0E+ 00 0.00 0.0E +00 
2,4•Dimethylphenol 1000 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E+ 00 0.00 0.0E + 00 

'ASK  I 	 TO:  ENVIRONMENT 
.. 

SAMPLE NUMBER: 18 
Butylbenzylphthalate 0.000 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E+ 00 0.00 0.0E + 00 
bis(2 -ethylhexyl)phthalate 0.000 0.00 0.0E +00 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E +00 
Di•n -butylphthalate 0.000 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E+ 00 0.00 0.0E + 00 
Phenol 0.000 0.00 0.0E +00 0.00 . 0.0E+00 0.00 0.0E + 00 0.00 0.0E + 00 
2•Methylphenol 0.000 0.00 0.0E+00 0.00 0.0E+00 0.00 0.0E+ 00 0.00 0.0E+00 
4-Methylphenol 0.000 0.00 0.0E + 00 0.00 0.0E +00 0.00 0.0E +00 0.00 0.0E + 00 
2,4•methylphenol 0.000 0.00 0.0E +00 0.00 0.0E + 00 0.00 0.0E + 00 0.00 0.0E + 00 

HISK  I 	 TO:  ENVIRONMENT 
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I 	Table 110 

 

DAM 2:  HUMAN RISK ASSESSMENT • .3 	• SAMPLE NO's 16 , 17 & 18 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

 

SAMPLE NUMBER: 16U 
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/ 

ii 
 Conc. in 

13 
 Conc. in 

14 
 PD1 

COMPOUNDS RfDI EPA DWEL/ 
8 
 Conc. in 9 

 P01 Dam 10  Margin River water 
12 

 PD1 river 
10 

 Margin groundwater groundwater 
10 

 Mario 
PAH' & VOCs  ADIIGV RSA  RfD( Dam water water  exposure of Safely (EEC) water  exposure of  Safety (EEC) exposure oi Sa tilt i 

mg1kgIday WHO Gll ppm mglIrgiday % 11 1th mg/kg/day % pph mg/lig/day % 

Butylbenzylphthalate 0.2 EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 
bis(2-ethylhexyl)phthalate 0.02 EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Di•n -butylphthalate 0.1 EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Phenol 0.6 EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2•Methylphenol 0.05 EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
4-Methylphenol 0.005 EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2,4aimethylphenol 0.02 EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

RISK i  Accf:' 	 :  HUMAN Dam water ■ ivz..r water Crumidwdter 

SAMPLE NUMBER: 17 
Butylbenzylphthalate 0.2 EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
bis(2•ethylhexyl)phthalate 0.02 EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Di•n•butylphthalate 0.1 EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Phenol 0.6 EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2 -Methylphenol 0.05 EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
4-Methylphenol 0.005 EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2,4•Dimethylphenol 0.02 EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

RISK 1  ACCEP1 itt, 1: RISK  TO:  HUMAN Dam  water River water 1-9 i  uw,Liwater 

SAMPLE NUMBER: 18_ 
Butylbenzylphthalate 0.2 EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
bis(2•ethylhexyl)phthalate 0.02 EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Di•n -butylphthalate 0.1 EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Phenol 0.6 EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2 -Methylphenol 0.05 EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
4-Methylphenol 0.005 EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2,4•Dimethylphenol 0L02.,_  . EPA RfD 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

=1 	 :  HUMAN Dam water MEM River water Groundwater 
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Table 111 

     

EVAPORATION DAM 2:  ENVIRONMENTAL RISK QUANTIFICATION •  SEDIMENTS  • SAMPLE NO's: 16&17  [INORGANIC • MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NO.: 16&17 RISK TO ENVIRONMENT 

INORGANIC 

COMPOUNDS 

Micro's and Macro's •  ' 	 ' 

RISK OF SEDIMENTS FOR GROUNDWATER 
SAMPLE NO. 16 	VOLUME = 1,250,000 kglhalm SAMPLE NO. 17 	VOLUME = 1,250,000 kgIbalrn 

TOTAL ANALYSIS 4PRUITT  MODEL 4PROBIT MODEL TOTAL ANALYSIS 4 PRQBIT MODEL 4  PROBIT MODEL 
1  Lab Conc 

ppm 
2  EEC 
ppb 

3  Risk 
R 	I  .';': 

Risk Quan- 
tification% 

3  Risk 
R  I  , 

'Lab Conc. 
ppm 

2  EEC 
ppb 

3 Risk 
R  I 	 , 

Risk Quan- 
tification% 

3  Risk 
R  I 

I LA] Conc. 
ppm 

2  EEC 
pph 

3 Risk 
R 	I 	',,-;': 

Risk Quan- 
tification% 

3  Risk 
R  I  i',11  

I Lah  Conc.' 

ppm 
2  EEC 
ppb 

3  Risk 
R  1  ,- 

Risk Quan- 
tification% 

3  Risk 
R  I  Pi.: 

Aluminium as Al 5300 4372500 11 1.00E +02 R 0.15 124 0.00E+ 00 11000 9075000 R 1.00E+02 2 0.3 248 0.00E+00 

Arsenic as As < 50 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 5.9 4868 AR 3.26E-06 AR 0.35 322 0.00E+ 00 17 14025 R 3.99E-02 0.4 330 0.00E+00 

Cadmium as Cd < 10 0.00 0.00E+ 00 < 0.03 0.00 .  0.00E+ 00 < 10 0.00 0.00E+ 00 < 0.03 0.00 0.00E+00 

Chromium3.  as Cr3+ 51 42075 2 4.14E+ 01 R < 0.04 0.00 0.00E+ 00 19 40425 0 3.84E +01 < 0.84 0.00 0.00E+ 00 

Cobalt as Co < 10 0.00 0.00E + 00 < 0.12 0.00 0.00E+ 00 < 10 0.00 0.00E+ 00 < 0.12 0.00 0.00E+00 
Copper as Cu <10 0.00 0.00E+00 < 0.02 0.00 0.00E+00 < 10 0.00 0.00E+ 00 < 0.02 0.00 0.00E+ 00 

Iron as Fe 5200 4290000 1.005 ■-02 37 30525 1.73 -5,00 R 5500 4537500 1.00E 	02 19 15675 3.18E - 02 
Lead as Pb < 100 0.00 0.00E+ 00 < 0.31 0.00 0.00E+ 00 < 100 0.00 0.00E+00 < 0.31 0.00 0.00E+ 00 

Manganese as Mn 120 99000 1.00E +02 11 3.2 25 , 1; 4.01E+01 R 130 107250 0 1.00E+02 0.9 743 ss 3.19E-01 
Mercury as Hg 0.00 0.00E + 00 < 0.01 0.00 0.00E+00 0.00 0.00 0.00E+ 00 <  0.01 0.00 0.00E+ 0 
Nickel as Ni i 1 9075 R 3.28E +01 < 0.05 0.00 0.00E+00 < 10 0.00 0.00E+ 00 < 0.05 0.00 0.00E+ 0 
Selenium as Se 0.00 0.00 0.00E + 00 < 0.05 0.00 0.00E+ 00 0.00 0.00 0.00E+ 00 < 0.05 0.00 0.00E+ 00 
Titanium as Ti 550 453750 0 1.00E+02 < 0.02 0.00 0.00E+ 00 380 313500 11 1.00E+02 9 < 0.02 0.00 0.00E+ 00 
Vanadium as V 15 12375 11 4.62E+01 11 < 0.07 0.00 0.00E+ 00 13 10725 3.54E+01 11 < 0.07 0.00 0.00E+ 00 
Zinc as Zn 30 24750 11 9.93E+01 9 < 0.17 0.00 0.00E+00 19 15675 0 9.42E+01 t < 0.17 0.00 0.00E+ 00 
Calcium as Ca 2500 2062500 7.33E  +01 R 200 165000 3.1 0E-04 370 140250 1.86E-04 57 47025 1.20E-0 
Chloride as CI 100 82500 2.23E09 . 50 41250 3.55E-13 400 330000 3.80E-03 ^ 90 74250 6.16E-1 
Fluoride as F 2.0 1650 0 8.10E-04 R 0.3 248 3.55E-13 0.57 800 5.94E-07 0.3 248 3.55E-13 
Magnesium as Mg 690 569250 0 3.43E +01 R 16 13200 1.98E-12 320 264000 R 2.83E+00 R 5.3 4373 0.00E+ OG 
Potassium as K 920 759000 9 2.91E+00 R 24750 1.11E-14 930 767250 El 3.06E+00 R 24 19800 0.00E+ 0 
Sodium as Na 1500 1237500 0 6.62E+01 R Oh 0.00 0.00E+ 00 1300 1072500 11 5.54E+01 94 0.00 0.00E+ 00 
Sulphate as SO4 550 453750 R 1.87E-01 0 < 1.0 0.00 0.00E+ 00 400 330000 2.15E-02 	R 	1.0 825 0.00E+01 

R RICK  I  . 	 TO:  ENVIRONMENT 1111:::::::!:: 
._. 	, 
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I 	Table 112 	I 

EVAPORATION DAM 2:  ENVIRONMENTAL RISK QUANTIFICATION •  SEDIMENTS  • SAMPLE NO. 18  INORGANC 	PAACEL'Si 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NO.: 18 MK, TO ENVIROP1MENT 

NOTES 

INORGANIC 

COMPOUNDS 

Micro's and Macro's 

RISK OF SEDIMENTS FOR GROUNDWATER 
SAMPLE NO. 16 	VOLUME = 1,250,000 kgIhalm 

TOTAL ANALYSIS 4F3 F1OBIT MODEL 4PROBIT MODEL 

Lab Conc 

ppm 

2  EEC 

ppb 

3  Risk 
R I HO 

Risk Quan- 
tification% 

3  Risk 
R  I 	 .,.-. 

i Lab Conc. 
pp m  

2  EEC 
ppb 

3  Risk 
R 	I 	.•..', 

Risk Quan- 
tification% 

3  Risk 
fl  I 	- .. 

Aluminium as Al J 
-?4,W..i,(1 6600 5445000 0 1 00E+02 0 0.05 74.3 0.00E+ 00 

VOLUME •- : 1,2.50,1A0 kOL, zilh 

Arsenic as As 77 :: ,.; 	i < 50 0.00 . 0.00E + 00 < 0.34 0.00 0.00E + 00 

Barium as Ba !.::/rt-4 - 5 6.4 5280 7.66E-06 0.44 363 0.00E+ 00 

Cadmium as Cd !r:'.... 	- :,, < 10 0.00 0.00E + 00 < 0.03 0.00 0.00E+ 00 

Chromium3+  as Cr 3+    • 	 ' 	• 	. 41 33825 0 2.60E i-01 0 < 0.04 0.00 0.00E+ 00 

Cobalt as Co .:,, 	1 	' .--r < 10 0.00 0.00E + 00 < 0.12 0.00 0.00E + 00 

Copper as Cu < 10 0.00 0.00E+ 00 < 0.02 0.00 0.00E+ 00 .. 
Iron as Fe ) 	" 	i 14000 11550000 0 1 00E+02 2 83 68475 2 2 976 - 01 

Lead as Pb - 	 ' 	, 	r,. 	'i < 100 0.00 , 0.00E + 00 < 0.31 0.00 r 0.00E+ 00 

Manganese as Mn " .,•- •Gni.--.-'' 150 123750 0 1.00E+02 2 12 9900 E 9 90E+01 .: 

Mercury as Hg ,-Vi,:,,i;;=, om 0.00 0.00E+00 < 0.01 0.00 0.00E + 00 

Nickel as Ni $:i.',7;V'llal < 10 0.00 0.00E+00 < 0.05 0.00 0.00E+ 00 

Selenium as Se  .'•4' .F.'•7; 0.00 0.00 0.00E+ 00 .... < 0.05 0.00 0.00E+ 00 . 	. 

Titanium as Ti 0 440 363000 R 1.00E+02 11 <0.02 0.00 0.00E+ 00 

Vanadium as V - 	 '- ' 	1 	. r 	'' 12 9900 11 2.97E +01 0 < 0.07 0.00 0.00E+ 00 . 	.. 
Zinc as Zn 18 14850 R 9 29E+01 II <0.17 0.00 0.00E+00 

Calcium as Ca '!. , 1) 	[ 	.' 4800 3960000 11 9 71E+01 11 270 222750 E 9 69E-03 11 

Chloride as CI 200 165000 . 5.88E06 20 16500 . 0.006 + 00 .. 
Fluoride as F :', 	:;•! - 0.71 586 1.69E08 .. 0.8 495 ,. 2.23E09 . 	.. 

Magnesium as Mg 1:;:' 	:: T. 1 1600 1320000 P. 8 92E+01 0 28 21450 9.04E-10 . 

Potassium as K ' -:" ..:ii 	..'''. 1300 1072500 R 1.12E+01 2 42 34650 ... 6.66E-13 .. 
Sodium as Na rill 1500 1237500 11 6 62E + 01 11 .'.:1k 0.00 0.00E+00 . 

Sulphate as SO 4  :;' 	i., ),;7!' 500 412500 R 1.02E-01 0 < 1.0 0.00 . HOE+ 00 ..'. 

..,..;::  I 	 ,: -,',"  TO:  ENVIRONMENT R 
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Table 113 

EVAPORATION DAM 2:  HUMAN RISK ASSESSMENT • 	 SAMPLE NO. 16  [INORGANIC • MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL MASTER PLAN] 

SAMPLE NUMBER: 16 

INORGANIC 

COMPOUNDS 
Micro's and Macro's 

DfDi 
ADI IGV 

-mglicgiday , 

7 
 EPA RfOI 

EPA DWEL1 
RSA RID1 
WHO GV 

RISK TO HUMAN 
TOTAL ANALYSIS TCL 	I-:XTRACTION 

8 
 Lab conc. 

in 
Dam water 

ppm 

13 
 Conc. in 

groundwater 
(EEC) 
ppb 

14 
 PDI 

groundwater 
exposure 
mglkg1day 

10  Margin 
of Safety 

% 

a 
 Lab conc. 

in 
Dam water 

ppm 

13 
 Conc. in 

groundwater 
(EEC) 

MA 

14  PDI 

groundwater 
exposure 
mgikgiday 

10  Margin 
of Safety 

% 

Aluminium as Al ex, 	!,2.!„,. ,,,:  , RSA RfD 5300 4372500 146 2915000 0.15 124 0.004 22 7 
Arsenic as As EPA RID < 50 0.00 0.00 < 0.34 0.00 0.00 0 2r, 
Barium as Ba EPA RfD 5.9 4868 0.162 232 0.39 322 0.011 
Cadmium as Cd EPA RfD < 10 0.00 0.00 < 0.03 0.00 0.00 
Chromium3+  as Cr3+  EPA RfD 51 42075 1.40 < O.Ow 0.00 0.00 
Cobalt as Co RSA RfD < 10 0.00 0.00 <OA) 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 5200 4290000 143 4766667 37 30525 1.02 33917 
Lead as Pb RSA RfD < I OS 0.00 0.00 < 0. 21 0.00 0.00 
Manganese as Mn EPA RfD 1211 99000 3.30 7174 3.2 2640 0.088 191 
Mercury as Hg EPA RfD NA 0.00 0.00 < 0.01 0.00 0.00 
Nickel as Ni EPA RfD i 	1 9075 0.303 1513 < 0.05 0.00 0.00 
Selenium as Se EPA RfD R1A 0.00 0.00 < 0.05 0.00 0.00 
Titanium as Ti RSA RfD 550 453750 15.1 504167 < 0.02 0.00 0.00 
Vanadium as V EPA RfD 15 12375 0.413 4583 -- ' 07 0.00 0.00 
Zinc as Zn EPA RfD 30 24750 0.825 275 .7 < 0 1 0.00 0.00 
Calcium as Ca RSA RfD 2500 2062500 68.8 1375 200 165000 5.50 110 
Chloride as CI RSA RfD 100 82500 2.75 • 60 41250 1.38 
Fluoride as F EPA RfD 2.0 1650 0.055 -.-"J 	- 0.3 248 0.008 
Magnesium as Mg RSA RfD 690 569250 19.0 825 16 13200 0.440 
Potassium as K RSA RfD 920 759000 25.3 378 30 24750 0.825 
Sodium as Na RSA RfD 1500 1237500 41.3 1250 NA 0.00 0.00 
Sulphate as SO 4  RSA RID 550 453750 15.1 226 < 1.0 0.00 0.00 

,:z.',i 	 :  HUMAN Groundwater R Grounch ,Jater 


