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DAM 10 

ENVIRONMENTAL RISK QUANTIFICATION AND 
HUMAN RISK ASSESSMENT SUMMARY TABLES 

A-1 Sampling Positions 	  Figure 1.1 
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1.1.1 	Environment 	  Tables 	1 - 17 

1.1.2 	Human 	  Tables 18 - 34 

1.2 Dam 10: Waters Organic 

1.2.1 	Environment 	  Tables 35 — 51 

1.2.2 	Human 	  Tables 52 — 66 

1.3 Dam 10: Sediments Inorganic 

1.3.1 	Environment 	  Tables 67 — 69 

1.3.2 	Human 	  Tables 70 — 73 

1.4 Dam 10: Sediments Organic 

1.4.1 	Environment 	  Tables 74 — 76 

1.4.2 	Human 	  Tables 77 — 80 

A-2 Dam 10 Laboratory analysis 	  Waters 

A-3 Dam 10 Laboratory analysis 	  Sediments 
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TABLES 1 • 17 

DAM 10: WATERS INORGANIC 
ENVIRONMENTAL RISK QUANTIFICATION 
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Glossary of Abbreviations / Acronyms 

Lab Conc. ppm 

2  EEC ppb 

Risk R/AR (Environment) 

4  Probit Model 

Acc Risk Value (MR/SA) ppb 

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

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

8  Conc. in Dam water ppm 

9  PDI Dam water exposure 
10 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 

Laboratory analysis / concentration in parts per million 

Estimated Environmental Concentration in parts per billion 

R - Potential 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) 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 

Potential Daily Intake (PDI) as a percentage of Acceptable Daily Intake (ADI) = Margin of Safety / Risk 

Estimated concentration in river after release of dam water 

Potential Daily Intake for a 60 kilogram person through oral route (river water) exposure 

Worst Case Scenario from dam water to groundwater 

Potential Daily Intake for a 60 kilogram person through oral route (groundwater) exposure 
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DAM 10:  ENVIRONMENTAL RISK QUANTIFICATION •  DAM WATER  • SAMPLE NO. 1S  [INORGANIC MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 1S 	 DAM 10: 	 = 670,807 kglhalm 	Total Volume  = 1,085,683 kg/halm 

COMPOUNDS 

INORGANICS 

Acc. 
Risk 	 - 

Value 

r!SK TE; 	"k''RORIMPP' 
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 ',RENT VOLUME 4  PROBIT MODEL TOTAL VOLUME 4  PROBIT MODEL 
Micro's and Macro's (MR&SA) 

PPb 
'10000 

430 
7800 

31 
4700 

20 
6900 
100 
5.3 

9000 
100 

-300 
22 

1140 
260 
731 
1300 
700 

50000 

1  Lab Conc. 

ppm 

2 
 EEC 

ppb 

3 	. 
Risk 

ft 
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 

HI 
Risk Quan-

tification  % 

3 	. Risk 
R 

2 
 EEC 

ppb 

Risk 
R  I 

Risk Quan-
tification % 

3 	 . R!sk 
R I 

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 < 0.005 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 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■ .010 0.00 0.00E + 00 0.00 (LOOE + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Chromium 3+  as Cr3+ 

0.042 42 0.00E + 00 1.4 0.00E + 00 19 0.00E + 00 30 0.00E + 00 
Chromium 5+ as Cr 5+ < 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 0.052 52 0.00E + 00 13 0.00E + 00 23 (100E+00 37 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 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Iron as Fe 0.737 737 0.00E + 00 25 0.00E + 00 326 0.00E + 00 528 0.00E +00 
Lead as Pb < 0.050 

3.4 
< 0.002 

0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Manganese as Mn 3450 R 6.08E+01 115 1.35E-08 1521 9.35E+00 2472 3.53E+01 
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 0.049 49 0.00E + 00 E6 0.00E + 00 22 0.00E + 00 35 0.00E + 00 
Selenium as Se < 0.005 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Titanium as Ti 0.22 220 7.25E-10 7.3 0.00E + 00 97 2.22E-14 158 1.14E-11 
Vanadium as V < 0.0'3 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Zinc as Zn 0.309 

581 
309 7.02E-08 10.3 0.00E + 00 137 3.19E-12 221 1.30E-09 

Calcium as Ca 581000 3.19E +00 19367 1.11E-14 257228 2.85E-02 416316 6.12E-01 
Chloride as CI Iv  50000 1235 1235000 8.41E+00 R 41167 3.44E-13 546775 1.49E-01 8 884940 2.12E+00 
Fluoride as F 1500 8.4 8400 1.29E+01 280 1.73E-12 3719 3.21E-01 6019 3.72E+00 
Magnesium as Mg 0000 

4, 00000 
100000 

80 
94 

366 

80000 1.13E-03 2667 0.00E + 00 35419 3.31E-07 57324 5.22E-05 
Potassium as K 94000 1.44E-07 3133 0.00E + 00 41617 7.01E-12 67356 2.86E-09 
Sodium as Na 366000 2.48E+00 12200 1.11E-14 162040 1.88E-02 262258 4.45E-01 
Sulphate as 804 e  00000 1019 1019000 9.38E+00 33967 5.11E-13 451145 1.81E-01 730165 5E  +  00 
Boron as B 950 0.00E+00 32 0.00E + 00 421 0.00E +00 681 0.00E + 00 
Nitrate as N .2 • 	1200 2.22E-14 40 0.00E + 00 531 0.00E +00 860 0.00E + 00 

TO: ,1\1111i1i11\11ENT 
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DAM 10:  ENVIRONMENTAL RISK QUANTIFICATION •  DAM WATER  • SAMPLE NO.  2S  [INORGANIC • MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER:  2S 

COMPOUNDS 

INORGANICS 

Micro's and Macro's 

RISK 1 	ENVIRONMENT 
RISK OF DAM WATER AS IS RISK OF DILUTED DAM WATER IN RIVER RISK OF DAM WATER FOR GROUNDWATER 

TOTAL ANALYSIS 4 PRUBIT 00EL DILUTED WATER 4  NM 	t 1 	--g 4 i`HBi"f MODEL TOTAL VOLUME 4  PROBIT MODEL 

. 

pPrn 
2  EEC 
ppb 

3  Risk 
R  I 	. 	. 

Risk Goan• 
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 [Nan• 
tification  % 

3  Risk 
R  I  ,1:, 

2  EEC 
ppb 

3  Risk 
R  I 	. 

Risk Quan- 
tification  % 

3  RisL 
H  ; 

Aluminium as Al < O. 1 06 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Arsenic as As < 0.005 0.00 0. 	+ 00 . 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Barium as Ba < 0.10 0.00 0. 	+ 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Cadmium as Cd 0.00 0, 	+ 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Chromium 3+  as Cr3 * -. 49 0.00E + 00 1.6 0.00E + 00 22 0.00E + 00 35 0.00E + 00 
Chromium b+  as Cr il * -: C.12[ 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Cobalt as Co u.0:7, s 51 0.00E + 00 1.7 0.00E + 00 23 0.00E + 00 37 0.00E + 00 
Copper as Cu < 11.025 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Cyanide as CN - 0.00 0. 	+ 00 0.00 0.00E + 00 0.00 0. 	+ 00 0.00 0.00E + 00 
Iron as Fe : 	.:.:;!... 752 0. 	+ 00 25 0.00E + 00 333 0. 	+ 00 539 0.00E + 00 
Lead as Pb It :C: ■ -! 0.00 0. 	+ 00 0.00 0.00E + 00 0.00 0. 	+ 00 0.00 0.00E + 00 
Manganese as Mn ' 	 :' 3480 si 6. 116 1.49E•08 ■  541 2 9. ai 2194 3.50E+01 . 
Mercury as Hg = < 0.;:113°2 0.00 0. 	+ 00 0.00 0.00E + 00 0.00 0. 	+ 00 0.00 0.00E + 00 
Nickel as Ni 0.04U 46 0. 	+ 00 1.5 0.00E + 00 20 0.00E + 00 33 0.00E + 00 
Selenium as Se ..• 0.1105 0.00 0. 	+ 00 0.00 0.00E + 00 0.00 0.00E + 00 . 0.00 0.00E + 00 
Titanium as Ti [LH 200 2.23E-10 6.7 0.00E+00 89 1.11E-14 143 3.18E-12 
Vanadium as V ..-: 	H . 0.00 0. 	+ 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Zinc as Zn 0.3 	. 314 8.44E-08 

c
c
 cc

 a
,
 c
. 

10.5 0.00E + 00 139 

c
.
 c

c
 cc  

.̀ 

3.84E-12 

c
c
 c
c
 cc 

225 1.62E-09 
Calcium as Ca i. ,  579 579000 3.14E+00 19300 1.11E-14 256342 2.78E-02 414883 3 6.01E-01 EI 
Chloride as CI i 	i 1236 1235000 8.41E+00 41167 3.44E-13 546775 1.49E-01 83 ,1940 n 2.12E+00 i 
Fluoride as F 71 7700 9.63E+00 257 5.77E-13 3409 1.89E-01 5517 `z 2.53E+00 
Magnesium as Mg , i 8 84000 1.72E-03 2800 0.00E + 00 37190 5.70E-07 60190 8.38E-05 
Potassium as K . 	• 94 94000 .

.
 1.44E-07 3133 0.00E + 00 41617 7.01E-12 67356 2.86E-09 _ 

Sodium as Na $ 

 $ 	9 1048 
362000 2.35E+00 12067 1.11E-14 160269 d 1.73E-02 R 259391 4.18E-01 

SulphateasSO 4  1048000 1.03E+01 34933 7.33E-13 463984 ila 2.158-6 : 750945 2.788  +  00 
Boron as B ' 0.72 720 0.00E + 00 24 0.00E + 00 319 0.00E + 00 516 0.00E + 00 
Nitrate as N 1.2 1200 . 	 : 2.22E-14 40 0.00E + 00 531 0.00E + 00 860 0.00E + 00 

;1S1(  I  . . 	 .-.  TO: ,i‘J‘I HONMENT R 

Table 2 
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Table 3 

   

VIRONMENTAL RISK QUANTIFICATION •  DAM WATER  • SAMPLE NO. 2  [INORGANIC MICRO'S &  MACRO'S] 
[ISCOR VANDERBIJLPAR STEEL - MASTER PLANI 

SAMPLE NUMBER: 2D 

COMPOUNDS 

INORGANICS 

Micro's and Macro's 

Ace.. 
',,;  Risk  - 

Ri',..: TO ENVIRONMEAIT 
RISK OF DAM WATER AS IS RISK OF DILUTED DAM WATER IN RIVER RISK OF DAM WATER FOR GROUNDWATER 

TOTAL V LUME 
4  PROBIT MODEL Nalue TOTAL ANALYSIS 

4 
 PROBIT MODEL DILUTED WATER 

4  PROBIT MODEL jRRENT VOLUME 4  PROBIT MODEL 

11111:18i$A.  Lab Conc. 
ppm 

2  EEC 

ppb 
3  Risk 
R  I 

Risk Chian- 
'litigation  % 

3  Risk 
R  / 	 • 

2  EEC 
ppb 

3  Risk 
R  1  :L.:. 

Risk (Nan- 
tification  % 

3  RiSk 
R  i 	 . 

2  EEC 
ppb 

3 Risk 
R 	I 	;,,,.': 

Risk Quan- 
tification  % 

3  Risk 
R  I 

2  EEC 
ppb 

3  Risk 
fl 	I 	i'L.1:, 

Risk Quan- 
tification  % 

3 Risk 
R  I 

Aluminium as Al Tc-' 	i:H .,:.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 < 0.005 0.00 0.00E + 00 0.00 •.1 0.00E + 00 0.00 ; 	. 0.00E +00 0.00 0.00E + 00 
Barium as Ba ' 	' 	'.r,'i < 0.10 0.00 . 0.00E +00 . 	, 0.00 0.00E + 00 .H 0.00 , 0.00E + 00 ' 	. 0.00 0.00E +00 
Cadmium as Cd • • 	...4. < 0.010 0.00 . 0.00E+00 r.., 0.00 0. 0.00E +00 0.00 0.00E + 00 0.00 0.00E + 00 
Chromium3.  as Cr3+  . 	. 0.061 61 ,... 0.00E+00 ,, 2.0 0.00E +00 ,,, 27 0.00E + 00 .... 44 0.00E -1- 00 
Chromium 6+  as Cr6.  l' ,  < 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 0.045 45 0.00E + 00 ..:  . 1.5 0.00E + 00 - - 20 .0... 0.00E + 00 .. 	. 32 0.00E + 00 
Copper as Cu . 	''', 	• < 0.025 0.00 0.00E + 00 '„ 0.00 0.00E + 00 ., 	. 0.00 .:1 0.00E +00 0.00 0.00E + 00 
Cyanide as CN -- <  0.05 0.00 0.00E + 00 . 	: 0.00 '. 0.00E +00 .: 	, 0.00 0.00E +00 . 	c: 0.00 0.00E + OD 
Iron as Fe ''.' 	':.' 	., 0.728 728 :... 0 	+ 00 .-: 24 .;: 0.00E + 00 ,  0.; 322 ..,, 0 	+00 0, 522 0.00E +00 
Lead as Pb < 0.050 0.00 ,.;; 0 	+ 00 .. 	. 0.00 .. 0.00E +00 .: 0.00 ..:, 0 	+ 00 0.00 , 0.00E 
Manganese as Mn ', 	:'': 	-' 3.43. 3430 R 6 	+01 1 114 1.22E-08 . 	. 15  i9 i3 9 H 24-156 F': 3.49E -:-01 8 
Mercury as Hg < 0.002 0.00 0 	+ 00 ; 	; 0.00 , 	. 0.00E + 00 ':: 0.00 ,: 0 	+00 :.,, 0.00 . 	, 0.00E  
Nickel as Ni 0.046 46 :-. 0 	+ 00 1.5 0.00E + 00 .... 20 0 	+00 33 : 	, 0.00E +00 
Selenium as Se < 0.005 0.00 -  . 0.00E + 00 ,:. 0.00 :0: 0.00E +00 . 	,:: 0.00 . 	.: 0 	+00 .., 0.00 0.00E + 00 
Titanium as Ti 0.18 180 ; 	-. 5.95E-11 .- 6.0 .0 . 0.00E + 00 :: 80 ...-, 0.00E  
Vanadium as V . 	.:': <  0.03 0.00 .: 0 	+00 : 	. 	, 0.00 ,,.,. 0.00E + 00 ,...., 0.00 -... 0 	+00 .. 0.00 .. 0.00E  
Zinc as Zn - 	.'. 	_ 	, 0.315 

581. 
1211 

7.5 
83 
92 

366 
1039, 
0.46 

316 H 	
a
: c:c 

9.08E-08 

=
 	

c
c
 
 

11 0 	+ 00 -.0 140 

c
r
:
  

4.22E-12 

C
C

 C
C

 C
C

 	
CC

 

226 

C
C

 C
C.
 CC 	

CC 

1.71 E-09 

c
=
 cc 	

c
c
 a: 

Calcium as Ca 4-;'.1, 1 I„i.: 

' '  `4048:  
4504:: 
-r 	1 	I 	 ,:,., 

58  i  000 3.19E+00 19367 ..,:, 1.11E-14 257228 2.85E-02 416316 6.12E-01 
Chloride as CI 1211000 7.83E +00 40367 .-.: 2.67E-13 ,:-..: 536149 1.31E-01 867743 1.93E+00 
Fluoride as F 7500 8.78E+00 250 ....: 4.00E-13 :0: 3320 1.60E-01 5374 2.24E+00 
Magnesium as Mg 83000 

92000 
366000 

1.55E-03 2767 , 	,:. 0.00E + 00 -  . 36747 4.99E-07 59474 7.47E-05 
Potassium as K ;'.!ti 	' 	 '. 1.13E-07 3067 .., 	: 0.00E +00 '.... 40731 5.32E-12 65923 2.20E-09 

1 	Sodium as Na ',...i 	 a_ 2.48E +00 12200 1.11E-14 :',.: 1  162040 i.88E-02 262258 4.45E-01 
Sulphate as SO4  ''.-.;! 11  0 1039000 

460 
1.00E +01 34633 .0. 6.55E-13 _ : 459999 2.04E-01 744496 2.67E +00 

Boron as B ''.. 	Y:l•c 	'J 0.00E + 00 15 ::' 0.00E + 00 204 0.00E +00 330 0.00E + 00 
Nitrate as N 

I 

1.1 
:...  TO:  ENV 

1100 
RONMENT 

.'1,. 1.11E-14 ;.0 37 : 	., : 0.00E + 00 487 , 	:., 0.00E +00 :1 788 .'... 0.00E + 00 
R ::::::::::::::::::::::•::::: .................... 

:::::::::::::::::::::::::::::::::::::::::, -A  .• . :iiiiiiiiiiiiiiiiiiii:ii::::::1::::: .,..„........,.........„ 	v . .13 ::::::::::::::::::::::::!:::::::::::i ............................... :. 	:13-. :1 
. 	 - ...•-•••••••• 



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

DJ TOTAL VOLUME 
4  PROBIT MODEL 4 - - 

PHUOIT 906EL 4  PROBIT MODEL 4  PROBIT MODEL TOTAL ANALYSIS 

Risk 
R  I 

2  Ece 
ppi.s 

3  Risk 2  EEC 
pb 

3 .  
H  : 

Risk Quan-
tification  % 

0.00 0.00 0.00 0.00 
0.00E + 00 0.00E+ 00 0.00E + 00 0.00E + 00 Arsenic as As 0.00 
0.00E + 00 0.00 0.00E + 00 Barium as Ba 0.00 0.00E + 00 0.00E + 00 

0.00 0.00E + 00 Cadmium as Cd 0.00 0.00E + 00 0.00E + 00 0.00E + 00 
0.00E + 00 Chromium 4' as Cr 0.00E + 00 60 2.0 0.00E + 00 0.00E + 00 

0.00 Chromium * as Cr 0.00 0.00E + 00 0.00E + 00 0.00E + 00 0.00E + 00 
1.5 0.00E + 00 0.00E + 00 0.00E + 00 Cobalt as Co 46 0.00E + 00 

0.00 0.00E+00 0.00E+00 0.00E + 00 Copper as Cu 0.00 0.00E + 00 

Aluminium as Al 0.00E + 00 
0.00 

0.00E + 00 0.00E+ 00 0.00E +00 < 0. 100 
< 0.005 

< 0.1 (1 
< 0.010 

0.060 

< 0.025 

0.046 

< 0.025 

10000 
430 

7800 
t"  31 

4700 
20 

6900 
oo M1111 

0.00 
0.00 
0.00 

27 
0.00 

20 
0.00 

0.00 
0.00 
0.00 

43 
0.00 

33 
0.00 

3.24E + 00 
8.12E+00 
8.37E+00 

II 1.26E-03 
1.44E-07 

II 2.70E+00 
1.12E +01 
0.00E + 00 

1.11E-14 

9.69E+00 
0.00E + 00 

2.11E+00 
5.89E-05 
2.86E-09 
4.96E-01 

3.07E -:-O0 
0.00E + 00 

...2 0.00E + 00 

0.00 0.00E + 00 0.00E + 00 0.00 0.00 

*17 TO:  ENVIRONMENT , - R R' 

SAMPLE NUMBER:  3S 
Ace. 

Risk 
Value 

ppb 
Lab Conc. 

ppm 

2 
 EEC 
ppIj 

Risk Quan-
tification  % 

Risk Quan-
tification  % 

2  EEC 
ppb 

Risk Quan-
tification  % 

COMPOUNDS 

INORGANICS 

Micro's and Macro's 3. 
Risk 3 ffisk 

fit 	" 

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 SO 4  
Boron as B 
Nitrate as N 

5.3 

L  100 

L  300  
22 

11 4(1 :-̀  
tk  260  ' 
t  731 

N500-00 
1500 

674 
0.00 

3330 
0.00 

43 
0.00 
210 

0.00 
304 

583000 
1223000 

7400 
81000 
94000 

373000 
1072000 

580 
1100 

23 
0.00 
113 

0.00 
1.4 

0.00 
7.0 

0.00 
10.1 

19433 
40767 

247 
2700 
3133 

12433 
35733 

19 
37 

298 
0.00 
1496 
0.00 

19 
0.00 

93 
0.00 
135 

258113 
541462 

3276 
35861 
41617 

165 39 
474609 

257 
487 

0.00 
483 
0.00 

9492 
0.00 

31 
0.00 
150 

0.00 
218 

417749 

MEM 
5302 

58041 
67356 

231273 
768142 

416 
788 

0.00E + 00 
0.00E + 00 
0.00E + 00 
5.92E+01 
0.00E + 00 
0.00E + 00 
0.00E+00 

4.08E-10 
0.00E + 00 

5.81 E-08 

0.00E + 00 
0.00E + 00 
3.38E+01 
0.00E + 00 
0.00E + 00 
0.00E + 00 

5.85E-12 
0.00E + 00 

1.10E-09 
6.24E-01 

2.03E+00 

I.  I 

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

1.11E-14 
3.00E-13 
3.44E-13 

0.00E + 00 
0.00E + 00 

1.11E-14 
9.88E-13 

0.00E + 00 
0.00E + 00 

3. 
Risk 

Of 

Fl 

0.00E + 00 
0.00E + 00 

1.10E-08 

<  0.05 
0.674 

<  0.050 
3.38 

<  0.002 
0.043 

<  0.005 

0.21 
<  0.03 
0.304 

583 
1223 

7.4 
81 
04 

373 
1072 
0.58 

2IS1( 	ENVIRONMENT 

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

0.00E + 00 
0.00E + 00 

1.11E-14 
0.00E + 00 

2.64E-12 
2.99E-02 
1.40E-01 
1.47E-0  i 
3.80E-07 
7.01E-12 
2.13E-02 
2.47E-01 

0.00E + 00 
0.00E + 00 

\Draft for driscsion 
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DAM 10:  ENVIRONMENTAL RISK QUANTIFICATION •  DAM WATER  • SAMPLE NO.  3S  [INORGANIC - MICRO'S & MACRO'S] 
[ISCOR VANDERBULPARK STEEL - MASTER PLAN] 

Table 4 



1-  

Dratt for r2, 5cussion 
CONNOENTIA1 
Resea ► ch  for s'1.5 

  

 

Table 5 

  

DAM 10:  ENVIRONMENTAL RISK QUANTIFICATION •  DAM WATER  • SAMPLE NO. 3  [INORGANIC • MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 3 

COMPOUNDS 

INORGANICS 

Micro's and Macro's 

6 . 

, 

: ,S;`:. T 0 F:NV 	liN iglii:T 

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

TOTAL ANALYSIS 
4 
 PROBIT MOOEL DILUTED WATER 

4 
 PROBIT MODEL 

4 
 PROBIT MODEL TOTAL VOLUME 

4 
 PROBIT MODEL 

1 
Lab Conc. 

ppm 

2 
 EEC 
ppb 

3 Risk 
R / 	 ` 

Risk Chian- 
tification % 

3 Risk 
R I 

2  EEC 
ppb 

3 Risk 
R  I 

Risk Cian-
tification  % 

3 
Risk 

R  I 

2 
EEC 

ppb 

3 
 Risk 

R I 
Risk Chian- 
tification  % 

3 
 Risk 

R  / 

2 
 EEC 
ppb 

3 Risk 
li  ' 

Risk Doan- 
tificatian  % 

3 
 Risk 

R  I 

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 < 0.005 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E +00 0.00 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 < 0.010 0.00 0.00E + 00 0.00 0.00E +00 0.00 0.00E + 00 0.00 0.00E + 00 
Chromium3 ' as Cr3.  0.063 63 0.00E +00 2.1 0.00E + 00 28 0.00E +00 45 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 0.046 46 0.00E + 00 1.5 0.00E + 00 20 0.00E + 00 33 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 	+00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E +00 
Iron as Fe 0.652 652 0.00E +00 22 0.00E + 00 289 0 	+00 467 0.00E + 00 
Lead as Pb < 0.050 0.00 -  

 

0.00E + 00 0.00 0.00E + 00 0.00 0 	+00 0.00 0.00E + 00 
Manganese as Mn 3.43 3430 6 E 114 1.22E-08 1519 k 9 	,00 2458 3.49E- 61 
Mercury as Hg . < 0.002 0.00 0 	+ 00 0.00 0.00E + 00 0.00 0 	+00 0.00 0.00E + 00 
Nickel as Ni 0.041 41 0 	+00 1.4 0.00E -1- 00 18 0.00E +00 29 0.00E + 00 
Selenium as Se < 0.005 0.00 0.00E +00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E +00 
Titanium as Ti 0.22 220 7.25E-10 7.3 0.00E + 00 97 2.22E-14 158 1.14E-11 
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 0.288 288 

583000 
1235000 

7500 

3.10E-08 c
c
 c
c
 c
c
 cc  

-
; 

9.6 0.00E + 00 128 

cc 

1.33E-12 ..E 	
C

: 	
C

r:  

206 

c
c
 cc 	

- 	
rx 

5.50E-10 

r.c Calcium as Ca .4 	,   90  
1235 

7.5 

3.24E+00 19433 1.11E-14 258113 2.92E-02 417749 6.24E-01 
Chloride as CI '  50000 

-,:-  IWO 
8.41E +00 41167 3.44E-13 546775 1.49E-01 884940 2.12E+00 

Fluoride as F 8.78E+00 250 4.00E-13 3320 1,60E-01 5374 2.24E+00 
Magnesium as Mg r  0000 81 81000 

,  C
C

 C
C

 

1.26E-03 2700 0.00E 4. 00 35861 3.80E-07 58041 5.89E-05 
Potassium as K ONOO• 93 93000 

367000 
1.27E-07 3100 0.00E + 00 41174 6.11E-12 66639 2.51E-09 

Sodium as Na 4.11900 2.51E+00 12233 1.11E-14 162483 1.92E-02 262974 4.52E-01 
Sulphate as SO4  . '  90 1048 1048000 1.03E+01 34933 7.33E-13 463984 2.15E-01 750945 2.78E+06 
Boron as B -., 	13: .  9.71 710 0.00E+00 24 0.00E + 00 314 , 0.00E + 00 509 0.00E + 00 
Nitrate as N 1.2 1200 2.22E-14 40 0.00E + 00 531 0.00E + 00 . 860 0.00E + 00 

, 	I 	 ";X.. TO:  ENVIRONMENT 



SAMPLE NUMBER: 4S 
RISK TO ENVIRONMENT 

TO:  ENVIRONMENT RISK  I . 

7800  ' 

Chromium 3+  as Cr3.  

Barium as Ba 
Cadmium as Cd 

1 Lab Conc. 
ppm 

< 0.100 
< 0.005 
< 0.10 

< 0.010 
0.065 

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

Risk Quan-
tification  % 

MODEL 
3. Risk 
R  I 

DILUTED 
2 
 EEC 

pph 

WATER 
3, 

Risk 
Ill 

4  PROBIT 
Risk Quan-
tification  % 

MODEL 
3. 

Risk 
R I 

CURRENT 
2 
 EEC 

ppb 

VOLL 
3 

Risk 
R 

4  PROBIT 

Risk Quan-
tification  % 

MODEL 
3 
 Ri

.
sk 

R  / 

3. Risk 
R1 

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

0.00E + 00 
0.00 
0.00 

0.00E +00 
0.00E +00 

0.00 
0.00 

0.00E +00 
0.00E+00 

0.00E + 00 0.00 0.00E +00 0.00 0.00E +00 
0.00E + 00 2.2 0.00E +00 29 0.00E + 00 
0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
0.00E + 00 1.4 0.00E + 00 18 0.00E + 00 
0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
0.00E + 00 22 0.00E + 00 294 0.00E + 00 
0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
6.05E +01 115 1.35E-08 1523 9.26E+00 
0.00E + 00 0.00 0.00E + 00 0.00 0.00E +00 
0.00E + 00 1.3 0.00E + 00 18 0.00E + 00 
0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 

1.17E-10 6.3 0.00E + 00 84 0.00E + 00 
0.00E +00 0.00 0.00E +00 0.00 0.00E +00 

4.44E-08 9.9 0.00E +00 131 1.79E-12 
3.19E+00 19367 1.11E-14 257228 2.85E-02 

El 8.12E+00 40767 3.00E-13 541462 1.40E-01 
H 8.78E+00 250 4.00E-13 3320 Ii 1.60E-01 

1.13E-03 2667 0.00E +00 35419 3.31E-07 
1.27E-07 3100 0.00E + 00 41174 6.11E-12 

2.38E+00 12100 1.11E-14 60712 1.77E-02 
11 1.07E+01 35267 8.33E-13 =168411 2.28E-01 

0.00E + 00 25 0.00E +00 332 0.00E + 00 
1.11E-14 37 0.00E +00 487 0.00E + 00 

Zinc as Zn 

Sulphate as SO4 

Calcium as Ca 
Chloride as CI 

Magnesium as Mg 

Sodium as Na 

Boron as B 
Nitrate as N 

Chromium 6+  as Cr6+ 

Cobalt as Co 
Copper as Cu 
Cyanide as CN 
Iron as Fe 

Manganese as Mn 

Selenium as Se 

Fluoride as F 

Potassium as K 

0. 

< 0.025 

< 0.025 

< 

< 0.03 

0.041 

D.04U 

0.n7 

0.66L: 

581 
1223 

7.5 
80 

0.75 

0.05 

TOTAL ANALYSIS 

1.1 

93 

1100 

0.00 

0.00 
0.00 

0.00 

0.00 

664 

190 

41 

40 

• 

0.00 0.00E + 00 
29 0.00E 00 

0.00 0.00E + 00 
0.00 , 	0.00E + 00 
476 0.00E + 00 

788 , 	0.00E + 00 

TOTAL VOLUME 	4  PROBIT MODEL 
Risk Risk (Wan-

R  I  7  titication  % 

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

0.00E + 00 
3.51E -,01 
0.00E + 00 
0.00E + 00 
0.00E + 00 

1.67E-12 
0.00E + 00 
8.29E-10 
6.12E-0  i 

Hi 	2.03E+00 
11 	2.24E  +00 

5.22E-05 
2.51E-09 
4.25E-01 

R 	2.90E+00 
0.00E + 00 

3. Risk 
R 

0.00 

0.00 
136 

29 

2 
 EEC 
ppLi 

0.00 
0.00 
0.00 
0.00 

47 

213 
416316 
876342 

5374 
57324 
66639 

260108 
758111 

537 

0.00 
2405 
0.00 

Titanium as Ti 
Vanadium as V 

Mercury as Hg 
Nickel as Ni 

0.050 

0.20Y 

297 
581000 

1223000 
7500 

80000 
93000 

363000 
1058000 

750 

2  EEC 
pph 

0.00 
0.00 
0.00 
0.00 

65 

0.00 
'3440 
0.00 

COMPOUNDS 

INORGANICS 

Micro's and Macro's 

Aluminium as Al 
Arsenic as As 

- Risk 
Value 

MR&SA 
PPb 

!;,10000 
430 

Draft for discu5s;on 
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Table 6 

 

VIRONMENTAL RISK QUANTIFICATION •  DAM WATER  • SAMPLE NO. 4S  !INORGANIC MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

     



-af tor discussion 
CONFiDENMV„ 
Research Table 7 

DILUTED  tillIATEh 
2 
 EEC 
	3

R1 

PPb 
0.00 
0.00 
0.00 
0.00 

2.3 

4  PROBIT MODEL 

Risk Quan-
tification 

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

3  , 
Risk 

R1 

2  - 
tEC 

3 
Risk 

R1 	 ,T 

F1 

10 35100 	777E-13 
25 	0.00E + 00 
37  . 	0.00E + 00 

	

754528 	8 	2.34E+00 

	

537 	 . 	0.00E + 00 

	

788 	0.00E + 00 
0.75 

1.1 

.  TO:  ENVINNMENT R 

466197 	8 	2.21E-01 	fi 
332  ^ 
	0.00E + 00 

487 	0.00E + 00 
R 

Sulphate as SO 4 
 Boron as B 

Nitrate as N 
RISK 

	

1053000 	R 	1.05E +01 	R 

	

750 	0.00E +00 

	

1100 	 ... 	1.11E-14 	 . 

R 

DAM 10:  ENVIRONMENTAL RISK QUANTIFICATION •  DAM WATER  • SAMPLE NO. 4  [INORGANIC - MICRO'S & MACRO'S! 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 4 

3  . 

R  I 

'.410BIT MODEL 
Risk Quan- 
tification  % 

0.00E + 00 

6 

COMPOUNDS 
INORGANICS 

Micro's and Macro's 

Aluminium as Al 
Arsenic as As 
Barium as Ba 
Cadmium as Cd 
Chromium3+ as Cr3' 

RISK OF DAM WATER AS IS 
UAL ANALYSILi   

1 	. 
AJConc. 	

2  EEC 

ppm 	nvb  
< 0.100 	0.00  

RISK OF DILUTED DAM WATER IN RIVER 
. 	4 CURRENT ; 	 PROOF'.  MODEL 

3  . 
Risk Risk Quan- 
! 	tification  % 

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

TOTAL VOLUME 
3

111
.
sk 

11  I 

0.00 
0.00 
0.00 
0.00 

49 

	

<  0.005 	0.00 
	

0.00E + 00 

	

< 0.10 
	

0.00 
	

0.00E + 00 

	

< 0.010 	0.00 
	

0.00E + 00 

	

0.068 
	

68 
	

0.00E + 00 

3 
Risk 

R I 
2  EEC 
pplo 

0.00 
0.00 
0.00 
0.00 

30 

TO ENV.' 	i',11t8ENT 
RISK OF DAM WATER FOR GROUNDWATER 

4  PROBIT  MODEL 
Risk Quan- 

3 
 Risk 

tification  % R 

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

H 

H 

0.00 
1.3 

0.00 
0.00 

22 
0.00 
115 

0.00 
1.5 

0.00 
7.0 

0.00 
9.7 

19433 
40767 

237 
2700 
3067 

12467 

< 0.025 
0.030 
0.025 

< 0.05 
0.671 

< 0.050 
3.45 

< 0.002 
0.046 
0.005 

021 
< 0.03 
0.290 

583 
1223 

7.1 
81 
92 

0.00 
39 

0.00 
0.00 
671 

0.00 
3450 
0.00 

46 
0.00 
210 

0.00 
290 

583000 

1223000 
7100 

81000 
92000 

374000 

0.00E + 00 
0.00E + 00 
0.00E + 00 
0.00E + 00 
0.00E + 00 
0.00E + 00 
6.08E+01 
0.00E + 00 
0.00E + 00 
0.00E + 00 

4.08E-10 
0.00E + 00 

3.36E-08 
3.24E+00 
8.12E+00 
7.19E+00 

1.26E-03 
L13E-07 

2.73E +00 

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

1.35E-08 
0.00E + 00 
0.00E + 00 
0.00E + 00 
0.00E + 00 
0.00E + 00 
0.00E + 00 

1.11E-14 
3.00E-13 
2.00E-13 

0.00E + 00 
0.00E + 00 

1.11E-14 

0.00 
17 

0.00 
0.00 
297 

0.00 
1527 
0.00 

20 
0.00 

93 
0.00 
128 

258113 
541462 

3143 
35861 
40731 

0.00E + 00 
0.00E + 00 
0.00E + 00 
0.00E + 00 
0.00E + 00 
0.00E + 00 
9 35E+00 
0.00E + 00 
0.00E + 00 
0.00E + 00 

1.11E-14 
0.00E +00 

1.33E-12 
2.92E-02 
1.40E-01 
1.13E-01 
3.80E-07 
5.32E-12 
2.20E-02 

0.00 
28 

0.00 
0.00 
481 
0.00 

2 , ;/2 
0.00 

33 
0.00  
150 

0.00 
208 

4177 ,49 
876342 

5088 
58041 
65923 

267990 

0.00E + 00 
0.00E + 00 
0.00E + 00 
0.00E + 00 
0.00E + 00 
0.00E + 00 
3.53E+0  I 
0.00E + 00 
0.00E + 00 
0.00E + 00 

5.85E-12 
0.00E + 00 

6.19E-10 
6.24E-01 

2.03E+00 O 
1.73E +00 
5.89E-05 
2.20E-09 
5.03E-01 

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 
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DAM 10:  ENVIRONMENTAL RISK QUANTIFICATION •  DAM WATER  • SAMPLE NO. 5S  MOHAN  - NEC:MT 2'7,t\C2E] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 5S 

COMPOUNDS 

INORGANICS 

Micro's and Macro's 

Aluminium as AI 

- 	Acc. 
.  Risk' 

1,."  Value 

:;. TO I: 
RISK OF DAM WATER AS IS RISK OF DILUTED DAM WATER IN RIVER RISK OF DAM WATER FOR GROUNDWATER 

TOTAL  ANALYSIS 
4  P 	T OE OILUTED WATER 4 

 PERMIT VIODEL 4  PROW MODEL TOTAL VOLUME PRI131T MOUE 

111,11R&SA) 
PO 

t  Lab Conc. 

ppm 
< 0.100 

2  EEC 
ppb 

0.00 

3  Risk 
R  I 	 , 

Risk (Wail° 

tification  % 

0.00E + 00 

3 RiSk 
R  I 

2  EEC 
ppb 

0.00 

3  Risk 
R  / 

Risk Oman• 
tification  % 

0.00E + 00 

3  Risk 
PI  I 	 , 

Z  EEC 
ppb 

0.00 

3  Risk 
R  I 

Risk Guan- 
tificatiun  % 

0.00E + 00 

3  Risk 
R  / 

2  EE 
, 

0.00 

3  Risk 
R  I 

Risk Oman- 
tification  % 

0.00E + 00 

3  RI:Ai 
R  i 

1;10000 
.. 

Arsenic as As .i. 	430 „. < 0.005 0.00 0.00E + 00 0.00 0.00E 	00 0.00 0.00E 	00 0.00 0.00E + 00 
Barium as Ba k  7800 < 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 .... 0.010 0.00 0.00E 	00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Chromium 	as Cr 6+  0.038 38 0.00E + 00 1.3 0.00E + 00 17 0.00E + 00 27 0.00E + 00 
Chromium6+  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 0.032 38 0.00E + 00 1.3 0.00E + 00 17 0.00E + 00 27 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 0.00 0.00E + 00 0.N 0.00E + 00 0.00 0.00E + 00 
Iron as Fe 0.::12o 920 0.00E + 00 31 0.00E + 00 407 0 	+ 00 659 0.00E + 00 
Lead as Pb < 0.05 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0 00E + 00 0.00 0.00E + 00 
Manganese as Mn t 

< 0 0nI 
3220 

I 
[1 5 	+ 01 

0.00E + 00 
R 107 

0.00 
5.71E-09 

0.00E + 00 
1426 
0.00 

6i 7 	+00 
0.00E  

2307 3.04E101 
0.00E + 00 Mercury as Hg 

Nickel as Ni ,..titiel 44 0.00E + 00 1.5 0.00E + 00 19 0 00E + 00 32 0.00E + 00 
Selenium as Se 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E 	00 
Titanium as Ti 220 7.25E-10 7.3 0 00E 	00 97 2.22E-14 158 1.14E-11 
Vanadium as V < 6.5 .  0.00 0.00E + 00 0.00 0.00E + 00 0.00 0 	+ 00 0.00 0 00E+ 00 
Zinc as Zn 
Calcium as Ca 
Chloride as CI 
Fluoride as F 
Magnesium as Mg 
Potassium as K 

, 

i0" 

0.34 i 341 
581000 

1 223000 
7600 

83000 
93000 

c
c
 

2.16E-07  
3. i 0E+00 

c.zcz
 cc: 	

cr.-. 

11.4  
19367 

0.00E + 00 
1.11E-14 

151 
257228 

=
 =

 	
=

 

1.11E-11  
2.85E-02 =

 = 	
= 

244  
416316 

a
: c

c
 cc 	

cc
 cc. 

4.33E09  
6.12E-01 tl 

i • 83 

581 
1223 

7.6 

5'3 

8.12E+00 40767 3.00E-13 541462 1.40E-01 876342 2.03E+00 
9.20E+00  

1.55E03 
253 4.66E-13 3365 1.75E-01 5446 2.39E+00 n 

2767 0.00E + 00 36747 4.99E-07 59474 7.47E-05 
1.27E-07 3100 0.00E+00 41174 6.11E-12 66639 2.51E09 

Sodium as Na
Sulphate as SO 

Boron as B 

' 

"  / 

359 
1048 
0.80 

359000 
1048000 

800 

2.265 +00 11967 0.005 + 00 158941 1.63E-02 257242 3.942-o I 0 
1.03E+01 34933 7.33E-13 463984 2.15E-01 750945 2.78E+00 
0.00E + 00 27 0.00E+00 354 0.00E + 00 573 0.00E + 00 

Nitrate as N 

I. 	il 
1.2 

.  TO:  !IVIFIONMENT 
1200 

R 
2.22E-14 

R 
40 0.00E+00 531 0.00E + 00 860 

F. - 

0.00E + 00 

4:;,,,,. 

Table 8 
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DAM 10:  ENVIRONMENTAL RISK QUANTIFICATION •  DAM WATER  • SAMPLE NO. 5  [INORGANIC MICRO'S & MACRO'S] 

[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

Table 9 

SAMPLE NUMBER: 5 

COMPOUNDS 

INORGANICS 

Micro's and Macro's 

, 

1 	,,. 

RISK TO ENVIROIVMENT 
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 VOLUU 4  PROBIT MODEL TOTAL VOLUME 

4  PROBIT  MODEL 
-1 
 Lab Conc. 

ppm 

2 
 EEC 
ppb 

3  Risk 
R  I  .., 

Risk Iluan• 
tification  ie 

3 
 Risk 

R  1 • 

2 
 EEC 
ppb 

3 
 Risk 

11 	I  . 	=, 

Risk (limn- 
tification  % 

3 
 Risk 

B  I 
2 
 EEC 
pph 

3 
 Risk 

R  I 	 , 

Risk Cian- 
tification  % 

3 
 Risk 

R  I 

2 
 EEC 
poi  

3  Risk 
R  i 

Risk Eluan- 
tification  % 

3  Risk 
R  i 

Aluminium as Al < 0..10ii 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E+ 00 0.00 0.00E + 00 
Arsenic as As < 0.005 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0 	+ 00 0.00 0.00E + 00 
Barium as Ba < 0.10 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0 	+ 00 0.00 0.00E + 00 
Cadmium as Cd .-- 11,910 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0 	+ 00 0.00 0.00E + 00 
Chromium 3+  as Cr 3+  6.0 ,-i ',; 46 0.00E + 00 1.5 0.00E + 00 20 0.00E + 00 33 0.00E + 00 
Chromium 6+  as Cr 5+  <  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 0.0r, 33 0.00E + 00 1.1 0.00E + 00 15 0.00E + 00 24 0.00E + 00 
Copper as Cu ----.. 0.d25 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 C 	+ 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E 	00 
Iron as Fe 0.679 679 C 	+ 00 23 0.00E + 00 301 0.00E + 00 487 0.00E + 00 
Lead as Pb < 0.050 0.00 C 	+ 00 0.00 0.00E+00 0.00 0.00E + 00 II I 0.00 I 0.00E + 00 
Manganese as Mn , 3:16 

< 5.0 1..12 
3160 5.40E+01 il 105 4.55E-09 1399 6.80E+00 2264 2.9  : E  +0  I 

Mercury as Hg 0.00 C 	+ 00 0.00 0.00E + 00 0.00 0.00E+ 00 0.00 0.00E + 00 
Nickel as Ni 0 0 14 l; 46 C 	+ 00 1.5 0.00E + 00 20 0.00E + 00 33 0.00E + 00 
Selenium as Se : 0.0 135 0.00 C 	+ 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Titanium as Ti . 230 1.25E-09 7.7 0.00E+00 102 4.44E-14 165 1.98E-11 
Vanadium as V _. 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Zinc as Zn 

Illiff 
Mr 
II= 

0.2Z.; 
585 

1223 
7.8 
78 
92 

364 
1063 

286 
585000 

c: 

2.86E-08 9.5 0.00E + 00 127 cc cc 	
; 	

=
 

1.20E-12 

,
 „
 

CX.; C
C

  
-
 	

CfC  

205 =
 	

=
 

5.18E-10 cc cc scr. 

Calcium as Ca 3.29E+00 19500 1.11E-14 258999 2.99E-02 419162 6.36E-01 
Chloride as CI 1223000 8.12E+00 

1.01E+01 
40767 3.00E-13 541462 1.40E-01 876342 2.03E+00 

Fluoride as f 7800 260 6.66E-13 3453 2.05E-01 5589 2.68E+00 

Magnesium as Mg 78000 
92000 

364000 

9.07E-04 
1.13E-07 

2.41E+00 
1.08E+01 

2600 0.00E + 00 34533 2.49E-07 55891 4.07E05 
Potassium as K 3067 0.00E + 00 40731 5.32E12 65923 2.20E-09 
Sodium as Na 12133 1.11E-14 161155 1.80E02 260324 4.31E-01 

Sulphate as SO 4  1063000 35433 8.88E-13 470625 2.35E-01 761693 2.96E+00 

Boron as B 690 0.00E + 00 23 0.00E + 00 305 0.00E + 00 494 0.00E + 00  
Nitrate as N 

, 1!S::.  I 
1.1 

TO:  '- 	 ' 

900 
, !i. , 	'-i 

0.00E + 00 30 0.00E + 00 398 0.00E + 00 645 0.00E + 00 
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Table 10 

Vanadium as V 
IOW 
VIIME 

Titanium as Ti 

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

Maki j.JERENT UMW. 
3 
 Risk 

R 
Risk Quan-
tification  % 

3 
 Risk 

R 

2 
 EEC 

PPLi 

79000 

585 
1235 

7.1 
79 

585000 
1235000 

7100 

Calcium as Ca 
Chloride as CI 

Fluoride as F 
Magnesium as Mg 

92 92000 Potassium as K 

Sulphate as SO 4  
Sodium as Na 366000 

1087000 
lr 	366 

1111M 	1087 
660 0.60 Boron as B 

1100 Nitrate as N 

SAMPLE NUMBER: 6S 

4  PROBIT MODEL 

0.00E+ 00 
0.00E+ 00 
0.00E+00 
0.00E + 00 
0.00E+00 
0.00E + 00 
0.00E + 00 
0.00E + 00 
0.00E + 00 
0.00E + 00 
0.00E + 00 
5.83E+01 
0.00E + 00 
0.00E -1- 00 
0.00E + 00 

1.25E-09 
0.00E+00 

1.45E-08 
3.29E+00 
8.41E+00 
7.19E+00 

1.01E-03 
1.13E-07 

2.48E+00 
1.17E+01 
0.00E + 00 

1.11E-14 

DILUTED WATER s 
2 
 EEC 

pph 

3 	 . 

Risk 
R  / 

Risk Quan- 
tification  % 

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

1.9 0.00E + 00 
0.00 0.00E+00 

1.0 0.00E+00 
0.00 0.00E+ 00 
0.00 0.00E+ 00 

24 0.00E+ 00 
0.00 0.00E+ 00 
111 8.85E-09 

0.00 0.00E + 00 
1.3 0.00E + 00 

0.00 0.00E+00 
7.7 0.00E+00 

0.00 0.00E+ 00 
9.0 0.00E +00 

19500 1.11E-14 
41167 3.44E-13 

237 2.00E-13 
2633 0.00E+ 00 
3067 0.00E + 00 

12200 1.11E-14 
36233 1.18E-12 

22 0.00E + 00 
37 0.00E+ 00 

Risk Quan-
tification  % 

TO: 	 , 

3 
 Risk 

Rue 

2 
 EEC 

ppb 

0.00 < 0.100 
< 0.005 0.00 

0.00 < 0.010 
0.058 58 

< 0.025 0.00 

713 0.713 
< 0.050 0.00 

3.34 3340 

TOTAL ANALYSIS 
1 Lab Conc. 

ppm 

< 0.10 0.00 

0.030 30 
< 0.025 0.00 
< 0.05 0.00 

<  0.002 0.00 
39 0.039 

< 0.005 0.00 
0.230 230 

< 0.03 0.00 
270 0.270 

n 3143 
34976 
40731 

5088 
56608 
65923 

1.13E-01 
2.87E-07 
5.32E-12 

1.73E+00 
4.62E-05 
2.20E-09 

102 4.44E-14 1.98E-11 EMI 165 
0.00 
120 

258999 
546775 

0.00E+ 00 
5.77E-13 
2.09E-02 
1.49E-01 

0.00 
193 

419182 
884940 

0.00E + 00 
2.45E-10 

7.179 +00 

i 62040 
481250 

292 
487 

1.389-02 

0.00E +00 
0.00E +00 

'192 

778891 
473 
788 

4.z!,59-01 
3.279+00 
0.00E + 00 
0.00E + 00 

COMPOUNDS 

INORGANICS 

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 

Zinc as Zn 

RISK TO ENVIRONMENT 

4  PROBIT MODEL TOTAL VOLUME 
4  PROBIT  MODEL 

0.00 
0.00 
0.00 
0.00 

26 
0.00 

13 
0.00 
0.00 
316 

0.00 
1479 
0.00 

22 
0.00 

0.00E+ 00 
0.00E + 00 
0.00E+ 00 
0.00E+00 
0.00E+00 
0.00E+ 00 
0.00E+ 00 
0.00E+ 00 
0.00E +00 
0.00E + 00 
0.00E + 00 
6.35E +00 
0.00E + 00 
0.00E+ 00 
0.00E+ 00 

0.00 
0.00 
0.00 
0.00 

42 
0.00 

21 
0.00 
0.00 
511 

0.00 
23"' 
0.00 

35 
0.00 

0.00E + 00 
0.00E + 00 
0.00E + 00 
0.00E +00 
0.00E +00 
0.00E+00 
0.00E+ 00 
0.00E +00 
0.00E + 00 
0.00E + 00 
0.00E + 00 
3.20E+01 
0.00E+00 
0.00E + 00 
0.00E +00 

2 
EEC 

PIA 

Risk Quan-
tification  % 

3
R 

Eh 
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DAM 10:  ENVIRONMENTAL RISK QUANTIFICATION •  DAM  WATER  • SAMPLE NO. 6  [INORGANIC MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 8b 

COMPOUNDS 

INORGANICS 

Micro's and Macro's 

Acc. 	 Y;;C:`. 79, ti°!'Milf":; 1:3,1 - 
Risk 	 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  PROBIT MODEL TOTAL VOLUME 

4 
 PROBIT MODEL 

- 	1 (MR&SA) 	Lab Conc. 

PO 	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  I 

2  EEC 
ppb 

3  Risk 
R  I 

Risk Quan• 
tification  % 

3  Risk 
R  I 

Aluminium as AI 10000 	< 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 430 	< 0.005 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Barium as Ba 7800 	< 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 31 	< 0.010 0.00 0.00E + 00 0.00 0.00E +00 0.00 0.00E + 00 0.00 0.00E +00 
Chromium 3 ' as Cr3+  --,  4700 	0.084 84 0.00E + 00 2.8 0.00E + 00 37 0.00E + 00 60 0.00E + 00 
Chromium6+  as Cr6+  20 	< 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 :'6900 	0.028 28 0.00E + 00 0.90 0.00E +00 12 0.00E +00 20 0.00E + 00 
Copper as Cu 100_ 	< 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 5.3 	< 0.05 0.00 0. 	+ 00 0.00 0.00E + 00 0.00 0 	+00 0.00 0.00E + 00 
Iron as Fe '-`  	0'0 	2.01 2010 1.73E-11 67 0.00E + 00 890 0.00E +00 1440 2.33E-13 
Lead as Pb -  1)0 	< 0.050 0.00 0 	+ 00 0.00 0.00E +00 0.00 0.00E + 00 0.00 0.00E + 00 
Manganese as Mn c , e 	3.26 3260 11 5 	01 R 109 7.12E-09 1443 11 7.63E+00 2336 3.12E+01 
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 0.038 38 0.00E + 00 1.3 0.00E +00 17 0.00E + 00 27 0.00E + 00 
Selenium as Se < 0.005 0.00 0, 	+ 00 0.00 0.00E + 00 0.00 0 	+00 0.00 0.00E +00 
Titanium as Ti 0.27 270 8.67E-09 9.0 0.00E + 00 120 3.33E-13 193 1.43E-10 
Vanadium as V e 	< 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 0.411 411 '  C

C
 	

=
 	

'  C
C

 CC
 

1.70E-06 

c
c
 cc 

13.7 0.00E + 00 182 : 	
C

C
  
a

: 	
t=

  C
C

  
:
  

1.18E-10 295 

a
c
 c
z
 cr 	

C
C

  

4.10E-08 
Calcium as Ca 90 	581 581000 3.19E+00 19367 1.11E-14 257228 2.85E-02 416316 6.12E-01 
Chloride as CI 41!  OA 	1235 1235000 8.41E +00 41167 3.44E-13 546775 1.49E-01 884940 2.12E1-00 
Fluoride as F 73 	7.8 . 7800 1.01E+01 260 6.66E-13 3453 2.05E-01 5589 2.68E+00 
Magnesium as Mg i411Q,; 	83 83000 1.55E-03 2767 0.00E +00 36747 4.99E-07 59474 7.47E05 
Potassium as K ' 	 92 92000 1.13E-07 3067 0.00E +00 40731 5.32E12 65923 2.20E-09 
Sodium as Na 370 370000 2.60E+00 12333 1.11E-14 163811 2.04E-02 265124 4.74E-01 
Sulphate as SO4 1063 1063000 1.08E+01 35433 8.88E-13 470625 2.35E-0i 76 i 693 2.966 . 00 
Boron as B 0.67 670 0.00E + 00 22 0.00E + 00 297 0.00E +00 480 0.00E + 00 
Nitrate as N 1.6 1600 9.22E-13 53 0.00E +00 708 0.00E +00 1146 1.11E14 

.:1S1:  I 	 TO:  EA i RIMNICA I 
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DAM 10:  ENVIRONMENTAL RISK QUANTIFICATION •  DAM WATER  • SAMPLE NO. 7S  [INORGANIC - MICRO'S & MACRO'S] 

[ISCOR VANDERBIJL - MASTER PLAN] 

SAMPLE NUMBER: 7S 

COMPOUNDS 

INORGANICS 

Micro's and Macro's 

. 

: 	°;er:.1F.:11 
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 :ff VOLLii 

4 PROWT MODEL TOTAL VOLUME 
4  PROBIT MODEL 

1 
 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 	i= 
Risk than• 
tification  % 

3 
 Risk 

R  I 	.7: 

2 
 EEC 
pph 

3 
 Risk 

R  / 	t; 
Risk Quan- 

tification % 

3 
 Risk 

R  I 
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 < 0.005 0.00 0.00E+ 00 0.00 0.00E + 00 0.00 0.00E+ 00 0.00 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 < 0.010 0.00 0.00E+ 00 0.00 0.00E+00 0.00 0.00E + 00 0.00 0.00E +00 
Chromium3.  as Cr 3+  0.053 53 0.00E + 00 1.8 0.00E +00 23 0.00E+ 00 38 0.00E +00 
Chromium 6+  as Cra * < 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 0.0?:, 26 0.00E+ 00 0.87 0.00E+00 12 0.00E + 00 19 0.00E + 00 
Copper as Cu --: 6 8*,, 	 . 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 0.00 0.00E + 00 0.00 0 	00 0.00 0.00E+ 00 
Iron as Fe 734 0 	+00 24 0.00E + 00 325 0 	00 526 0.00E+ 00 
Lead as Pb - 	.',;‘,‘ 0.00 0 	00 0.00 0.00E + 00 0.00 0 	00 0.00 0.00E+ 00 
Manganese as Mn IONA 3360 

0.00 
R 5 

0 	00 
R 112 

0.00 
9.85E-09 

0.00E+ 00 
1488 
0.00 

8 3 	+00 
0 	00 

2408 
0.00 

3.34E  .  01 
0.00E + 00 Mercury as Hg 

Nickel as Ni 38 0 	+ 00 1.3 0.00E + 00 17 0 27 0.00E+ 00 
Selenium as Se < 0.005 0.00 0 0.00 0.00E + 00 0.00 0 	00 0.00 0.00E+ 00 
Titanium as Ti 0.2iii 230 1.25E-09 7.7 0.00E + 00 102 4.44E-14 165 1.98E-11 
Vanadium as V '140 *if,/ 	< 0.03 0.00 0 	00 0.00 0.00E+ 00 0.00 0 	+ 00 0.00 0.00E+ 00 
Zinc as Zn '.700'" 	0.280 280 

=
 c
c
 cc 	

cc
 =

 

2.23E-08 .  c
c
 c
c
 c
c
 cc  =

  c
c
 cc 

9.3 0.00E+00 124 

=
 c
c
 cc  - 	

=
 
 

8.77E-13 

c
c
 c
c
 cc 	

=
  
Cr 

201 4.06E-10 

=
 17.c 

Calcium as Ca 

	

_50Q0Q 	581 

	

?5..00 00 	1211 
581000 

1211000 
3.19E+00 19367 1.11E-14 257228 2.85E-02 416316 6.12E-01 

Chloride as CI 
 

7.83E+00 40367 2.67E-13 536149 1.31E-01 837743 i1 1.83E+00 
Fluoride as F 9 . 	7.4 

. 	 , 
7400 8.37E+00 247 3.44E-13 3276 1.47E-01 5302 8i 2.11E+00 

Magnesium as Mg 

	

I  Oa; 	81 
' 0., 	_ 81000 1.26E-03 2700 0.00E+ 00 35861 3.80E-07 58041 5.89E-05 

Potassium as K 
 

400,4. 	91 91000 
369000 

9.94E•08 3033 0.00E + 00 40289 4.62E-12 65206 1.93E09 
Sodium as Na ,t :   9.19 	3.1 2.57E+00 12300 1.11E-14 163368 2.00E-02 264407 , 4.66E-01 
Sulphate as SO4 i./ 00 	1039 1039000 I.00E+01 34633 6.55E-13 459999 2.04E-01 744495 2.67E+00 
Boron as B 0.71 710 0.00E +00 24 0.00E+00 314 0.00E+ 00 509 0.00E + 00 
Nitrate as N 4400 2.25E-07 147 0.00E+00 1948 1.16E-11 . 3153 4.60E-09 

iiibi(  I 	TO: 	,v 	, 'i.2i , l'i i 



Draft for 
CONF  DE 
R.search 	for 

DAM 11J :  -ENVIRONMENTAL RISK QUANTIFICATION • 	WATER  • SAMPLE NO. 7  [[OflLi,e;4 

FISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 7 

COMPOUNDS 

INORGANICS 

Micro's and Macro's 

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

•- 	0 ,, 	, TOTAL ANALYSIS 
4 
 PROBIT MODEL DILUTED WATER 4  PROBIT MODEL . 	 1 4  PROBIT MODEL TOTAL VOLUME 4  PROBIT MODEL 

'.' 	',, 	 -- Lab Conc. 

ppm 

2  EEC 
ppb 

3  Risk 
R  I 	 . 

Risk Chian- 
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 
11  I 

2  EEI; 
ppb 

3  Risk 
11  I 

Risk Goan- 
tification  % 

3  Risk 
R  I 

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 - 	' <  0.005 0.00 ' 0.00E + 00 0.00 , 0.00E +00 0.00 . 0.00E + 00 0.00 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 < 0.010 0.00 0.00E + 00 0.00 0.00E +00 , 0.00 . 0.00E + 00 0.00 0.00E +00 
Chromium3+  as Cr 3÷  - 0.822 832 8.77E-13 28 0.00E + 00 368 0.00E + 00 596 1.11E-14 
Chromium5.  as Cr6+  ' < 9.025 0.00 0.00E + 00 0.00 0.00E+00 0.00 0.00E + 00 0.00 0.00E + 00 
Cobalt as Co 0.054 54 0.00E + 00 1.8 0.00E +00 24 0.00E + 00 39 0.00E + 00 
Copper as Cu < 0.025 0.00 0 	+ 00 0.00 0.00E+00 0.00 0 	+ 00 0.00 0.00E +00 
Cyanide as CN < 0.05 0.00 0.00E + 00 0.00 0.00E +00 0.00 .. 0 	+ 00 0.00 0.00E + 00 
Iron as Fe 34000 R 2 R 1133 1.11E-14 15053 2 2.37E-02 2 243G3 ii 5.33E-01 2 
Lead as Pb - 	i < 0.050 0.00 0 	+ 00 0.00 0.00E +00 . 0.00 0 	+ 00 .. 0.00 0.00E 
Manganese as Mn 4350 0 7 R 145 1.98E-07  ':', 1 3 317 1 5.30E+01 11 
Mercury as Hg 7:" 	' .: 0.052 0.00 0 	+ 00 ' 0.00 0.00E +00 . 0.00 0 	+ 00 . 0.00 , 0.00E 
Nickel as Ni , 

, 	- 	 .- u.i.,0:1 85 0 	+ 00 . 2.8 0.00E +00 . 38 0 	+ 00 61 . 0.00E + 00 
Selenium as Se 0.006 6.00 . 0 	+ 00 . 0.20 . 0.00E +00 2.7 0 	+ 00 4.3 0.00E + 00 
Titanium as Ti ,_. 	:::, 390 5.97E-07 13 0.00E +00 173 3.60E-11 279 1.28E-08 
Vanadium as V  Ale::-... = < 6 0.00 : 	

C
C

 C
C

 C
C

  
=
 	

C
C

 
 

0 	+ 00 

c
c
 c
c
 cc 	

cc 	
c
c
 cc 

0.00 0.00E +00 ... 0.00 

C
C

 =
 	

CX:  
.
 
'
 	

=
 
C

C
 

0 	+ 00 

C
Z:  C

C
  C

C
 	

t
i
 C

C
'  

0.00 

c
c
 cc 

0.00E +00 

CC' 	
-̂C

 C
:: 	

C
C

 C
C

 

Zinc as Zn so,  . 	 . 
31  ' 3080 5.43E+00 103 . 7.77E-14 . 1364 6.96E-02 2207 1.20E+08 

Calcium as Ca 581 581000 3.19E+00 19367 . 1.11E-14 ' 	 . 257228 2.85E-02 416316 6.12E-01 
Chloride as CI 

. 	 , 

"T 	 , 1223 1223000 8.12E+00 40767 3.00E-13 541462 1.40E-01 576342 2.030 -I- 00 
Fluoride as F _, 	- ,i  L8 7800 1.010+01 260 6.66E-13 . 3453 2.05E-01 5589 2.68E+00 
Magnesium as Mg .,,, 	k 	 , 83 83000 1.55E-03 2767 0.00E+00 36747 4.99E-07 59474 7.47E05 
Potassium as K 1,. 	1, c. ,..0 : 91 91000 9.94E-08 3033 ' 0.00E + 00 40289 4.62E-12 65206 1.93E-09 
Sodium as Na 

.. 	-- 	- - 

 '  ''041Ckif 
• 390 390000 3.29E+00 13000 . 1.11E-14 172666 2.99E-02 279455 6.36E-01 

Sulphate as SO 4  - ,•6 -; 	., ,t, 	- 1058 1058000 i.07E+01 35267 .. 8.33E-13 ... 468411 2.28E-01 758111 2.90E+00 
Boron as B 0.38 380 0.00E +00 13 0.000 +00 168 0.00E + 00 272 0.00E + 00 
Nitrate as N ' 3.9 3900 1 5.67E-08 .-,,, 30 0.00E +00 1727 ., 2.48E-12 ... 2795 ., 	 , 1.07E-09 

I 	 .,  TO:  '- itIV RUNNIE1‘11 R ..::: 	 , 	 :.....: 
:::.:,..:..,....,...::, . R .::. 	 ...... Ft 

Table 13 I 
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M 	10:  ENVIROMENTAL RISK QUANTIFICATION •  DAM WATER  • SAMPLE NO. 8S  [INORGANIC • MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

I Table 14 I 

SAMPLE NUMBER: 8S 

COMPOUNDS 

INORGANICS 

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 INATEI -, 4  PROBIT MODEL 

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  I 

2 
 EEC 
ppb 

3 
 Risk 

R  I 
Risk Quan-
tification  % 

3 
Risk 

R  I 

2 
EEC 

ppb 

3 
Risk 

H  i 
Risk Quan• 
tification  % 

3 
 Risk 

R  I 

2 
 EEC 
ppb 

3 
 Risk 

R  i 	 - 

Risk Quan - 
tification  % 

3  _ 
iiisk 

R  I 

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 < 0.005 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 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 < 0.010 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Chromium 3+  as Cr3+  0.055 55 0.00E + 00 1.8 0.00E + 00 24 0.00E + 00 39 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 0.04! 41 0.00E + 00 1.4 0.00E + 00 18 0.00E + 00 29 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 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Iron as Fe 0.660 660 C 	+ 00 22 0.00E + 00 292 . 0 	+ 00 473 0.00E + 00 
Lead as Pb < 0.050 0.00 

r
'
.
;
 

C 	+ 00 0.00 0.00E + 00 0.00 0 	+ 00 0.00 0.00E + 00 
Manganese as Mn 3.35 3350 5.',35E+01 : 112 9.85E-09 1483 8.43E+00 ' 2400 3 	+ U I El 

Mercury as Hg < 0.002 0.00 C 	+ 00 0.00 0.00E + 00 0.00 0 	+ 00 0.00 0.00E + 00 
Nickel as Ni 0.048 48 C 	+ 00 1.6 0.00E + 00 21 0 	+ 00 34 0.00E + 00 
Selenium as Se < 0.005 0.00 C 	+ 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Titanium as Ti 0.23 230 1.25E-09 7.7 0.00E + 00 102 4.44E-14 165 1.98E-11 
Vanadium as V < 0.03 0.00 C 	+ 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Zinc as Zn 0.289 289 

1 
 
'

.  c
c
 c
c
 c
c
 =

 	
=

 cc 

3.23E-08 

c
c
 cc 	

.  c
c
 cc 

9.6 0.00E + 00 128 ,;  C
C

  C
I:  C

Z
 	

- 	
CI:  C

C
  

1.33E-12 c
c
 cc

 c:c 	
cc 

207 5.84E-10 c
c
 cc

 cc 	
cc.
 cc 

Calcium as Ca 585 
1223 

7.6 
78 

585000 3.29E +00 19500 1.11E-14 258999 2.99E-02 412182 P. 6.36E-01 
Chloride as CI 1223000 8.12E+00 40767 3.00E-13 541462 1 40E-01 376342 . 2.03E+00 
Fluoride as F ‘ 7600 9.20E +00 253 4.66E-13 3365 1 75E-01 5448 2.39E+00 

Magnesium as Mg 78000 9.07E-04 2600 0.00E + 00 34533 2.49E-07 55891 4.07E-05 
Potassium as K 

- 	:- 
a 	V 	I 

92 
389 

1092 

92000 
389000 

1.13E-07 3067 0.00E + 00 40731 5.32E 12 65923 2.20E-09 
Sodium as Na 3.25E+00 12967 1.11E-14 172223 2.04E-02 278738 6.27E-01 

Sulphate as SO 1092000 1.19E+01 36400 1.26E12 483464 2.76E-0 782-,73 3.338 +00 

Boron as B 0.73 730 0.00E +00 24 0.00E +00 323 0.00E + 00 523 0.00E + 00 
Nitrate as N 

RISK  ► 
3.3 

TO:  `,.I.A' 
3800 

h ■ 	ilEi‘i I 

4.19E-08 127 0.00E + 00 1682 1.77E-12 2723 7.73E-10 



Draft  for thst. u7jori 
CONF" 	 - 

Research for FVS Table 15 
DAM 10:  ENVIRONMENTAL RISK QUANTIFICATION •  DAM WATER  • SAMPLE NO. 8  [INORGANIC • MICRO'S & MACRO'S] 

[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 8 

COMPOUNDS 

INORGANICS 

Micro's and Macro's 

5 ::-‘f 1 '1 5 1'v 9 21!r'''liE!'I 

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 :1E 4  PROBIT MODEL TOTAL VOLUME 

4  PROBIT MOOEL 

Lab Conc. 
ppm 

2  EEC 

ppb 
3  Risk 
R  I 	 , 

Risk Quan- 
tif 	% 

3  Risk 
R  I  4, 

2  EEC 
ppb 

3  Risk 
R  I 

Risk Lluan- 
tification  % 

3  Risk 
R  / 

2  EEC 
ppb 

3  Risk 
R  I  , 	 , 

Risk Quan- 
tification  % 

3  Risk 
R  / 	 , 	 . 

2  EEC 
ppb 

3  Risk 
Fi  I 

Risk Quail- 
tification  % 

3  Risk 
R  I 

Aluminium as Al :: 	!„). 	! 0 .._! 0.00 0 	+ 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Arsenic as As --. C.I.H11;', 0.00 0 	+ 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Barium as Ba < C.!. ! ii 0.00 0 	+ 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Cadmium as Cd 0.00 0 	+ 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Chromium3.  as Cr3+  1.,.!I_! 1960 3.63E-08 65 0.00E + 00 868 1.51E-12 1404 6.61E-10 
Chromium6+  as Cr5+  ' 0.00 0 	+ 00 0.00 0.00E+00 0.00 0 	+ 00 0.00 0.00E + 00 
Cobalt as Co 56 0 	+ 00 1.9 0.00E + 00 25 0 	+ 00 40 0.00E + 00 
Copper as Cu 0.00 0 	+ 00 0.00 0.00E + 00 0.00 0 	+ 00 0.00 0.00E + 00 
Cyanide as CN 

li  in 

... 3.b:i 

5 	•. 

1.01 
4.87 

,--- 0.002 

0.00 •  =
 

0 	+ 00 

CC  C
C

 a
: 

0.00 0.00E+00 0.00 0 	+ 00 0.00 0.00E + 00 
Iron as Fe 57000 1 1900 8.43E-12 25236 F1 6.48E-01 d i €; 6 tti 
Lead as Pb 1010 5 34 3.21E-09 2.7 0 . 4.3 0.00E + 00 
Manganese as Mn 4870 

0.00 
8 162 6.82E-07 2156 H 2 11 31190 a 6 	:-01 

Mercury as Hg 0 	+ 00 0.00 0.00E+ 00 0.00 0 	+ 00 0.00 0.00E + 00 
Nickel as Ni 0.02 i 91 0 	+ 00 3.0 0.00E + 00 40 0 	+ 00 65 0.00E + 00 
Selenium as Se < 0.006 0.00 c

c
 =

 cc
 =

 =
 	

=
 

0 	+ 00 cc 	
cc

 c
c
 a:
 c
c
 cc 	

c
c
 =

 

0.00 0.00E + 00 0.00 cc  
'
  c

c
 =

 =
 =

 	
c
c
 ca 

0 	+ 00 

--.  c
c
 c
c
 c
c
 =

 	
cc
 

0.00 0.00E + 00 

c
c
 cc

 c
a
 cc 	

=
 

Titanium as Ti 1700 2.18E-01 57 0.00E+ 00 753 4.52E-04 1218 2.31E-02 
Vanadium as V i 	 ' _ 	'." " 0.00 0 	+ 00 0.00 0.00E + 00 0.00 0 	+ 00 0.00 0.00E + 00 
Zinc as Zn c 

583 
18000 9.68E+01 600 8.13E-05 7969 6.00E+01 12898 8.84E+01 

Calcium as Ca I 583000 3.24E+00 19433 1.11E-14 258113 2.92E-02 417749 6.24E-01 
Chloride as Cl 4.10  ...0 1223 1223000 8.12E+00 40767 3.00E-13 541462 1.40E-01 876342 2.03E+00 
Fluoride as F 

‘ 

i 7.6 
80 

7600 9.20E+00 253 4.66E-13 3365 1.75E-01 5446 2.39E+00 
Magnesium as Mg , 80000 1.13E-03 2667 0.00E+00 35419 3.31E-07 57324 5.22E-05 
Potassium as K 9.-J 93000 1.27E-07 3100 0.00E + 00 41174 6.11E-12 66639 2.51E-09 
Sodium as Na , 	‘, 357 357000 2.21E+00 11900 0.00E+00 , 	158056 1.56E-02 255309 3.86E-01 
Sulphate as SO 4  ; 	11 1043 1043000 1.02E+01 34767 6.88E-13 461770 2.09E-01 747362 2.72E+00 
Boron as B 0.79 790 0.00E+ 00 26 0.00E+00 350 0.00E + 00 566 0.00E + 00 
Nitrate as N 0.9 900 0.00E + 00 30 . 	 . 0.00E+00 398 0.00E+00 645 0.00E + 00 

;-: 	 ' 	I 	 TO: 	!V Blirly 



Draft for (scusion 
Table 16 

Research taiti_d_limi IRONMENTAL RISK QUANTIFICATION •  DAM WATER  • SAMPLE NO. 9S  [INORGANIC  -  MICPO' 	o1;AE.).0°F1 

[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 9S 

COMPOUNDS 

INORGANICS 

Micro's and Macro's 

M.o. 
t,  Risk 
'',."Value 

RISK T(1 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 ,2REN1T VOL: , 4  PROBIT MODEL TOTAL VOLUME 
4  PROM MODEL 

1MR&SA) _ ': 	PPb 

Lab Conc. 

ppm 
< 0.100 

2  EEC 
ppb 

0.00 

3  Risk 
R  I 

Risk Quan- 
tification  % 

0.00E + 00 

3  Risk 
R  i 

2  EEC 
pph 

0.00 

3  Risk 
R  I 

Risk Quan- 
tification  % 

0.00E + 00 

3  Risk 
R  I  U 

2  EEC 
ppb 

0.00 

3  Risk 
R  I 	.: 

Risk Quan- 
tification  % 

0.00E + 00 

3  Risk 
R  I  , 	 . 

2  EEC 
ppb 

0.00 

3  Risk 
R  I  :': 

Risk Quan- 
tification  % 

0.00E + 00 

3  Risk 
R  I 

Aluminium as Al 	 :,  10000 
Arsenic as As 	430 	< 0.005 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Barium as Ba 	':.'  7800 	< 0.10 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 

t0 Cadmium as Cd 	,,, 	31 	< 0.010 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 0.00 0.00E + 00 
Chromium3+  as Cr 3+ 	f"  r  4700  ' 	0.072 72 0.00E + 00 2.4 0.00E + 00 32 0.00E + 00 52 0.00E + 00 
Chromium6+  as Cr 6+ 	t 	20 	< 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 	F',  6900 	0.028 28 0.00E + 00 0.93 0.00E + 00 12 0.00E + 00 20 0.00E + 00 
Copper as Cu 	100 	< 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 	,,  6.3 	, 	< 0.05 0.00 0.00E + 00 0.00 0.00E -F 00 0.00 0 	+ 00 0.00 0.00E + 00 
Iron as Fe 	-19000 	0.580 580 0 	+ 00 19.3 0.00E + 00 257 0 	+ 00 416 0.00E + 00 
Lead as Pb 	14"  100 	< 0.050 

- 
0.00 0 	+ 00 0.00 0.00E + 00 0.00 0 	+ 00 0.00 0.00E +00 

Manganese as Mn 	!-=-  300 	3.37 3370 0 5 fl 112 9.85E-09 1492 11 8 1, 2415 3.36E  +01 ° 
Mercury as Hg 	 < 0.002 0.00 0 	+ 00 0.00 0.00E + 00 0.00 0 	+ 00 0.00 0.00E + 00 
Nickel as Ni 	 0.045 45 0 	+ 00 1.5 0.00E + 00 20 0 	+ 00 32 0.00E + 00 
Selenium as Se 	 0.002 2.00 0 	+ 00 1107 0.00E + 00 3.1 0 	+ 00 5.0 0.00E + 00 
Titanium as Ti 	 0.21 210 4.08E-10 7.0 0.00E + 00 93 1.11E-14 150 5.85E12 
Vanadium as V 	 < 0.03 0.00 0 	+ 00 0.00 0.00E + 00 0.00 0 	+ 00 0.00 0.00E + 00 
Zinc as Zn 0.257 

1111" 	585 
D5W0o 	1235 
..t. 
4-1-  1500 	7.3 

; 	80 

257 
585000 

1235000 
7300 

80000 

;  cc 

8.07E-09 

C
C

  
C

C
 C

C
  C

C
 	

C
C

 C
C

 

8.6 0.00E+ 00 114 

c
c
 c
c
 cc 	

cc 

3.00E-13 

a
: C

C
  
"

. 

184 1.35E-10 
Calcium as Ca 
Chloride as CI 

Fluoride as F 
Magnesium as Mg 

3.29E+00 19500 1.11E-14 258999 2.99E-02 419132 - 6.36E-01 
8.41E+00 41167 3.44E-13 546775 1.49E-01 884940 2.12E+00 R 
7.97E+00 243 2.78E-13 3232 1.35E-01 5231 1.98E +00 11 

1.13E-03 2667 0.00E + 00 35419 3.31E-07 57324 5.22E-05 
Potassium as K 	 93 93000 1.27E-07 3100 0.00E + 00 41174 6.11E-12 66639 2.51E-09 
Sodium as Na 	 r 364000 2.41E +00 12133 1.11E-14 161155 1.80E-02 260824 1 31E-01 
Sulphate as SO 4 	 1159 1159000 1.43E +01 38633 2.70E-12 513127 3.92E-01 33042 4.29E  +00 
Boron as B 	 u...., i 810 0.00E + 00 27 0.00E+00 359 0.00E+ 00 580 0.00E+ 00 
Nitrate as N 1200 2.22E-14 40 0.00E+ 00 531 0.00E+00 860 . 0.00E + 00 

/ 	 TO:  '  o'V ':t0 ,211:1! 
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UNIVFTVEWIRONMENTAL  RISK QUANTIFICATION •  DAM WATER  • SAMPLE NO. 9 [INORGANIC - MICRO'S & MACRO'S] 

Table 17 

[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 9 

COMPOUNDS 
INORGANICS 

Micro's and Macro's 

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 VOLIJi. 4  PROBIT MODEL TOTAL VOLUME 4  PROBIT MODEL 

i 
Lab Conc. 

Ppm 

2  EEC 
ppb 

3 
 Risk 

R  I 
Risk Quan- 
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 
Ri 	Quail- 

tification % 

3 
 Risk 

R  I 

2 
 EEC 
ppb 

3 
 Risk 

R  1. 
Risk Ouan- 
tification  % 

3 
 Risk 

R  I 

Aluminium as AI •-=' 3.100 0.00 0.00E+00 0.00 0.00E+00 0.00 0 0.00 0.00E +00 
Arsenic as As < 0.005 0.00 0.00E+00 0.00 0.00E+00 0.00 0.00E+00 0.00 0.00E +00 
Barium as Ba < 0.1C 0.00 0.00E+00 0.00 0.00E +00 0.00 0.00E+00 0.00 0.00E+00 
Cadmium as Cd 0.00 0.00E+00 0.00 0.00E +00 0.00 0.00E+00 0.00 0.00E +00 
Chromium3+  as C1.3+  0.111z 72 0.00E+00 2.4 0.00E+00 32 0.00E+00 52 0.00E+00 
Chromium8+  as CrG+  < 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 0.0n 33 0.00E+00 1.1 0.00E+00 15 0.00E +00 24 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 50 11 4 R 1.70 1.58E-09 22 11 4 	+00 36 2 	-Al it 
Iron as Fe 0.732 732 0 	+ 00 24 0.00E+00 324 0 	+00 525 0.00E +00 
Lead as Pb 
Manganese as Mn 

< 0.050 
3.43 

0.00 
3430 fl 

0 
6 	+01 R 

0.00 
114 

0.00E +00 
1.25E-08 

0.00 
1519 1: 

0 	+00 
9 il 

0.00 0.00E+00 
3 	+01 2453 

Mercury as Hg < 0 002 0.00 0 	00 0.00 0.00E+00 0.00 0 0.00 0.00E+00 
Nickel as Ni 0.0e,L; 43 0 1.4 0.00E+00 19 0 	+00 31 0.00E+00 
Selenium as Se --.: 0.005 0.00 0.00E+00 0.00 0.00E +00 0.00 0 	+00 0.00 0.00E +00 
Titanium as Ti 0.23 230 1.25E-09 7.7 0.00E+00 102 4.44E-14 165 1.98E-11 
Vanadium as V < 0.03 0.00 0.00E+ 00 0.00 0.00E+00 0.00 0 0.00 0.00E+00 
Zinc as Zn k 0.307 307 

=
 c
c
 c
c
 =

 	
cc  

C
r  

6.51E-08 •  
c
c
 c
c
 c
c
 cc 	

c
c
 cc 

10.2 0.00E+00 136 

=
 c
c
 cc 	

=
 cc  

•
'; 

2.91E-12 

c
c
 cc

 cc 	
cc  

•
  

220 

ca 	
:  c

c
 cc: 

1.23E-09 

c
c
 c
c
 cc 	

•  c
c
 cc 

Calcium as Ca 
Chloride as CI 

li0.060 
, ' 1 90P 

581 
1211 

581000 
1211000 

3.19E+00 19367 1.11E-14 257228 2.85E-02 416316 6.12E-01 
7.83E +00 40367 2.67E-13 536149 1.31E-01 867743 1.93E+00 

Fluoride as F 
k.:" 

613 7.1 7100 7.19E+00 237 2.00E-13 3143 1.13E-01 5088 1.73E+00 
Magnesium as Mg .  	11)0 ;  83 83000 1.55E-03 2767 0.00E+00 36747 4.99E-07 59474 7.47E-05 
Potassium as K ' 	MI, y 1 91000 9.94E-08 3033 0.00E+00 40289 4.62E-12 65206 1.93E-09 
Sodium as Na 40 358 358000 2.24E+00 11933 0.00E+00 158498 1.59E-02 256525 3.92E-01 
Sulphate as SO4 

.. 

 / 	'1  1058 1058000 1.07E +01 35267 8.33E-13 468411 2.28E-01 758 H i 2.90E +00 
Boron as B  730 0.00E+00 24 0.00E+00 323 0.00E+ 00 523 0.00E+00 
Nitrate as N ., 1300 6.66E-14 43 0.00E+00 576 0.00E+ 00 932 0.00E+00 

1 V  I 	 TO:  z I o 	'T:i 	' 
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o N D N 	„. 

Research 4.; 

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

I 	Table 18 	I 

SAMPLE NUMBER: 1 

COMPOUNDS 

INORGANICS 
Micro's and Macro's 

6 	t 

7EPA RID/ 

EPA MEL/ 

RSA RfD/ 
WHO GV 

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

8Cone. in 

Dam water 

ppm 

9PDI  Dam 

water exposure 
mg/kg1day 

19Margin 
of Safety 

% 

11 Conu. ia 

River water 

(EEC) 

PIA 

12  PD1 river 

water exposure 
mg/kg/day 

10 
 Margin 

of Safety 

% 

13Cone.  in 

groundwater 

(EEC) 

ppb 

14PDI 

groundwater 

exposure 
mg/kg/day 

10margin 

of Safety 

% 
Aluminium as Al RSA RfD < 0.100 0.00 0.00 0.00 , 0.00 0.00 
Arsenic as As t t4 	 . EPA RfD < 0.005 0.00 0.00 0.00 _ 0.00 0.00 
Barium as Ba EPA RfD < 0.10 0.00 0.00 0.00 0.00 0.00 ''''''''..- 

Cadmium as Cd EPA RID < 0.010 0.00 0.00 0.00 0.00 0.00 
Chromium 3 ' as Cr3.  EPA RfD 0.042 0.0014 1.4 0.00005 19 0.0006 
Chromiumt•  as Cr6+  EPA RfD < 0.025 0.00 0.00 0.00 ,., 	0 	, 0.00 0.00 
Cobalt as Co RSA RID 0.052 0.0017 7 1.7 0.00006 -,W, 23 0.0008 
Copper as Cu EPA RfD < 0.025 0.00 0.00 0.00 J CO 0.00 0.00 
Cyanide as CN EPA RfD < 0.05 0.00 0.00 0.00 J 00 0.00 0.00 
Iron as Fe RSA RfD 0.737 0.0246 819 25 0.0008 27.6 326 0.011 __ 
Lead as Pb RSA RfD < 0.050 0.00 O3U 0.00 0.00 a  0C 0.00 0.00 
Manganese as Mn EPA RfD 3.45 0.115 250 115 0.0038 .:  1527 0.051 1 	i 	1 

Mercury as Hg EPA RfD < 0.002 0.00 -i 	.J.C.J 0.00 0.00 J 0 1') 0.00 0.00 
Nickel as Ni EPA RID 0.049 0.0016 , 	,  7 1.6 0.00005 U2J7 22 0.0007 - 

Selenium as Se EPA RfD < 0.005 0.00 1OU 0.00 0.00 , 0.00 0.00 _ 

Titanium as Ti RSA RfD 0.22 0.0073 244 7.3 0.0002 , 97 0.0032 /08 

Vanadium as V EPA RfD < 0.03 0.00 ; 	,,_ 	,'- 0.00 0.00 ; 0.00 0.00 
Zinc as Zn EPA RfD 0.309 0.0103 2 , 10.3 0.0003 ill III 

137 0.0046 
Calcium as Ca RSA RfD 581 19.4 387 19367 0.646 257228 8.57 171 
Chloride as CI RSA RfD 1235 41.2 496 41167 1.37 546775 18.2 220 
Fluoride as F EPA RID 8.4 0.28 467 280 0.009 3719 0.124 207 
Magnesium as Mg RSA RfD 80 2.67 116 2667 0.089 35419 1.18 ..... 	 , 

Potassium as K RSA RfD 94 3.13 4G.8 3133 0.104 41617 1.39 "_,-.; 

Sodium as Na RSA RID 366 12.2 370 12200 0.407 162040 5.40 164 
Sulphate as SO4 RSA RfD 1019 34.0 507 33967 1.13 451145 15.0 224 
Boron as B EPA RfD 0.95 0.0317 '-',5 2 31.7 0.0011 421 0.014 0 	'-- 

Nitrate as N EPA RfD 1.2 0.04 2 5 40 0.0013 531 0.018 
RISK  I 	 :HUMAN n war Dar 	te R River water Groundwater 



I 	Table 19 	I 
Resea,fi   

	  HUMAN RISK ASSESSMENT •  Dij.1, 	TF.F!  • SAMPLE NO. 23  [INORGANIC • MICRO'S & MACRO'S] 

Drc  it for  fth  cussion 
C.ONF 

[ISCOR VANDERBIJLPARK STEEL • MASTER PLAN] 

SAMPLE NUMBER: 21 

COMPOUNDS 
INORGANICS 

Micro's and Macro's 
.  RIO 
'  DI  I  GV 
gikgIday 

7EPA RfD/ 

EPA DWEL/ 

RSA RID/ 
WHO  GV 

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

8Conc. in 

Dam water 
ppm 

8PDI  Dam 

water exposure 
mg/kg/day 

1°Margin 

of  Safety 
% 

11
Conc. in 

River water 

(EEC) 
ppb 

12  PDI river 

water exposure 

mg/kgiday 

1°  Ma rgin 

of Safety 
(': 

13
Conc. in 

groundwater 

(EEC) 
ppb 

14PD! 

groundwater 
exposure 
mg/kg/day 

10Ma:  gni 

of Safeii 
°,,, 

Aluminium as Al 
-   0.005 

, 

RSA RfD <  0.100 0.00 0.00 0.00 0.00 0.00 
Arsenic as As 1 EPA RfD < 0.005 0.00 0.00 0.00 0.00 0.00 
Barium as Ba EPA RfD < 0.10 0.00 0.00 0.00 0.00 0.00 
Cadmium as Cd EPA RfD < 0.010 0.00 0.00 0.00 0.00 0.00 
Chromium3+  as Cr 3 ' R EPA RID 0.049 0.0016 1.6 0.00005 22 0.0007 
Chromium5+  as Cr6+  EPA RfD -  0.025 0.00 0.00 0.00 0.00 0.00 
Cobalt as Co RSA RfD 0.051 0.0017 1.7 0.00006 23 0.0008 
Copper as Cu EPA RfD -- '0.021; 0.00 0.00 0.00 0.00 0.00 
Cyanide as CN EPA RfD ---: 	.., 	05 0.00 0.00 0.00 0.00 0.00 
Iron as Fe RSA RfD -' 	 ' 	 ' 

< 0.050 
0.025 

0.00 
0.116 

0.00 

836 

252 
, j_ 

25 
0.00 
116 

0.00 

0.00084 
0.00 

0.0039 
0.00 

333 
0.00 
1541 
0.00 

0.011 
0.00 

0.051 
0.00 

370 

112c 
Lead as Pb 
Manganese as Mn 
Mercury as Hg 

RSA RfD 
EPA RfD 
EPA RfD 

.::-  1.48 
< 0.002 

Nickel as Ni EPA RfD 0.i.i:: 3 0.0015 7 1.5 0.00005 20 0.0007 
Selenium as Se EPA RfD < 0.005 0.00 0 U0 0.00 0.00 , 0.00 0.00 
Titanium as Ti RSA RfD ' 	 . 0.0067 222 6.7 0.0002 89 0.0030 
Vanadium as V EPA RfD < 0.03 0.00 0.30 0.00 0.00 0.00 0.00 
Zinc as Zn 
Calcium as Ca 

EPA RfD 

IL' 
 

i
n

 

. 	
. 	

. 

0.0105  
19.3 

i 	c.:: 
386 

10.5 
19300 

0.00035 
0.643 

139 
256342 

0.0046 
8.54 171 RSA RID 

Chloride as CI RSA RfD 41.2 496 41167 1.37 = 546775 18.2 220 
Fluoride as F EPA RfD 0.257 428 257 0.0086 3409 0.114 189 
Magnesium as Mg 
Potassium as K 
Sodium as Na 

-., 

RSA RfD 2.80  
3.13 

 12.1 

122 
410 ,., 
366 

2800 
3133 

12067 

0.093 
0.104 
0.402 

37190 
41617 

160269 

1.24 
1.39 
5.34 162 

RSA RfD 
RSA RfD 

Sulphate as SO4 
Boron as B 

RSA RID 34.9  
0.024 

521 34933 
24 

1.16 
0.0008 

463984 
319 

15.5 
0.011 

231 
EPA RfD 

Nitrate as N EPA RfD !.2 0.040 40 0.0013 531 0.018 
w  su"dwatei  delli . 	:,  I 	 :  HUMAN Dam water R Niver INJ Ler 
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  Table 20 	I 

 

. 	• SAMPLE NO. 2  [INORGANIC • MICRO'S & MACRO'S] 

  

[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 2 

COMPOUNDS 

INORGANICS 
Micro's and Macro's 

RfOi 
tkpttql1 

,, 	 , 

7EPA RID/ 

EPA DWEL/ 

RSA Rf IN 
WHO GV 

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

9Conc. in 

Dam water 
ppm 

9PDI Dam 

water exposure 
mg/kg/day 

10..ar 
m 	gin 

of Safety 
% 

11
Concjn 

River water 

(EEC) 
ppb 

12  PDI river 

water exposure 
mg/kg/day 

19  Margin 

of Safety 
% 

13
Conc. in 

groundwatm 

(EEC) 
ppb 

14PDI 

groundwater 

exposure 
mg/kg/day 

19Margin 

of Safet \ 
% 

Aluminium as Al RSA RfD < 0.100 0.00 0.00 0.00 J.00 0.00 0.00 
Arsenic as As EPA RID < 0.005 0.00 0.00 0.00 0.00 0.00 
Barium as Ba EPA RfD < 0.10 0.00 0.00 0.00 0.00 0.00 
Cadmium as Cd EPA RfD < 0.010 0.00 1100 0.00 0.00 0.00 
Chromium 3+  as Cr'''. EPA RfD 0.061 0.0020 2.0 0.00007 27 0.0009 
Chromium 6+  as Cr6+  EPA RID < 0.025 0.00 0.00 0.00 0.00 0.00 
Cobalt as Co RSA RfD 0.045 0.0015 1.5 0.00005 20 0.0007 
Copper as Cu EPA RfD < 0.025 0.00 0.00 0.00 0.00 0.00 
Cyanide as CN 
Iron as Fe 
Lead as Pb 
Manganese as Mn 
Mercury  as Hg 

NI1 

EPA RfD < 0.05 0.00 0.00 0.00 0.00 0.00 
RSA RfD 0.728 0.024 809 24 0.0008 322 0.011 358 
RSA RfD <  0.050 0.00 0.00 0.00 0.00 0.00 
EPA RfD 3.43 0.114 249 114 0.0038 1519 0.051 110 
EPA RfD < 0.002 0.00 0.00 0.00 0.00 0.00 

Nickel as Ni EPA RfD 0.046 0.0015 1.5 0.00005 20 0.0007 
Selenium as Se EPA RfD <  0.005 0.00 0.00 0.00 0.00 0.00 
Titanium as Ti RSA RfD 0.18 0.006 200 6.0 0.0002 80 0.003 
Vanadium as V EPA RfD < 0.03 0.00 0.00 0.00 - 0.00 0.00 
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 

EPA RfD 
RSA RfD 

0.316 0.011 
19.4 387 

11 
19367 

0.0004 
0.646 

140 
257228 

0.005 
8.57 : 71 581 

RSA RfD 1211 40.4 486 40367 1.35 _ 536149 17.9 215 
EPA RfD 7.5 0.25 417 250 0.0083 3320 0.11 184 
RSA RfD 
RSA RID 
RSA RfD 

83 2.77 
3.07 
12.2 

120 

370 

2767 
3067 

12200 

0.092 
0.102 
0.407 

36747 
40731 

162040 

1.22 
1.36 
5.40 164 

92 
366 

RSA RfD 
EPA RfD 

1039 34.6 
0.0153 

517 34633 
15 

1.15 

0.0005 
459999 

204 
15.3 

0.007 
229 

0.46 
Nitrate as N EPA RfD 1.1 0.0367 , 37 0.0012 487 0.016 

I 	 TO:  HUMAN Dam water Him wale: 



Draft for  discussion' 
CONFIDFNTIAL 

Research for  WSDAjA 10:  HUMAN RISK ASSESSMENT  •  DAV WATER  •  SAMPLE NO. 3S  [INORGANIC • MICRO'S & MACRO'S] 
[ISCOR VANDERBIJLPARK STEEL • MASTER PLAN] 

I 	Table 21 	I 

SAMPLE NUMBER: 3S 
RISK TO HUMAN 

RISK OF DAM WATER AS IS RISK OF DILUTED DAM WATER IN RIVER RISK OF DAM WATER FOR GROUNDWATER 
COMPOUNDS 7

EPA RID! 
ti

Gone. in 
13

Conc. io 
14

POI 

INORGANICS 11-1131 EPA DWEL/ 9Conc. in 9PDI Dam 10Margin River wator 12  PDI river I°  Margin groundwater groundwater 
wiviaigis 

Micro's and Macro's AD11 CV RSA RID/ Dam water water exposure of Safety (EEC) water exposure of Safety (EEC) exposure of Safety 

.„,ini 	Ltja  , WHO GV ppm mgikgiday % ppb mg/kgIday % ppb niglkgIday % 

Aluminium as Al RSA RfD < 0.100 0.00 0.00 0.00 0.00 0.0C 0.00 0.00 if" 

Arsenic as As EPA RID < 0.005 0.00 1100 0.00 0.00 0.00 0.00 0.00 
Barium as Ba EPA RfD < 0.10 0.00 0. 1.10 0.00 0.00 0.00 0.00 
Cadmium as Cd , EPA RfD < 0.010 0.00 0.00 0.00 0.00 0.00 0.00 
Chromium3 * as Cr'' EPA RfD 0.060 0.002 ..; 	;23 2.0 0.00007 L, 	- 27 0.0009 
Chromium6 ' as Cr 51' EPA RID < 0.025 0.00 0.00 0.00 0.00 0.00 0.00 
Cobalt as Co RSA RfD 0.046 0.0015 ;0.2 1.5 0.00005 20 0.0007 
Copper as Cu EPA RID < 0.025 0.00 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 0.00 

: 

Iron as Fe RSA RfD 0.674 0.022 749 23 0.0008 298 0.010 
Lead as Pb RSA RfD < 0.050 0.00 0 ri? 0.00 0.00 0.00 0.00 
Manganese as Mn EPA RfD 3.38 0.113 245 113 0.0038 1496 0.050 
Mercury as Hg EPA RfD --_ 0.002 0.00 0.00 0.00 0.00 0.00 
Nickel as Ni EPA RfD ,„:_,-::.: 0.0014 1.4 0.00005 19 0.001 
Selenium as Se EPA RfD <, I.; 005 0.00 0.00 0.00 0.00 0.00 
Titanium as Ti RSA RfD  0.21 0.0070 233 7.0 0.0002 93 0.0031 1031 
Vanadium as V , EPA RfD - - 0.03 0.00 0.a 0.00 0.00 0.00 0.00 
Zinc as Zn EPA RfD 0.304 0.010 , 10 0.0003 135 0.0045 
Calcium as Ca RSA RfD 583 19.4 389 19433 0.648 258113 8.60 '72 1  
Chloride as CI RSA RfD 1223 40.8 491 40767 1.36 541462 18.05 2  ,  7 
Fluoride as F EPA RfD 7.4 0.247 411 247 0.0082 3276 0.109 132 
Magnesium as Mg RSA RfD 81 2.7 117 2700 0.090 35861 1.20 
Potassium as K RSA RID 0c 3.13 OA 3133 0.104 41617 1.39 
Sodium as Na RSA RfD 373 12.4 377 12433 0.414 165139 5.50 157 
Sulphate as SO4 RSA RID 1072 35.7 533 35733 1.19 474609 15.8 935 
Boron as B EPA RID J.:;5 0.019 19 0.0006 257 0.0086 
Nitrate as N EPA RfD 0.037 37 0.0012 

, 

487 0.0162 
, 	E;: 	I TO:  HUMAN Dani  wa  ,..r 

. 	 , 

;;ivei 	1,43tcr iimndt.ratoi 



Draft for discussion 
CONFIDENTUAL 
Research for  !VS DJARA 10:  HUMAN RISK ASSESSMENT •  DAM 'ft.:WIEP,  • SAMPLE NO. 3.  [INORGANIC . MICRO'S &  MACREI'% 

[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

I 	Table 22 	I 

SAMPLE NUMBER: 3.,. 

COMPOUNDS 
7
EPA RIO/ 

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 

13Conc. in 14
PDI 

INORGANICS RUN EPA  Mal 8 Conc. in 9PDI Dam 
10Margin River water 12 PD1 river 10 

 Margin groundwater groundwater 10 1., 	... 

Micro's and Macro's ADI f GV. RSA  RfOl Dam water water exposure of  Safety (EEC) water exposure of  Safety (EEC) exposure ut 	:-.;.14, ly 
mgfkgfday WHO Gli % ppb mg/kgiday % ppb mg/kg/day % ppm mgArgIday 

Aluminium as Al 0.005 RSA RfD <  0.100 0.00 0.00 0.00 : 13 0.00 0.00 
Arsenic as As 0.0003 EPA RfD < 0.005 0.00 0.00 0.00 1J.J5 0.00 0.00 
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 <  0.010 0.00 0.00 0.00 0.00 0.00 
Chromium3+  as Cr3+  ,:.--  1,59,  .,... EPA RfD 0.063 0.0021 2.1 0.00007 28 0.0009 
Chromium 6+ as Cr 6+ EPA RfD < 0.025 0.00 0.00 0.00 0.00 0.00 
Cobalt as Co RSA RfD 0.046 0.0015 1.5 0.00005 20 0.0007 
Copper as Cu EPA RfD <  0.025 0.00 0.00 0.00 0.00 0.00 
Cyanide as CFI EPA RfD <  0.05 0.00 0.00 0.00 0.00 0.00 
Iron as Fe RSA RfD 0.65 0.022 724 22 0.00073 289 0.0096 321 
Lead as Pb RSA RfD <  0.050 0.00 0.00 0.00 0.00 0.00 
Manganese as Mn EPA RfD 3.43 0.114 249 114 0.0038 1519 0.051 110 
Mercury as Hg EPA RfD < 0.002 0.00 ‘j.0,2 0.00 0.00 0.00 0.00 
Nickel as Ni EPA RfD 0.041 0.0014 3.53 1.4 0.00005 18 0.0006 
Selenium as Se EPA RfD < 0.005 0.00 . 0.00 0.00 0.00 0.00 
Titanium as Ti RSA RfD 0.22 0.0073 244 7.3 0.0002 97 0.0032 108 
Vanadium as V EPA RfD < 0.03 0.00 J.a0 0.00 0.00 0.00 0.00 
Zinc as Zn EPA RfD 0.288 0.0096 '? 	 -> 10 0.0003 128 0.0043 
Calcium as Ca RSA RfD 583 19.4 389 19433 0.648 258113 8.60 172 
Chloride as CI RSA RfD 1235 41.2 496 41167 1.37 546775 18.2 220 
Fluoride as F EPA RfD 7.5 0.250 417 250 0.0083 3320 0.111 184 
Magnesium as Mg RSA RfD 81 2.7 117 2700 0.09 35861 1.20 
Potassium as K RSA RfD 93 3.1 :_;..;. 3100 0.103 41174 1.37 ._. 

Sodium as Na RSA RfD 367 12.2 371 12233 0.408 162483 5.42 164 
Sulphate as SO 4  RSA RfD 1048 34.9 521 34933 1.164 463984 15.5 231 
Boron as B EPA RfD 0.71 0.024 ",_, 	; 24 0.0008 314 0.010 
Nitrate as N EPA RfD 1.2 0.04 40 0.0013 531 0.018 

:118E1 	 :  HUMAN Dam water Hive, WO Lei" C,  oih:tP,  :a  te  i 



I 	Table 23 	I 
Dra. 	disctris on 

CON DE 
Researc' 	AM 1 0:  HUMAN RISK ASSESSMENT •  DAM WATER  • SAMPLE NO. 4S  ]!1‘IORDANIC - MICRO'S & MACRO'S] 

[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 4 

COMPOUNDS 

INORGANICS 
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 

f  
7
EPA RfDI 

EPA DWEL1 

RSA RID) 
WHO GV 

8 	
i Conc. i n 

Dam water 
ppm 

9 
PDI Dam 

water exposure 
mg/kg/day 

10 
Margin 

of Safety 
% 

11 
 Coni;. In 

River water 

(EEC) 
ppb 

12 
PDI river 

water exposure 
mglkglday 

10 
Margin 

of Safety 
oh 

13  ,., 	 . 

winc. Iii 

gi oundwater 

(EEC) 
ppo 

14 
 PDI 

groundwater 

exposure 
mg/kg/day 

10 
 Margin 

of Safety 
% 

Aluminium as Al RSA RfD < 0.100 0.00 0.00 0.00 0.00 0.00 0.00 
Arsenic as As EPA RfD < 0.005 0.00 U.tiri 0.00 0.00 0.00 0.00 
Barium as Ba EPA RfD < 0.10 0.00 0.00 0.00 0.00 0.00 0.00 
Cadmium as Cd EPA RfD < 0.010 0.00 - 00 0.00 0.00 0.00 0.00 
Chromium 3+  as Cr 3 ' EPA RfD 0.065 0.0022 2.2 0.00007 29 0.0010 
Chromium 6+ as Cr6. EPA RID < 0.025 0.00 0.00 0.00 0.00 0.00 
Cobalt as Co RSA RfD 0.041 0.0014 1.4 0.00005 18 0.0006 
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 0.66 0.022 738 22 0.00073 294 0.0098 , 
Lead as Pb 

Manganese as Mn 
Mercury as Hg 

RSA RfD 
EPA RfD 

EPA RfD 

< 0.050 0.00 
0.115 

0.00 
249 
0.00 

0.00 
115 

0.00 

0.00 
0.0038 

0.00 _ 

0.00 
1523 
0.00 

0.00 
0.051 

0.00 

I 	le 3.44 
< 0.002 

Nickel as Ni EPA RfD 0.040 0.0013 1.3 0.00004 18 0.0006 
Selenium as Se EPA RfD < 0.005 0.00 0.00 0.00 U.;16 0.00 0.00 
Titanium as Ti RSA RfD MI= 0.0063 211 6.3 0.0002 84 0.0028 
Vanadium as V EPA RfD < 0.03 0.00 ,-,- 0.00 0.00 100 0.00 0.00 
Zinc as Zn 
Calcium as Ca 

EPA RfD 
RSA RfD 

0.297 0.0099 
19.4 

, 
387 

9.9 
19367 

0.0003 
0.646 

131 
257228 

0.0044 
8.57 171 581 

Chloride as CI RSA RfD 1223 40.8 491 40767 1.36 ..-4 541462 18.05 217 
Fluoride as F EPA RfD 7.5 0.250 417 250 0.0083 3320 0.111 184 
Magnesium as Mg 
Potassium as K 

RSA RfD 
RSA RfD 

80 2.7 
3.1 

116 
4'5 :i 

2667 
3100 

0.089 
0.103 

..,.:1; -1 
„.. 

35419 
41174 

1.18 
1.37 _;.- 93 

Sodium as Na RSA RfD 363 12.1 367 12100 0.403 160712 5.36 162 
Sulphate 88 SO4 RSA RfD 1058 35.3 526 35267 1•18 468411 15.6 233 

Boron as B EPA RfD 0.75 0.025 28 25 0.0008 a 332 0.011 
Nitrate as N EPA RfD 1.1 0.037 2.3 37 0.0012 487 0.016 .., 

f. : TO:  HUMAN Dam water R River water Groundwater 



Draft for discuss;on 
CONFIDENTIAL 

Research f:.) r rv'S DOA 10:  HUMAN RISK ASSESSMENT •  DAM WATER  • SAMPLE NO. 4  [INORGANIC MICRO'S & MACRO'S] 

I 	Table 24 	I 
[ISCOR VANDERBIJLPARK STEEL • MASTER PLAN] 

SAMPLE NUMBER: 41.,, 

COMPOUNDS 
7
EPA RfD1 

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

1 1
Cone. in 

13
Conc. In 

14
PD1 

INORGANICS RfEn EPA DWELI 8Conc. in 9PD1 Dam 
10

Margin River water 
12 

PDI river 
10 

 Margin groundwater groundwater 
lomargin 

Micro's and Macro's ADI  I  GV RSA  M( Dam  water water exposure of  Safety (EEC) water exposure of Safety (EEC) exposure of Safety 
mglk day WHO CV ppm mgikulday % ppb mgffigiday % ppb mglkpMay % 

Aluminium as Al RSA RfD i.," 0.100 0.00 0.00 0.00 0.00 0.00 0.00 
Arsenic as As EPA RID < 0.005 0.00 '1.00 0.00 0.00 0.00 0.00 
Barium as Ba EPA RfD -  U. i 0 0.00 0 01 0.00 0.00 0.00 0.00 
Cadmium as Cd EPA RfD ',.`,.113 0.00 n 00 0.00 0.00 0.00 0.00 
Chromium3+  as Cr 3+  EPA RfD 1.1.1.1b8 0.0023 2.3 0.00008 = 30 0.0010 
Chromium 6+  as Cr5+  EPA RM :.- 0.00 0.00 0.00 0.00 0.00 
Cobalt as Co RSA RfD . i.03t1 0.0013 1.3 0.00004 17 0.0006 
Copper as Cu EPA RfD :: U.07:5 0.00 0.00 0.00 

= I 
0.00 0.00 

Cyanide as CN EPA RfD <1105 0.00 0.00 0.00 0.00 0.00 
Iron as Fe RSA RfD 0.671 0.022 746 22 0.00073 297 0.010 333 
Lead as Pb RSA RfD < 0.050 0.00 0.00 0.00 0.00 0.00 
Manganese as Mn EPA RfD 3.45 0.115 250 115 0.0038 , 1527 0.051 1 	i 	1 
Mercury as Hg EPA RfD < 0.002 0.00 0.00 0.00 0.00 0.00 
Nickel as Ni EPA RfD 0.046 0.0015 1.5 0.00005 20 0.0007 
Selenium as Se EPA RfD <  0.005 0.00 0.00 0.00 0.00 0.00 
Titanium as Ti RSA RfD 0.21 0.0070 233 7.0 0.0002 93 0.0031 10`3. 
Vanadium as V EPA RfD < 0.03 0.00 0.00 0.00 0.00 0.00 
Zinc as Zn EPA RID 0.290 0.0097 9.7 0.0003 128 0.004 
Calcium as Ca RSA RID 583 19.4 389 19433 0.648 258113 8.60 172 
Chloride as CI RSA RfD 1223 40.8 491 40767 1.36 541462 18.0 217 
Fluoride as F EPA RfD 7.1 0.237 394 237 0.0079 3143 0.105 176 
Magnesium as Mg RSA RfD 81 2.70 117 2700 0.09 << 35861 1.20 
Potassium as K RSA RfD 92 3.1 3067 0.102 40731 1.36 
Sodium as Na RSA RfD 374 12.5 378 12467 0.416 165582 5.52 107 
Sulphate as SO4  RSA RID 1053 35.1 524 35100 1.17 466197 15.5 232 
Boron as B EPA RfD 0.75 0.025 ._ 	.., 25 0.0008 332 0.0111 
Nitrate as N EPA RM 0.037 37 0.0012 487 0.0162 

ii, 	.:( TO:  HUMAN Dein water tlivm  t  rater Drou,kk,:atar 



Draft for discussion 
CONFiDENT 
Research 

I 	Table 25 	I 
M 10:  HUMAN  RISK ASSESSMENT  •  "It 	• SAMPLE NO.  5S  [INORGANIC - MICRO'S & MACRO'S] 

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

COMPOUNDS 

INORGANICS 
Micro's and Macro's 

MI 
AM I GU 

mglkgfday 

7 EPA RfDi 

EPA MEL/ 

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 

8Conc. in 

Dam water 
ppm 

8PDI Dam 

water exposure 
mg1kgIday 

10..ar m 	gin 

of Safety 
% 

-11 
 Cone. in 

River water 

(EEC) 
ppb 

12  PDI river 

water exposure 
mglkg/day 

10  Margin 

of Safety 
% 

13 
Cone. in 

groundwate: 

(EEC) 

Nth 

14PO■ 

groundwater 

exposure 
mil/kg/day 

wmargin 

of Safety 
% 

Aluminium as AI 0.005 RSA RfD < 0.100 0.00 0.00 0.00 0.00 0.00 
Arsenic as As 0.0003 EPA RfD < 0.005 0.00 0.00 0.00 0.00 0.00 
Barium as Ba 0 07 EPA RfD < 0.10 0.00 1100 0.00 0.00 0.00 
Cadmium as Cd EPA RID < 0.010 0.00 0.00 0.00 0.00 0.00 
Chromium 3 ' as Cr 3+  EPA RID 0.038 0.0013 1.3 0.00004 17 0.0006 
Chromium 5+  as Cr5+  EPA RfD < 0.025 0.00 0.00 0.00 0.00 0.00 
Cobalt as Co RSA RfD 0.038 0.0013 1.3 0.00004 17 0.0006 
Copper as Cu EPA RfD < 0.025 0.00 0.00 0.00 0.00 0.00 
Cyanide as CN 
Iron as Fe 
Lead as Pb 
Manganese as Mn 
Mercury as Hg 

1111  

EPA RfD < 0.05 0.00 0.00 0.00 0.00 0.00 
RSA RfD 0.920 0.0307 1022 31 0.0010 407 0.0136 452 
RSA RfD <  0  056 0.00 0.00 0.00 0.00 0.00 
EPA RfD 3.22 0.107 233 107 0.0036 1426 0.0475 103 
EPA RfD < 0 002 0.00 0.00 0.00 0.00 0.00 

Nickel as Ni EPA RfD :1044 0.0015 1.5 0.00005 19 0.0006 
Selenium as Se EPA RfD < 0.0:1F 0.00 0.00 0.00 0.00 0.00 
Titanium as Ti RSA RfD 0.22 0.0073 244 7.3 0.0002 97 0.0032 108 
Vanadium as V EPA RfD < 5.03 0.00 , 0.00 0.00 0.00 0.00 
Zinc as Zn EPA RID 0.341 0.011 11.4 0.00038 151 0.005 
Calcium as Ca RSA RfD 581 19.4 387 19367 0.646 257228 8.57 171 
Chloride as CI RSA RfD 1223 40.8 491 40767 1.36 541462 18.0 217 
Fluoride as F EPA RfD 7.6 0.25 422 253 0.0084 3365 0.112 187 
Magnesium as Mg RSA RfD 83 2.8 120 2767 0.092 , 36747 1.22 
Potassium as K RSA RfD 93 3.1 , .3 3100 0.103 41174 1.37 
Sodium as Na RSA RID 359 12.0 363 11967 0.399 158941 5.30 161 
Sulphate as SO4 RSA RID 1048' 34.9 521 34933 1.16 463984 15.5 231 
Boron as B EPA RfD 0.80 0.0267 - ,ci 5 27 0.0009 354 0.012 
Nitrate as N EPA RfD 1.2 0.0400 2 	.--: 40 0.0013 531 0.018 

;,:  HUMAN Dam water R Hive( water Groundwater 



•

ratt for 4 -  Cussi n 

Reseach for 
Table 26 

DAM 10:  HUMAN RISK ASSESSMENT •  DAM WATER  • SAMPLE NO. 5  [INORGANIC  .  MICRO'S  & MACRO'S; 
[ISCOR VANDERBIJLPARK STEEL - MASTER PLAN] 

SAMPLE NUMBER: 5/, 

COMPOUNDS 

'  1 
7

EPA RID/ 

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 Cont,.  in 

14PDI 

INORGANICS 6 	Y 
EPA MEL/ 

8Conc.  in 
9PDI  Dam 

10Margin River water 
12 

P01 river 
10 

 Margin groundwater groundwater 
10Margin 

Micro's and Macro's ' 1  RSA RID/ Dam water water exposure of Safety (EEC) water exposure of Safety (EEC) exposure nf Safety 
WHO GV ppm mg/kg/day % ppb mg/kg/day % PO mg/kg/day 1, 

Aluminium as Al RSA RfD < 0.100 0.00 0.00 0.00 0.00 0.00 
Arsenic as As EPA RfD < 0.005 0.00 0.00 0.00 0.00 0.00 
Barium as Ba EPA RfD < 0.10 0.00 0.00 0.00 0.00 0.00 
Cadmium as Cd EPA RfD < 0.010 0.00 0.00 0.00 0.00 0.00 
Chromium 3+ as Cr :1-, EPA RID 0.046 0.0015 1.5 0.00005 20 0.0007 
Chromium6+ as Cr6+ EPA RfD < 0.025 0.00 0.03 0.00 0.00 ,J,. 0 , 0.00 0.00 
Cobalt as Co RSA RfD 0.033 0.0011 '3..7E 1.1 0.00004 15 0.0005 
Copper as Cu EPA RfD < 0.025 0.00 U.00 0.00 0.00 0.00 0.00 
Cyanide as CN EPA RfD < 0.05 0.00 3.00 0.00 0.00 0.00 0.00 
Iron as Fe RSA RfD 0.679 0.023 754 23 0.0008 2:'-'; 6 301 0.010 -.i:i4 

Lead as Pb RSA RID < 0.050 0.00 il.u0 0.00 0.00 0.00 0.00 
Manganese as Mn EPA RfD 3.16 0.105 229 105 0.0035 1399 0.047 101 
Mercury as Hg EPA RfD < 0.002 0.00 0.00 0.00 0.00 0.00 
Nickel as Ni EPA RfD 0.046 0.0015 1.5 0.00005 20 0.0007 
Selenium as Se EPA RfD < 0.005 0.00 11, i? 0.00 0.00 0.00 0.00 
Titanium as Ti RSA RfD 0.23 0.0077 256 7.7 0.0003 102 0.0034 : 	'. , 
Vanadium as V EPA RfD < 0.03 0.00 0.0 _, 0.00 0.00 0.00 0.00 
Zinc as Zn EPA RfD 0.286 0.0095 'L ". 	.:. 9.5 0.0003 127 0.0042 
Calcium as Ca RSA RfD 585 19.5 390 19500 0.650 258999 8.63 173 
Chloride as CI RSA RfD 1223 40.8 491 40767 1.36 , 541462 18.0 217 
Fluoride as F EPA RfD 7.8 0.260 433 260 0.009 3453 0.115 102 
Magnesium as Mg RSA RfD 78 2.6 113 2600 0.087 . 34533 1.15 
Potassium as K RSA RfD 92 3.1 3067 0.102 1.53 40731 1.36 
Sodium as Na RSA RfD 36 12.1 368 12133 0.404 161155 5.37 163 
Sulphate as SO4 RSA RfD 106 35.4 529 35433 1.18 470625 15.7 234 
Boron as B EPA RfD 0.59 0.023 23 0.0008 305 0.010 
Nitrate as N EPA RfD 0.90 0.03 30 0.0010 398 0.013 , , . ,:i:,„ 

,,  J 	 :  HUMAN Dam water R Fliyor water Groundwater R 



Draft for discussion 
Table 27 

Resear 	for  \"S i!BA i 0:  HUMAN RISK ASSESSMENT •  DAM  WATER  • SAMPLE NO. OS  [INORGANIC • MICRO'S & MACRO'S] 

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

COMPOUNDS 

INORGANICS 
Micro's and Macro's 

CD
 

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

7 EPA RID/ 

EPA DWEL/ 	
8Conc. in 	

9PDI Dam 

RSA RfD/ 	Dam water water exposure 
WHO GV 	ppm 	niglkgIday 

10Margin 
of Safety 

% 

11  , 
60:IC. ,i ■ 

River water 

(EEC ► 
ppb 

12 
 PDI river 

water exposure 
mgfkg/day 

10 
 Margin 

of Safety 
')., 

13
L 

,
ulu., I.t 

groundwater 

(EEC) 

11 Ph 

14
PDi 

groundwater 

exposure 
mg/kg/day 

10Margin 
of Safety 

% 
Aluminium as Al RSA RID 	< 0.100 	0.00 0.00 0.00 i.G.,, 0.00 0.00 
Arsenic as As EPA RfD 	< 0.005 	0.00 0.00 0.00 0.00 0.00 
Barium as Ba EPA RfD 	< 0.10 	0.00 0.00 0.00 0.00 0.00 
Cadmium as Cd EPA RfD 	< 0.010 	0.00 0.00 0.00 0.00 0.00 
Chromium3+  as Cr3+  EPA RfD 	0.058 	0.0019 1.9 0.00006 26 0.0009 
Chromium6+ as Cr 6+ EPA RfD 	< 0.025 	0.00 0.00 0.00 0.00 0.00 
Cobalt as Co RSA RfD 	0.030 	0.0010 1.0 0.00003 13 0.0004 
Copper as Cu EPA RfD 	< 0.025 	0.00 0.00 0.00 0.00 0.00 
Cyanide as CN 
Iron as Fe 
Lead as Ph 
Manganese as Mn 
Mercury as Hg 

EPA RfD 	< 0.05 	0.00 _ 	;,.; 
792 

C;.00 

242 
-:.00 

0.00 
24 

0.00 
111 

0.00 

0.00 
0.0008 

0.00 
0.0037 

0.00 
v 

, 	i.:'L1 

0.00 
316 

0.00 
1479 
0.00 

0.00 
0.011 

0.00 
0.049

0.00 

35■ 

- ■ .--/ 
:,, 

RSA RfD 	0.713 	0.024 
RSA RfD 	< 0.050 	0.00 
EPA RfD 	3.34 	0.111 
EPA RfD 	< 0.002 	0.00 

Nickel as Ni EPA RfD 	0.039 	0.0013 1.3 0.00004 22 0.0007 
Selenium as Se 
Titanium as Ti 

EPA RfD 	< 0.005 	0.00 
RSA RfD 	0.23 	0.0077 

156 0.00 0.00 0.00 0.00 
256 7.7 0.0003 102 0.0034 113 

Vanadium as V EPA RfD 	< 0.03 	0.00 0.00 0.00 0.00 0.00 
Zinc as Zn EPA RID 	0.270 	0.0090 3.:j 9.0 0.0003 

IIIII 

120 0.0040 
Calcium as Ca RSA RfD 	585 	19.5 390 19500 0.650 258999 8.63 i  /  :, 
Chloride as CI 
Fluoride as F 
Magnesium as Mg 

RSA RfD 	1235 	41.2 
EPA RfD 	7.1 	0.237 
RSA RfD 	79 	2.6 

496 
394 
114 

41167 
237 

2633 

1.37 
0.0079 

0.088 

546775 18.2 220 
3143 0.105 175 

34976 1.17  
Potassium as K RSA RfD 	92 	3.1 -  ::. -.. 3067 0.102 40731 1.36 
Sodium as Na RSA RID 	366 	12.2 370 12200 0.407 162040 5.40 164 
Sulphate as SO4 RSA RID 	1087 	36.2 541 36233 1.21 481250 16.0 239 
Boron as B EPA RfD 	0.66 	0.022 22 0.0007 292 0.0097 , 	■ 	. 
Nitrate as N EPA RID 	1.1 	0.037 

. 	21S.'.  TO:  HUMAN Darn water 

37 0.0012 
River water 

487 0.0162 
Groundwater 

:  .0 

RISK I 	...,;... R 
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Table 28 

  

DAM 10:  HUMAN RISK ASSESSMENT •  DAN,t.- 13  • SAMPLE NO. 6  [INORGANIC • MICRO'S & MACRO'S] 
EISCOR VANDERBIJLPARK STEEL • MASTER PLAN] 

SAMPLE NUMBER: 6 

COMPOUNDS 

INORGANICS 
Micro's and Macro's 

- 

 1 • 
i 

7 0/1 M I 

EPA DWELl 
RSA RID/ 
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 

8
PDI Darn 

water exposure 
mg/kg/day 

10
Margin 

of Safety 
% 

11  , 
COM i,, 

River watei 

(EEC) 

ppb 

12 
PDI river 

water exposure 
mg/kg/day 

10 
 Margin 

of Safety 

% 

13
COnc. in 

groundwater 

(EEC ► 
PIA 

14
P01 

groundwater 

exposure 
mg/kg/day 

10
Margin 

bf Safety 

% 
Aluminium as Al RSA RfD < 0.100 0.00 0u 0.00 0.00 0.00 0.00 
Arsenic as As EPA RfD < 0.005 0.00 0.00 0.00 0.00 0.00 
Barium as Ba EPA RfD < 0.10 0.00 0.00 0.00 0.00 0.00 
Cadmium as Cd - EPA RfD < 0.010 0.00 0.00 0.00 0.00 0.00 
Chromium 	as Cr' EPA RfD 0.084 0.0028 2.8 0.00009 37 0.0012 
Chromium 6+  as Cr fi  EPA RfD < 0.0 9 5 0.00 0.00 0.00 0.00 0.00 
Cobalt as Co RSA RfD 0.028 0.0009 0.9 0.00003 . 12 0.0004 
Copper as Cu EPA RfD < 0.025 0.00 a 0.00 0.00 0.00 0.00 
Cyanide as CN 
Iron as Fe 
Lead as Pb 
Manganese as Mn 
Mercury as Hg 

EPA RfD 
RSA RfD 
RSA RfD 
EPA RfD 
EPA RfD 

< 0.05 0.00 
0.067 

0.00 
0.109 

0.00 

--. 
2233 

236 
1 

0.00 
67 

0.00 
109 

0.00 

0.00 
0.0022 

0.00 
0.0036 

0.00 

0.00 
890 

0.00 
1443 
0.00 

0.00 
0.030 

0.00 
0.048 

0.00 

c,-,-  

1U5 
. 

2.01 
< 0.050 

3.26 
< 0.00' 

Nickel as Ni EPA RfD 0.01, 0.00127 1.3 0.00004 17 0.0006 '.' 
Selenium as Se 
Titanium as Ti 
Vanadium as V 

EPA RfD 
RSA RfD 
EPA RfD 

< 0.005 0.00 
0.0090 

0.00 
300 

. 

0.00 
9 0  

0.00 

0.00 
0.0003 

0.00 

0.00 
120 

0.00 

0.00 
0.0040 

0.00 
133 0.27 

< 0.03 

Zinc as Zn 
Calcium as Ca 

EPA RID 
RSA RfD 

0.411 0.0137 
19.4 387 

13.7 
19367 

0.0005 
0.646 

I
'
 	

3 	
■_C7  

182  
257228 

0.0061 
8.57 171 581 

Chloride as Cl RSA RfD 1235 41.2 496 41167 1.37 546775 18.2 220 
Fluoride as F EPA RfD 7.8 0.260 433 260 0.0087 3453 0.115 192 
Magnesium as Mg 
Potassium as K 

RSA RfD 
RSA RfD 

83 2.77 
3.1 

120 
_ 

2767 
3067 

0.092 
0.102 

36747  
40731 

1.22 
1.36 92 

Sodium as Na RSA RfD 370 12.3 374 12333 0.411 163811 5.46 165 
Sulphate  as SO4  
Boron as B 

RSA RfD 
EPA RfD 

1063 
0.67 

35.4 
0.022 

529 35433 
22 

1.18 
0.0007 

470625 15.7 234 
297 0.010 

Nitrate as N EPA RfD 

 . 

1 .6 

TO:  HUMAN 
0.053 

Darn water 

,_ 53 0.0018 
River Nater 

708 0.024 
Groundwater RM. R R 


