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Centre for Advanced Analytical Chemistry

CSIRQ Energy Technology
Lucas Heights Science and Technology Centre
. New lilawarra Road, Lucas Heights NSW
Privata Mail Bag 7, Bangor NSW 2234, Australia
Telephone: (02) 89710 6830 Fax: (02) 9710 6837

v

“24™ May 2001. Revised Results — please discard the earlier results

. 7 = METHYLMERCURY IN SEDIMENTS

The results of your methylmercury analyses on your samples ‘as received’ are shown
_ }?glow; Methylmercury was separated from the solid matrix using steam distillation. The
'se;-aara-t-ed mezbyhnercu.ry was deterrﬁined by aélueoﬁs phase ethylation using sodium
tetraethylborate, trapping and thermal desorption and detection by atomic fluorescence

Recovery of 0.6 ng spike of Hg
added as methyl mercury chloride
standard to sample DFNE-05A %

spectrometry.
Sample Number Methylmercury, ug/ke
MD-50A 0.5
MD-05A 1.4
DFE-05A 126
CM-03A 1.1
DFNE-05A 0.8
CML-A 1.9
Blank (based on 0.1 g sample) 0.1
125%

results.

Rt -

Rob Jung
Experimental Scientist.

Components of the sample matrix in scveral instances affected recovery of

methylmercury and this necessitated additional work to overcome, which delayed the




Centre for Advanced Analytical Chemistry

CSIRO Energy Technology

Lucas Heights Sclence and Technology Centre
New llawarra Road, Lucas Heights NSW

Private Mail Bag 7, Bangor NSW 2234, Australia
Telephone: (02) 9710 6830 Fax: (02) 9710 6837

4% May 2001.

Chi Tran

MGT Environmental Consulting Pty Ltd
PO Box 276

Oakleigh

Vic 3166

Dear Chi

Please note that the previous results reported the earlier in the week were wrong. I made a
- slip in my calculation of units, which I did not pick up even after checking. The slip was !
in transposing my calculations in one column of my spreadsheet in pe/g to ng/kg, instead ‘;
*of to ng/kg. The values in the old Table should have been in pg/kg rather than mg/kg as k.

reported. The results have been corrected and we now send the correct values.
I very much apologise for the error,

Yours sincerely, ) -

Rob Jung
Experimental Scientist.
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TR 01/370, Page 2 0of3

Error! Unknown switch argument.

1.  Results
Mnst.code AMA-nr. total Hg organic Hg
mg/kg mg/kg
Bl 32001077-001 204
L-1 32001077-002 60 0.11
B-2 32001077-003 13
L-2 32001077-004 63 <0.10
B-3 32001077-005 4,1
L-3 32001077-006 87 <0.10
B-4 . 32001077-007 2.6 N
L-4 32001077-008 18.3 <0.10
B-5 32001077-009 1.24
L-5 32001077-010 15.4 <0.10
DSIBB 32001077-011 <2
DSILB 32001077-012 T <0.03
DS1SB 32001077-013 <1 <0.003
DS2BB 32001077-014 <2
DS2LB 32001077-015 10.4 <0.03
DS2SB 32001077-016 5.7 0.004
DS3BB 32001077-017 3.1
DS3LB 32001077-018 34.4 0.094
DS3SB 32001077-019 51 0.008
KKBB 32001077-022 <2
KDUBB .~ 32001077-023 <2
KUTBB 32001077-024 <2
KUMBB 32001077-025 <2
KUBBB 32001077-026 <2
PDRBB 32001077-027 <2
KKLB 32001077-028 T <.
KDULB 32001077-029 <2
KUTLB 32001077-030 <2
KULMB 32001077-031 <2
KUBLB 32001077-032 - <2
PDRLB 32001077-033 <2
KKSB 32001077-034 <l
KDUSB 32001077-035 <
KUTSB 32001077-036 <1
KUMSB 32001077-037 < |
KUBSB 32001077-038 <|
PDRSB 32001077-039 <1
Mnst.code AMA-nr. total Hg
mg/l
DWB 32001077-020 <0.002
DS2WB 32001077-021 045
KUBWB 32001077-040 <0.004
KDUSWB 32001077-041 <0.004

KKWB 32001077-042 0.003




| TR01/370, Page 3 of 3

r
. Error! Unknown switch argument.

2.  Methods

~ Total mercury is determined with CV-AAS according to the European Standard NEN-EN 1483.

Organic mercury in the samples is extracted with dl-emylether After extraction the di-ethylether is evaporated. In
the residue the organic mercury is destructed with sulphuric acid/nitric acid.

1 the destruction solution mercury is determined with CV-AAS.

3.  Quality assurance

Addition of an organic mercury standard to the samples gives a recovery of 94 %.

The test is carried out under a quality system that complies with ISO-9001 (certificate no. CERT—DOGS{)-Q?-AQ-
ROT-RvA).




-- | - AGAL

REPORT OF ANALYSIS

.[ ] 7 % Page: 1 of 1
£y % Report No, RN278791
Rt Cli : URS AUSTRALIA PTY LTD . Job No. : URS04/020311 ::
‘ | LEVEL 3 Quote No. : QT-00074 i
116 MILLER ST Order No. 5 i
NORTH SYDNEY NSW 2060 Date Sampled : 5-MAR-2002 I
Date Received : 11-MAR-2002
: DR DAMIKA WICKREMESINGHE Sampled By : CLIENT
Projact Name @ ;
_.our Client Services Manager : DR HONWAY LOUIE Phone : (02) 94490162
[Lab Reg No. Sample Ref Sample Description
02/01939 B1 SMALL FISH PIECE PROJECT 49032-002
Q02/01940 Al BIG FISH BODY PIECE NO 1 PROJECT 49032-002
INQC2/01941 A2 : BIG FISH BODY PIECE NO 2 PROJECT 49032-002
I 1002/01942 A3 BIG FISH TAIL PIECE PROJECT 49032-002
Lab Rog No. NQ02/01939 [NQ0O2/01940 [NQO2/01941 |NQO2/01942
ple Refarence _ B1 Al A2 A3
Units Method
g Elements ' ;
[mg/xg [0.04 Jo.04 [0.04 [0.04 [NT2 46

Signed:

S

ace Elements - NSW

Dr. Han
P

Date: 21-MAR-2

TE Ref. Fm 119-02.2

This Laboratory is accredited by the National Association of Testing Authorities, Australia.
[Accreditation No 198).

% The tests reported herein have been performed in accordance with its terms of accreditation.

ample/s analysed as received.
Report shall not be reproduced except in full.




rr"\

AGAL

QUALITY ASSURANCE REPORT Pagelofl |
Client: URS AUSTRALIA )
AGAL Job No: URS04/020311 Sample Matrix: Fish
Report No:  URS04-020311-T1
Analyte Method | LOR | Blank Duplicates Recoveries
1 [ 2 RPD | Blkspk| Matrixspk
NQC02/001941 ] NQC02/001941
m m m mg/kg Yo Yo %
Mercury NTZ2.46 001 | <0.01 0.04 0.04 0 90 81
KACPMS\Tracs\QAR2002\Food\
Legend:
Acceptable recovery is 75-126%.
Acceptable RPDs on duplicates is 44% for concentrations >10 times LOR.
LOR: Limit Of Reporting

RPD: Relative Percent Difference

ND: Not determined

NA: Not applicable

RM: Reference Material

* : Reference value is <10 ug/kg. Our obtained value : <10 ug/kg

=*. reference value not available

#: Spike level is less than 50% of the sample's concentration, hence the recovery data is not reliable.

Comments: )
Results greater than ten times LOR have been rounded to two significant figures.

Signed:
DrHoow uie, Principal Chemist
organics
Date: 26/03/02

THIS REPORT SHALL NOT BE REPRODUCED. EXCEPT IN FULL
I =

AUSTRALAN GOVERNMENT ANALYTICAL LABORATORIES
ABN 51 B35 330 479 002
1 Suakin Street, Pymble NSW 2073 PO Box 383 Pymble NSW 2073
Tel: +61 2 9445 0117 Fax: <67 2 9449 1853 www.agalgovau




l ALS Enuvironmental

S CERTIFICATE OF ANALYSIS

g CONTACT: MR DAMIKA WICKREMESINGHE

BATCH:
5 CLIENT: URS AUSTRALIA PTY LTD SUB BATCH:
3 ADDRESS: LABORATORY:
LEVEL 3, 116 MILLER STREET DATE RECEIVED:
NORTH SYDNEY NSW 2060 DATE COMPLETED:
SAMPLE TYPE:

; ORDER No.: 49032-002 No. of SAMPLES:

- PROJECT:

0

i

ALS

ES32612

SYDNEY
22/03/2002
29/03/2002

. COMMENTS
, “amples as received digested by USEPA method 200.2 (mod) prior to the
}% ~determination of Mercury. Results reported on an as received basis.

All analysis and Laboratory QC conducted in accordance with Schedule
i B(3) NEPM Guideline on Laboratory Analysis of Potentially Contaminated
Soil (December 1999)

. NOTES

This is the Final Report and supersedes any preliminary reports with this batch number.
All pages of this report have been checked and approved for release.

ISSUING LABORATORY: SYDNEY

Address Phone: 61-2-8784 8555
277-289 Woodpark Road F
ax: 61-2-8784 8500
SMITHFIELD NSW 2164 . . )
Email: michael.heery@alsenviro.com
( Signatory &‘q/t g '
s Ty
LABORATORIES
AUSTRALASIA AMERICAS Trus Lavoratary is acirecﬂed by the National
g Association of Tastin thorities. Australia. The
ﬂ’é?gggge g%ﬂ%Kg;"BQ ggggguger test(s)l?elpaﬂe_d hpraign :avenbleen performad in
- dne : Kuag!a%um ur ; Antofagasta accordance with its terms of accreditation. Ths
ewca“; fle S P g g document shall not be resroduced except n tull.
Auckland Mumbai '

Australian Laboralory Services Pty Ltd (ABN &4 009 936 029)

A Campbell Brothers Limited
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' HINDUSTAN LEVER LIMITED '
‘l “ Research Centre, B.D.Sawant Marg, Chakala, Andheri (E),

- MUMBAI - 400 099 » TEL: 022-8329471e Fax: 022-8363680

04/04/01

"Ref.No.:  CBG/VK/Kodai/02

STRICTLY CONFIDENTIAL

REPEAT ANALYSIS OF MERCURY IN SOIL SAMPLES

A total of 22 samples were reanalyzed using the EPA procedure 7471B, Rev 2 Jan1998 (used
by MGT Australia) instead of the earlier method 7470 (Sep 1986) arranged by Dr A Bhaskar
from SGS. The essential difference being that digestion procedure in the former used aqua-
regia. Although procedure 7471B recommends use of sulphuric/HC] mixture as an alternate
digestion procedure, we found the results of repeat analysis on selected samples continued to
give values in the ppb range. Hence the repeat analysis on all the solid samples were carried

out using aqua-regia.

CLEANING OF GLASS WARE:

All glassware were soaked in 1.6M AR nitric acid for three hours and rinsed with Millipore
distilled-deionised water.

SAMPLING:

All the samples were stored in a refrigcrator. Sampling was done by size reduction followed ]

by coning and quartering was adopted and a known weight was taken. All the samples were
prepared using Ultrapure Nitric Acid.

INSTRUMENT USED:

Mercury was analyzed by Hydride generation Cold vapour AAS. The instrument used was a
Perkin Elmer AA Analyst 300. A FIAS-100 Hydride generator was used. The instrument had

an autosampler AS-72.

Appropiiate calibrations for Hg were run along with a reagent blank (Ultrapure Nitric Acid in
MicroQ water). We did not have a standard " NIST SRM 2711-Montana soil" sample to

evaiuate %recovery of mercury as was done by MGT.

The results obtained are average of triplicate runs on the AAS and are reported in ppm
(mg/kg dry basis).

Reaistered Office: Hindustan Lever House. 165/166 Backbav Reclamation. Mumhai - 4na anoa



S. No SAMPLE CODE | Total Mercury as Hg , ppm
__]_)_gg basis ot
1 BGE-05D 4.5 F
2 DP-05D 123.0
3 DP-50D 30.0 S
4 MD-05D 1.0 1
i 5 MD-50D 3.1
' 6 CD-05D 67.8 1
7 CD-50D 60.6 b
8 SS-05D 2.0
9 PPW-05D 5.8
10 PPE-05D 29
1. [11 TB-05D 12.5 E
e 12 BE-05D 65.2
p 13 BW-05D 343 2|
i 14 P1-05D - 97
N 15 P2-05D 21.0
'; 16 P3-05D 13.0
' 17 P4-05D 10.1
18 NS-05D (MD-05D) 3.0 =
19 BGW-05D 9.5 i
20 CM-05D 0.4 4
21 DENE-05D 5.0 E
22 DFE-05D 41.0 &
b |
VKrishnan/CB Govindram: 04-04-01
s
\
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: BN  HINDUSTAN LEVER LimiTED
‘!— Research Centre, B.D.Sawant Marg, Chakala, Andheri (E),

MUMBAI - 400 099 » TEL: 022-8329471e Fax: 022-8363680
17/04/01

‘RefNo.  CBG/VK/Kodai/05 i

STRICTLY CONFIDENTIAL

The following Table shows the comparative results obtained in ppm (mg/kg dry basis)
of Mercury in soil samples carried out at the different laboratories.

TABLE - |
S. No SAMPLE Total Mercury as Hg , ppm li
CODE (dry basis) : {"i|
.| Doue at Perkin Elmer lab, HLRC MGT Australia !!i
Mumbai using solutions y i
brought from ITRC
Lucknow
1 BGE-05B 49,0 4.5 22.0
2 MD-05B 2.5 1.0 20.0
3 MD50B 14.2 3.1 11
4 SS05B BDL 2.0 6.6
VKrishnan/CB Govindram: 17-04-01

=

Reaistered Office: Hindustan Lever House. 165/166 Backbav Reclamation. Mumbai - 400 0020




HINDUSTAN LEVER LIMITED

"l. Research Centre, B.D.Sawant Marg, Chakala, Andheri (E),

=  |MUMBAI - 400 099 e TEL: 022-8329471¢ Fax: 022-8363680

Ref.No. : CBG/VK/Kodai/01

EPA Method 7471 B for Total mercury in seil and environmental samples

1.0 Scope:
Applicable to all types of environ

tree bark, plants and leaf.

mental samples viz. soils, sediments, deposits, sludge, g

2.0 Principle:
The method is a cold vapour atomic absorption method and is based on the absorption of

radiation at 253.7 nm wavciength by mercury Vapour. The mercury is reduced to the

clemental state and aerated from solution in a closed system. The mercury vapour passes

through passes through a cell positioned in the path of an atomic absorption

spectrophotometer. Absorbance (peak height) is measured as a function of mercury
concentration.
1

3.0 Detection limit:
The typical instrument detection limit (IDL) for this method is 0.0002 mg/L (0.2 ppb).

4.0 Interference:
Potassium permanganate is added to eliminate possible interference from sulphide.

Concentrations as high as 20 mg/Kg of sulphide, as sodium sulphide, do not interfere with
the recovery of added inorganic mercury in reagent water.

Copper has also been reported to interfere: however, copper concentration as high as 10
mg/Kg had no effect on recovery of mercury from spiked samples.

Samples high in chlorides require additional permanganate because, during the oxidation
step, chlorides are converted to free chlorine, which also absorbs radiation of 254 nm.

Care must be therefore taken to ensure that the free chlorine is absent before the mercury F

is reduced and swept into the cell. This may be accomplished by using an excess of
hydroxylamine hydrcchloride reagent.

Certain volatile organic materials that absorb at this wavelength may also cause -

interference. A preliminary runs without reagents
is present.

Contd...
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R
5.0 Safety:
Appropriate PPE should be used at every stage of analysis, from sampling to final
; measurement.

w 6.0 Equipment/Apparatus:
Sample pulverisor (Figl), water bath, CVAAS equipment and standard laboratory
glassware.

‘ 7.0 Reagents and standards: :
| Aqua regia, to be prepared immediately before use by carefully adding 3 volumes of
[ concentrated hydrochloric acid to 1 volume of concentrated nitric acid.

dee, '
& i Hydrochloric acid 1M solution
Sodium borohydride solution 1M
a6t Potassium permanganate 5% aqueous solution w/y

the Sodium chloride-hydroxylamine hydrochloride solution:
Dissolve 12 g of sodium chloride and 12 g of hydroxylamine hydrochloride in water and

sses ;
tion dilute to 100 mL
N Mercury stock solution: -
Dissolve 0.1354 g mercuric chloride in 75 mL water. Add 10 mL of concentrated nitric
r acid and dilute to 100 mL with water. (1.0 mL = 1.0 mg) }
Mercury working standard: t
Make successive dilutions of the stock solution to obtain a working standard containing ;
5 0.1 ug/mL. This  working standard and the dilution of the stock mercury should be I
vith prepared fresh daily. Acidity of the working standard should be maintained at 0.15% |

nitric acid. This acid should be added to the flask, as needed, before adding the aliquot.

10 ‘ 8.0 Sample collection, Preservation and Storage:

All samples must be collected following appropriate sampling plan. Sample containers
should be thoroughly cleaned before use. Non-aqueous samples must be stored under
refrigerated condition and should be analysed as soon as possible.

ion
im. "
ary g 9.0 Samgln}g: : : '
of The entire sample is transferred from the container to a tray and uniformly spread and sun
dried. The dried sample is pulverised, and sieved to pass through 30 mesh sieve. From the
laboratory sample, test sample is drawn, using coning and quartering technique.
15€
ice 3 it

Contd...

h Reaistered Office: Hindustan Lever House. 165/168 Backbav Reclamation. Mumbai - 400 0020



a?
|
1
}!
|
i

10.0

11.0

12.0

Sample preparation:
Weigh 0.50 = 0.01 g sample in to a 100 mL volumetric flask. Wrap the flask with

aluminium foil. Add 3 mL concentrated HCl & 1 mL concentrated HNO; heat the
flask on the water bath for 3 minutes. Add 6 mL potassium permanganate solution
and 50 mL of distilled water and heat for 30 minutes. Remove the flask, and cool
room temperature. Add hydroxylamine hydrochloride solution drop by drop with
constant stirring till the colour of potassium permanganate is decolorised, then add 0.2
ml excess. Make up to 100 mL with 1 M nitric acid and mix. From this transfer 10 mL
aliquot to a 50 mL volumetric flask and dilute to 50 mL with 1 M nitric acid solution
and mix well.

Calibration curve:
Transfer 0.0, 0.5, 1.0, 2.0, 5.0 and 10 mL aliquots of the mercury working standard to

a series of 50 mL volumetric flasks and dilute to volume with 1 M nitric acid solution
to give a concentration of 0.0, 1.0, 2.0, 4.0, 10.0 and 20 ppb respectively. Each
standard is aspirated into the FIAS system along with hydrochloric acid and sodium
borohydride solution. Mercury is reduced to its metallic state and is swept into the
quartz tube by argon gas. Plot of peak height verses concentration gives the calibration

curve.

Sample Solution:
Sample solutions prepared (section 10.0) is aspirated into the FIAS system as

described in 11.0. Ensure that the peak height is within the linear range of the
calibration curve. If not, dilute appropriately and reanalyse.

13.0 Czlculation:

Peak height of sample X 500 X Concentration of standard

Total Hg pg/mL = =

Peak height of standard X weight (g) of sample

Written by : C.B. G_ovindram Approved by: Dr.V. Krishnan

Date: 7 5})8;@[ Date: 7_‘%%!'2&) /

Reaistered Office: Hindustan Lever House. 165/168 Backbav Reclamation. Mumbai - 400 0020
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HINDUSTAN LEVER LIMITED

‘!..__. Research Centre, B.D.Sawant Marg, Chakala, Andheri (E),
- MUMBAI - 400 099 « TEL: 022-8329471e Fax: 022-8363680

Ref.No. : CBG/VK/Kodai/01

EPA Method 7471 B for Total mercury in soil and environmental samples

1.0 Scope: _
Applicable to all types of environmental samples viz. soils, sediments, deposits, sludge,

tree bark, plants and leaf.

2.0 Principle:
The method is a cold vapour atomic absorption method and is based on the absorption of

radiation at 253.7 nm wavelength by mercury vapour. The mercury is reduced to the
elemental state and aerated from solution in a closed system. The mercury vapour passes
through passes through a cell positioned in the path of an atomic absorption
spectrophotometer. Absorbance (peak height) is measured as a function of mercury

concentration.

3.0 Detection limit:
The typical instrument detection limit (IDL) for this method is 0.0002 mg/L (0.2 ppb).

4.0 Interference:
Potassium permanganate is added to eliminate possible interference from sulphide.

Concentrations as high as 20 mg/Kg of sulphide, as sodium sulphide, do not interfere with
the recovery of added inorganic mercury in reagent water.

Copper has also been reported to interfere; however, copper concentration as high as 10
mg/Kg had no effect on recovery of mercury from spiked samples.

Samples high in chlorides require additional permanganate because, during the oxidation
step, chlorides are converted to free chlorine, which also absorbs radiation of 254 nm.
Care must be therefore taken to ensure that the free chlorine is absent before the mercury
is reduced and swept into the cell. This may be accomplished by using an excess of

hydroxylamine hydrochloride reagent.

Certain volatile organic materials that absorb at this wavelength may also cause
interference. A preliminary runs withcut reagents should determine if this of interference

is present.

Contd...
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5.0 Safety:
Appropriate PPE should be used at every stage of analysis, from sampling to final 10
measurement.

6.0 Equipment/Apparatus: 1|
Sample pulverisor (Figl), water bath, CVAAS equipment and standard laboratory
glassware. r

7.0 Reagents and standards: :

Aqua regia, to be prepared immediately before use by carefully adding 3 volumes of -
concentrated hydrochloric acid to 1 volume of concentrated nitric acid. : !
Hydrochloric acid 1M solution : @

e [ o

Sodium borohydride solution 1M

Potassium permanganate 5% aqueous solution w/v

Sodium chloride-hydroxylamine hydrochloride solution:

Dissolve 12 g of sodium chloride and 12 g of hydroxylamine hydrochloride in water and

dilute to 100 mL

e
B

Mercury stock solution: _
Dissolve 0.1354 g mercuric chloride in 75 mL water. Add 10 mL of concentrated nitric 1%

acid and dilute to 100 mL with water. (1.0 mL = 1.0 mg)

Mercury working standard:
Make successive dilutions of the stock solution to obtain a working standard containing

0.1 pg/mL. This  working standard and the dilution of the stock mercury should be
prepared fresh daily. Acidity of the working standard should be maintained at 0.15% 13.0
nitric acid. This acid should be added to the flask, as needed, before adding the aliquot.

8.0 Sample collection, Preservation and Storage: To

it All samples must be collected following appropriate sampling plan. Sample containers
should be thoroughly cleaned before use. Non-aqueous samples must be stored under
refrigerated condition and should be analysed as soon as possible.

g 9.0 Sampling: Wri
The entire sample is transferred from the container to a tray and uniformly-spread and sun vk

dried. The dried sample is pulverised, and sieved to pass through 30 mesh sieve. From the Fiks
laboratory sample, test sample is drawn, using coning and quartering technique. .

Contd...

Reuistered Cffice: Hindustan Lever House. 165/166 Backbav Reclamation. Mumbai - 400 0020




'oratory

mes of

rand
| nitric

aining
1d be
).15%
10t.

ainers
under
d sun

m the

itd...

-

10.0

11.0

12.0

I.3¢0

Sample preparation:
Weigh 0.50 + 0.01 g sample in to a 100 mL volumetric flask. Wrap the flask with

aluminium foil. Add 3 mL concentrated HC] & 1 mL concentrated HNO; heat the
flask on the water bath for 3 minutes. Add 6 mL potassium permanganate solution

‘and 50 mL of distilled water and heat for 30 minutes. Remove the flask, and cool

room temperature. Add hydroxylamine hydrochloride solution drop by drop with
constant stirring till the colour of potassium permanganate is decolorised, then add 0.2
ml excess. Make up to 100 mL with 1 M nitric acid and mix. From this transfer 10 mL
aliquot to a 50 mL volumetric flask and dilute to.50 mL with 1 M nitric acid solution

and mix well.

Calibration curve: ‘
Transfer 0.0, 0.5, 1.0, 2.0, 5.0 and 10 mL aliquots of the mercury working standard to

a series of 50 mL volumetric flasks and dilute to volume with 1 M nitric acid solution
to give a concentration of 0.0, 1.0, 2.0, 4.0, 10.0 and 20 ppb respectively. Each
standard is aspirated into the FIAS system along with hydrochloric acid and sodium
borohydride solution. Mercury is reduced to its metallic state and is swept into the
quartz tube by argon gas. Plot of peak height verses concentration gives the calibration

curve.

Sample Solution:
Sample solutions prepared (section 10.0) is aspirated into the FIAS system as

described in 11.0. Ensure that the peak height is within the linear range of the
calibration curve. If not, dilute appropriately and reanalyse. :

13.0 Calculation:

Peak height of sample X 500 X Concentration of standard

Total Hg ug/mL = -

Written by : C.B. Govindram Approved

Peak height of standard X weight (g) of sample

: Dr.V. Krishnan

Date: 73 2| Date: 7; ~ 26
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HINDUSTAN LEVER LIMITED

"l'l Research Centre, B.D.Sawant Marg, Chakala, Andheri (E),
- MUMBAI - 400 099 ¢ TEL: 022-8329471+e Fax: 022-8363680
04/04/01

“Ref.No.:  CBG/VK/Kodai/02 : |

STRICTLY CONFIDENTIAL

REPEAT ANALYSIS OF MERCURY IN SOIL SAMPLES

: A total of 22 samples were reanalyzed using the EPA procedure 7471B, Rev 2 Jan1998 (used
e by MGT Australia) instead of the earlier-method 7470 (Sep 1986) arranged by Dr A Bhaskar
from SGS. The essential difference being that digestion procedure in the former used aqua-
regia. Although procedure 7471B recommends use of sulphuric/HCI mixture as an alternate
digestion procedure, we found the results of repeat analysis on selected samples continued to
( ’ give values in the ppb range. Hence the repeat analysis on all the solid samples were carried |

out using aqua-regia.

CLEANING OF GLASS WARE:

All glassware were soaked in 1.6M AR nitric acid for three hours and rinsed with Millipore
distilled-deionised water.

SAMPLING:

All the samples were stored in a m'fﬁgcratox:. Sampling was done by size reduction followed
by coning and quartering was adopted and a known weight was taken, All the samples were

= prepared using Ultrapure Nitric Acid.
INSTRUMENT USED:

C Mercury was analyzed by Hydride generation Cold vapour AAS. The instrument used was 2
’ Perkin Elmer AA Analyst 300. A FIAS-100 Hydride generator was used. The instrument had

an autosampler AS-72.

Appropriate calibrations for Hg were run along with a reagent blank (Ultrapure Nitric Acid in
MicroQ water). We did not have a standard " NIST SRM 2711-Montana soil” sample t0

evaluate %recovery of mercury as was done by MGT.

The results obtained are average of triplicate runs on the AAS and are reported in ppm
(mg/kg dry basis).

Reaistered Office: Hindustan Lever House. 165/166 Backbav Reclamation. Mumbai - 400 0020
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S. No SAMPLE CODE | Total Mercury as Hg , ppm
: Dry basis

1 BGE-05D 4.5
2 DP-05D 123.0
3 DP-50D 30.0
4 MD-05D 1.0
5 MD-50D 3.1
6 CD-05D 67.8
7 CD-50D 60.6
8 SS8-05D 2.0
9 PPW-05D 5.8
10 PPE-0SD - )
11 TB-05D 125
12 BE-05D 65.2
13 BW-05D 34.3
14 P1-05D 9.7
15 P2-05D 21.0
16 P3-05D 13.0
17 P4-05D 10.1
18 NS-05D (MD-05D) 3.0
19 BGW-05D 25
20 CM-05D 0.4
Z1 DFNE-05D 5.0
22 DFE-05D 41.0

VKrishnan/CB Govindram: 04-04-01

e
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' ll. HINDUSTAN LEVER LIMITED '
‘_— Research Centre, B.D.Sawant Marg, Chakala, Andheri (E),
- MUMBAI - 400 099°s TEL: 022-8329471e Fax: 022-8363680

17/04/01 |

‘Ref.No.:  CBG/VK/Kodal/05 b I

STRICTLY CONFIDENTIAL

The following Table shows the comparative results obtained in ppm (mg/kg dry basis)
of Mercury in soil samples carried out at the different laboratories.

TABLE
& [ Ss.No | SAMPLE Total Mercury as He . ppm
CODE ' (dry basis)
Done at Perkin Elmer lab, HLRC MGT Australia
‘ Mumbai using solutions 5
( ' brought from ITRC
' Lucknow
1 BGE-05B 49.0 4.5 22.0
2 MD-05B 2.5 1.0 20.0
3 MDS0B 14.2 3.1 11
4 SS05B BDL 2.0 6.6

VKrishnan/CB Govindram: 17-04-01

T
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| 04/05/01
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- B HINDUSTAN LEVER LIMITED
‘L_ Research Centre, B.D.Sawant Marg, Chakala, Andheri (E),
- MUMBAI - 400 099 « TEL: 022-832947 1 Fax: 022-8363680
7/04/01 e ' '
4 Ref.No.: CBG/VK/Kodai/06
RESULTS OF MERCURY ANALYSIS OF MPLES RECEIVED 2/5/01
ry basis) ' .
S. No. SAMPLE CODE Total Mercury as Hg , ppm
Dry basis
1 CML-1D 239
2 CML-1E 12.3
s |3 LK1-E 0.6
% 4 LK1-D 105.0
tralia | 5 $1-40 102
| 6 $2-40 2.8
- 7 $3-30 0.8
!. 8 S4-40 0.9
—] 9 S6-40 1.0
- | 10 S7-40 2.0
1 11 S9-20 51.8
12 S10-15 2.9
J 13 S11-25 0.7
| 14 S13-40 0.6
‘ 15 S14-25 4.0
16 51-10 4.1
; 17 $2-10 162
18 $3-10 2.0
L 19 S4-10 0.9
i 20 . |S5-5 8.4
21 S6-10 44.6
: 22 S7-10 7.9
i 23 S8-10 16.8
| 24 $9-10 178.8
| 25 $10-10 2.6
;_ 26 S11-10 57
27 S12-5 8.0
i 28 S13-10 15

Contd..
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S. No. A COD Total Mercury as Hg . ppm !
_ " Drybasis !

29 | S14-10 6.5 41-

30 S15-10 24 -

31 | S16-10 1.2

32 S17-10 ' 1.2

33 S18-10 44

34 ' S19-10 5.1

35 S20-10 3.0

36 S521-10 0.7

1-4 in bold were samples from the last lot where sampling and analysis -
'! f 1-5 on both D & E sets were repeated. There is 2 significant variation
'G5 1-6 in LK1 D & E samples and to a lesser extent between CMLI1D &E,

Mt

i 0¥ Krishnan/ C Bgovindram 4-5-01

Reoistered Office: Hindustan Lever House, 165/166 Backbav Reclamation, Mumbai - 400 0020




HINDUSTAN LEVER LIMITED

‘!!_. Research Centre, B.D.Sawant Marg, Chakala, Andhen (E),
- MUMBAI - 400 099 « TEL: 022-8329471e Fax: 022-8363680
Ref.No CBG/VK/Kodai/11
S.No. | Sampling Code | Total Hg ppm (Dry Basis)
1|Fs 2D 70 254
2(Fs 2D 100 87.5
3IFs5D70 68.5
-4{Fs 10 D 40 28.1
5|Fs 11D 12.6
6|/Fs 11 D 40 1
7IFs 12D 5.4
8/Fs 12D 40 2.4
9Fs 13D 6.9
10|/Fs 13 D 40 2.3
11|Fs 15D 9.3
12|Fs 15 D 40 3.7/
13|Fs 14 D 3
14|Fs 14 D 40 2.8
15|Gs 17D 4.5
16|Gs 17 D 40 5
17|Gs 18 D 59.3
18{Gs 18 D 40 22.2
19]Gs 16 D G [ |
20|Gs 16 D 40 19.9
21iGs'15D 33
22|Gs 15 D 40 7.9
23|Gs 14D - 20.9
24/Gs 14 D 20 32.1
25/Fs 16 D 95.6
26|Fs 16 D 40 67.9
27|Fs21D 5.8
28/Fs 21 D40 4.4
29/Gs 19D 2.4
30|Gs 19 D 40 1.8
31|Gs 20D 118.3
32/Gs 20 D 40 56.3
- 33AGS 10D 28.5
34|AGS 10 D 40 0.9
35|AGS 11D 10.3
36|AGS 11 D 40 2.9
37/AGS 12D - 6.4
38/AGS 12D 40 2.6
39AGS 13D 225
40{AGS 13 D 40 19.2
41|Gs 21D 87.8
42|Gs 21 D 40 3.8

Contd...




S.No. | Sampling Code | Total Hg ppm (Dry Basis)

43|Fs 20 D . 16.6
44(Fs 20 D 40 : 23
45iFs 18D . 19.5
46(Fs 19 D 40 24
47|Fs 17D 204
48(Fs 17 D 40 68.3
49|Fs 18 D 80.2
50(Fs 18 D 40 ' 74.9
51{CCT 2D 25.6
52/CCT 2D 40 3.1
53(CCT1D 18.3
54/CCT1D40 - 26.6

&

(‘ -.

Nt

Reaistered Office: Hindustan Lever House. 165/166 Backbav Reclamation. Mumbai - 400 0020




l. HINDUSTAN LEVER LIMITED
‘!— Research Centre, B.D.Sawant Marg, Chakala, Andheri (E),
-  \JUMBAI - 400 099 « TEL: 022-8329471e Fax: 022-8363680

Ref.No.:  CBG/VK/Kodai/15 15" May, 2002

Bark, Lichen, Soil, Sediment, & Water sample - Results

Please find enclosed herewith a consolidated analysis report of the
environmental samples received from Kodai factory from April 2001 to June

2001,

': Encl. As above (5 pages)

r

Dr.V.Krishnan

Head, Measurement Science Group




.. HINDUSTAN LEVER LIMITED
"_ Research Centre, B.D.Sawant Marg, Chakala, Andheri (E),

‘- MUMBAI - 400 099 « TEL: 022-8329471e Fax: 022-8363680

Ref.No.:  CBG/VK/Kodal/15 15" May, 2002
Bark, Lichen, Soil, Sediment, & Water sample_- Results 1
S.no,, Sampling | Sampling (Type of |Depth Total Hg
code date |Sample |of sample ppm
incm
1 AGs1-40-B | 6/4/01 Soil 40 8.7
2 |* | AGs2-30-B | 6/4/01 Soil 30 3.1
3 | | AGs3-20-B | 6/4/01 Soil 20 79.4
R Ags3-50 Soil 50 50.60
5 |- | AGs4-40-B | 6/4/01 | Soil 40 12.5
6 [|* | AGs5-40-B | 6/4/01 Soil 40 22.3
7 AGs8-20-B | 6/4/01 Soil 20 15.9
8 AGs7-20-B | 6/4/01 Soil 20 8.6
. 9 AGs8-40-B | 6/4/01 Soil 40 6.1
10 AGs9-40-B | 6/4/01 Soil 40 3.5
11 ASA110 | 5/19/01 Soil 10 3.5
12 AS/11/25 | 5/19/01 Soil 25 0.5
13 AS1/10 5/19/01 Soil 10 177.3
14 AS1/40 5/19/01 Soil 40 22,6
15 AS10/10 5/19/01 Sail 10 16.0
16 AS12/10 | -5/18/01 Soil 10 5.8
17 AS12/25 5/19/01 Soil 25 0.7
18 AS13/10 5/19/01 Soil 10 11.4
19 | AS14/10 5/19/01 Soil 10 54.6
20 | AS14/20 5/19/01 Soil 20 . 229
T AS15/10 5/19/01 Soil 10 6.0
2 P AS16/10 5/19/01 Soil 10 14.4
23 | AS16/40 5/19/01 Soil 40 2.2
24 AS17/10 5/19/01 Soil 10 3.3
25 AS18/10 5/19/01 Soil 10 7.9
26 AS19/10 5/19/01 Soil 10 215.7
27 AS19/25 5/19/01 Soil 25 21.7
28 AS2/10 5/19/01 Soil 10 136.3
29 AS2/25 5/19/01 Soil 25 77.8
30 AS20/10 5/19/01 Soil 10 375
31 AS20/30 5/19/01 Soil 30 375
32 AS21/10 5/19/01 Soil 10 0.8
33 AS21/20 5/19/01 Soil 20 21.6
34 AS22/10 5/19/01 Soil 10 5286.0
35 AS22/40 5/19/01 Soil 40 32.8
36 AS23/10 5/19/01 Soil 10 37.2
37 AS23/40 5/19/01 Soil 40 2.1
38 AS24/10 5/19/01 Soil 10 5.4
3 | AS24/20 5/19/01 Soil 20 12.3
40 | AS25/5 5/19/01 Soil 5 3.2
" 41 AS27/10 5/19/01 Soil 10 . 7iA

Registered Office: Hindustan Lever House, 165/166 Backbay Reclamation, Mumbai - 400 o020l 1
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HINDUSTAN LEVER LIMITED

Research Centre, B.D.Sawant Marg, Chakala, Andheri (E),

- MUMBAI - 400 099 ¢ TEL: 022-8329471e Fax: 022-8363680
Ref.No.:  CBG/VK/Kodai/15 15" May, 2002
Bark, Lichen, Soil, Sediment, & Water sample - Results

42 AS28/10 5/19/01 Soil 10 36.0
43 AS28/20 5/19/01 Soil 20 42.4
44 AS29/10 5/19/01 Soll 10 8.0
45 AS3/10 5/19/01 Soil 10 72.3
46 AS3/20 5/19/01 Soil 20 6.7
47 AS30/10 5/19/01 Soil 10 3.1
48 AS30/20 5/19/01 Soil 20 . 44
49 AS31/10 5/19/01 Soil 10 6.2
50 AS31/25 5/19/01 Soil 25 0.6
51 AS32/10 5/19/01 Soll 10 0.7
52 AS32/35 5/19/01 Soil 35 2.4
53 AS33/10 5/19/01 Sail 10 27.3
54 AS33/20 5/19/01 Soil 20 32.0
55 AS34/10 5/19/01 Soil 10 151.4
56 AS34/35 5/19/01 Sail 35 4.3
57 AS35/10 5/19/01 Soil 10 66.6
58 AS35/35 5/19/01 Soil 35 38.0
59 AS36/10 5/19/01 Soil 10 21.4
60 AS36/35 5/19/01 Soil 35 0.6
61 AS37/10 5/19/01 Soil 10 5.1
62 AS38/10 5/19/01 Soil 10 . 1.2
63 AS38/30 5/19/01 Soil 30 0.8
84 AS4/10 5/19/01 Soll 10 1.5
65 |* AS5/10 5M19/1 Soil 10 2.2
66 |" AS5/25 5/19/01 Soil 25 1.5
67 AS6/10 5/19/01 Soil 10 10.1
68 AS6/15 5/19/01 Soil 15 4.4
69 AS7/10 5/19/01 Soil 10 85.5
70 AS8/10 5/19/01 Soil 10 25.4
71 AS9/10 5/19/01 Soll 10 9.5
72 AS9/40 5/19/01 Soil 40 1.1
73 | BE-1 4/16/01 Soll 10 2.5
74 | BE-2 4/16/01 Soil 10 1.6
75 | BE-3 4/16/01 Soil 10 2.0
76 | BN-1 4/17/01 Soil 10 33.3
R BN-1-40 4/17/01 Scil 40 8.4
7w I BRW 4/14/01 | Water 24.0
F 0 BS-1 4/15/01 Soll 10 0.6
80 | BS-2 4/15/01 Soil 10 1)
81 I* BS-3 4/15/01 Soil 10 9.9
g2 | BS-4 4/15/01 Soil 10 2.3
gy ¥ BS-5 4/15/01 Soil 10 1.2
g4 |* CT-1 4/17/01 Soil 10 108.0
85 |* CT-1-130 | 4/17/01 Soil 130 3.7
g6 | CT-1-80 4/17/01 Soil 80 5.9
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HINDUSTAN LEVER LIMITED
Research Cenire, B.D.Sawant Marg, Chakala, Andheri (E),
MUMBALI - 400 099 « TEL: 022-8329471e Fax: G22-8363680

(i

Ref.No.:  CBG/VK/Kodai/15 15" May, 2002

Bark, Lichen, Soil, Sediment, & Water sample - Results
87 I DD Sediment 73.0
88 | DP-1-10 4/15/01 Soil 10 18.8
89 | DP-1-40 4/15/01 Soil 40 31.0
90 |" DP-2 4/15/01 Sail surface 5.3
91 | DP-3 4/17/01 Sail surface 1.4
92 |* DP-4 4/17/01 Soil surface 1.4
93 | DP-4-50 4/17/01 Soil 50 2.4
94 |* DP-5 4/20/01 Soil 10 NA
95 | DP-50 Soail 50 NA
96 | FC-1 4/15/01 Sail 10 1.6
97 | FC-2 4/15/01 Soil 10 1.3
96 F FC-3 4/15/01 Soil 10 15
99 | FC-4 4/15/01 Sail 10 8.9
100 |* FC-5 4/15/01 Soil 10 1.8
101 [ FN-1 4/16/01 Soil 10 0.9
102 " FN-2 4/16/01 Soil 10 0.8
103 | FN-3 4/16/01 Soil 10 0.6
104 | FN-4 4/16/01 Soil 10 62.8
105 | FN-4-80 4/16/01 Soil 80 4.0
106 |* FN-5 4/16/01 Soll 10 171.0
107 | Fs10D 5/28/01 Soil 10 68.5
108 | | Fs10D40 | 6/28/01 Soil 40 28.1
109 [* Fs 9D 6/28/01 Soil 10 114.9
110 | Fs9D 40 | 6/28/01 Soil 40 2.1
111 | | Fs1-40-B 6/1/01 Soil 40 1T
12 | Fs2-40-B | 6/1/01 Soil 40 27.6
113 | FS2-100 Soil 100 57.5
114 |* FS2-70 Soil 70 25.4
115 |* | Fs3-40-B 6/1/01 Soil 40 2.3
116 | Fs4-40-B 6/1/01 Soil 40 43.7
wr Fs5-40-B 6/2/01 Soil 40 15.9
e FS5-70 Soil 70 74.9
118 | FS5-85 Soil 85 315.1
120 | FS6-100 Soil 100 19.8
@l i Fs6-40-B 6/4/01 Soil 40 76.7
122 FS6-70 Soil 70 83.5
123 | Fs7-40-B 6/2/01 Soil 40 7.8
124 | FS8-100 Soil 100 1011
125 | Fs8-40-B 6/2/01 Soil 40 118.4
126 | FS8-70 Soil 70 46.1

Recistered Office: Hindustan Lever House. 165/166 Backbav Reclamation. Mumbai - 400 o020




" HINDUSTAN LEVER LIMITED
"_, Research Centre, B.D.Sawant Marg, Chakala, Andheri (E),
- MUMBAI - 400 099 « TEL: 022-8329471e Fax: 022-8363680

Ref.No.:  CBG/VK/Kodai/15 15" May, 2002

Bark, Lichen, Soil, Sediment, & Water sample - Results

127 |* Gs0-40-B 6/2/01 Sail 40 14.6
128 |* GS0-50 Soil 50 440.6
129 |* Gs10-40-B | 6/4/01 Soil 40 5.8
130 |* Gs11-30-B 6/4/01 Soil 30 14.7
181 Gs12-30-B 6/4/01 Soil 30 21.2
132 | GS12-70 Soil 70 59.2
133 | Gs13-30-B 6/4/01 Soil 30 8.5
134 |* Gs1-40-8 6/2/01 Soil 40 107.4
135 |* GS1-70 Soil 70 144.5
136 |* Gs2-40-B 6/2/01 Soil 40 10.0
137 I Gs3-20-B 6/2/01 Soil 20 7.6
138 |* Gs4-40-B 6/2/01 Soll 40 7.2
139 Gs5-40-B 6/2/01 Soil 40 11.9
140 Gs6-30-B 6/2/01 Soil 30 8.2
141 |[* Gs7-40-B 6/2/01 Soil 40 7.9
142 P GsB-40-B 8/2/01 Soil 40 3.3
143 | Gs9-40-B 6/4/01 Soil 40 5.0
: 144 |* HL-1 4/17/01 Sail 10 8.3
145 |* P1S-10 4/16/01 Soil 10 . 22
146 [* P1S-40 4/16/01 Soil 40 1.2
147 | P2S-10 4/16/01 Soil 10 3.5
148 | P2S-40 4/16/01 Soil 40 17.1
149 |* P3-05 Soil 5 -
150 P3S-10 4/16/01 Soil 10 0.8
151 P3S-30 4/16/01 Soil 30 3.4
152 P4-05 Soil 5
153 P4E-10 4/16/01 Soil 10 11.9
154 P4E-80 4/16/01 Soil 80 1.5
155 P4S 4/16/01 Soil 10 229
156 |* P4SE 4/16/01 Soil 10 6.2
57 I* PPE-05 Seil 5
158 |* PPS 4/16/01 Soil 10 37
159 |* PPS-1 4/16/01 Soil 10 2.7
160 [* PPS-2 4/16/01 Soil 10 2.8
151 | PPS-3 4/16/01 Soil 10 1.4
162 |* SA10-10 Soil 10 42.8
163 |* SA10-40 Soil 40 0.6
164 |* SA1-10 Soil 10 22.0
165 |* SA-11-10 Soil 10 2.8
¢ 166 |* .SA-11-40 Sail 40 0.5
167 |* SA12-10 Soil 10 43
168 | SA12-25 Soil 25 13.0
169 |* SA13-10 , Soil | 10 236.1
70 | SA14-10 Soll 10 . R
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l'. HINDUSTAN LEVER LIMITED K
Research Centre, B.D.Sawant Marg, Chakala, Andheri (E),

‘v MUMBAI - 400 099 » TEL: 022-8329471e Fax: 022-8363680

Ref.No.:  CBG/VK/Kodai/15 15" May, 2002 5
Bark, Lichen, Soil, Sediment, & Water sample - Results &

171 _|* | SA14-25 Sol | 25 0.4 .*

172 |* SA2-10 Soil 10| -2sd

173 |* SA2-40 Soil 40 163.7

174 _|* SA3-10 | Soil 10 30.8

175 |’ SA4-10 Soil 10 57.6

176 _[* SA4-25 | Soil 25 26

17y SA5-10 Soil 10 ~ 40

178 | SA5-25 ~Seil- | 25 0.3

e T SA6-10 Soil 10 12.8

180 [* SA7-10__ | Soil 10 | . 209

w1 SA7-40 Soil ap "1 28

182 |* SA8-10 Soil 10 5.9

183 [* SA8-35 Soil 35 0.9

184 | SA9-10 | Soil 10 39

185 | TBD 4/15/01 _|Sediment 41.9

——
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Appendix G
Review of Mercury in Sediments and Fish in Kodai Lake

G.1 Introduction

Kodai Lake which is approximately 22 hectares in size, is an artificial lake located approximately 500
m north of the Kodaikanal Thermometer Factory (refer Figure 1 in Main Report). The lake provides
drinking water for the town of Palni, aquatic foods (e.g. fish), and recreational areas.

According to the Palni Hills Conservation Council, Kodai Lake is threatened with sedimentation, and
eutrophication. Algal blooms and fish deaths are becoming common due to inflow of nutrients from
watershed sources such as hotels and restaurants. The maximum depth of the lake can be as 16 m at
some locations and the average depth is 6 metres.

The scope of work of this review included:

e areview the analytical data on mercury in fish tissue and sediments collected from the Kodai
Lake, India by URS on 22 February, 2002; and

e a literature review of mercury concentrations recorded elsewhere in sediments and fish and
comparison of these concentration ranges with concentrations recorded in sediments and fish
caught from Kodai Lake.

G.2 Mercury Concentrations in Fish

Analytical Data for Fish

Fillet (muscle) samples were dissected from four Golden Fish (Cyprinas corpio; also known as carp)
collected from Kodai Lake. Three fish weighed 4 kg and one weighed 0.5 kg (wet weight). The fish
were caught in haul nets by locally-contracted fishermen. Fillet muscle samples (approximately 5 cm
thickness) were sampled and placed in laboratory-supplied glass containers.

Samples were transported frozen to Australia for analysis for mercury (total) by Australian
Government Analytical Laboratory (AGAL) under quarantine licence. Samples were analysed ‘as
received’ using APHA Standard Methods USEPA Method 20C.8 with nitric acid digestion and
analysis by ICP/MS and cold vapour atomic adsorption spectrophotometry (AAS).

Data evaluation indicates that the analytical data are of high quality and suitable to allow valid
assessment of the mercury levels in fish at Lake Kodai. AGAL performed laboratory control analyses
including analysis of a method blank, duplicate, blank spike and matrix spike. No mercury was
detected in the method blank. The relative percent difference (RPD) between the primary and
secondary laboratory duplicate samples was zero indicating a high level of precision. The acceptable
RPD range is 44% or less. Percent recovery of mercury from the spiked samples (81 to 90%) was
within the acceptable range of 50% or less.

Analytical data from AGAL for mercury in fish muscle tissue are presented in Tdble G-1.

Table G-1
Mercury (total) in Kodai Lake Carp Samples
Fish Sample B1 Fish Sample A1 Fish Sample A2 | Fish Sample A3 - -
0.04 0.04 0.04 0.04

Values are reported in mg/kg (wet weight). Level of analytical recording was 0.01 mg/kg (wet weight)

.'H
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Appendix G

Review of Mercury in Sediments and Fish in Kodai Lake

Background Concenftrations of Mercury in Fish

In general, background mercury concentrations in biota in areas uninfluenced by human activities are
typically less than 1.0 mg/kg fresh weight tissue in organisms (Eisler, 1987). Mercury has a high
propensity to bioaccumulate in aquatic organisms and travel up foodchains. However, the
concentrations reported in fish from Kodai Lake (i.e. 0.04 mg/kg wet weight) would appear to reflect
typical background conditions and do not indicate mercury contamination of Kodai Lake.

Table G-2 presents a summary of the average mercury concentrations for major freshwater fish species
in the United States (USEPA, 2001b).

Table G-2

Summary of Mercury Concentrations in Selected Freshwater Fish
from the United States, 1990 to Early 2001 (USEPA, 2001b)

Species ‘Average Mercury Concentration (mig/kg
e R i ok ~wet weight) .- ik
Benthic Feeding Species

Carp 0.11

White Sucker 0.11

Channel Catfish 0.09

Predatory Fish Species

Largemouth Bass 0.46

Smallmouth Bass 0.34

Brown Trout 0.14

Walleye 0.52

Source: National Listing of Fish and Wildlife Advisories (2001b). Http://www.epa.goviost/fish

Guidelines and Standards for Mercury in Fish

Health-based guidelines and standards for mercury in fish from various international jurisdictions and
organisations are summarised in Table G-3.

Summary of Mercury or Methylmercury Concentrations in Fish

Table G-3

© - Jurisdiction

. |+ Health-based Guidelineor. -} .. ..
| Standard for Mercury in Fish

Comment .

Australia and New Zealand
ANZFA Food Standards
Code (2001)

0.1 mg mercury/kg
(wet weight)

For fish that are known to contain high levels
of mercury {such as swordfish, southern
bluefin tuna, barramundi, ling, orange roughy,
rays and sharkj).

0.5 mg mercury/kg
(wet weight)

For all other species of fish, crustaceans and
molluscs. o

United States of America

0.1 mg mercury/kg
(wet weight)

For consumers who each less than 10 grams
of fish per day. =

Canada 0.5 mg mercury’kg Health Canada (2001), CFIA (2002)

(wet weight)
Codex Alimentarius 0.5 mg methylmercury/kg (wet | All fish except predatory fish. For fresh or
Commission weight) processed fish and fish products moving in

(CAC/GL 7-1991)

international trade. e

1.0 mg methylmercury/kg
(wet weight)

Predatory fish (such as shark, swordfish, tuna,
pike and others). For fresh or processed fish
and fish products moving in international trade:

World Health Organisation

0.1 to 0.2 mg mercury/kg
{wt waight)

Environmental Criteria for mercury
concentrations in freshwater fish from non-
poliuted areas -

]
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Review of Mercury in Sediments and Fish in Kodai Lake

ctivities are Australian and New Zealand have published Maximum Permissible Concentrations (MPCs) for
a high mercury of 0.1 and 0.5 mg/kg for mercury accumulator fish and all other fish, respectively.

The USEPA (2001c) indicates that typical consumers that eat less than 10 grams of fish per day with
mercury concentrations averaging between 10 to 15 mg mercury/kg (wet weight). In the United States,
fish consumption limits (FCLs) are provided by the USEPA to protect consumers of fish. USEPA
(2001c) have set FCLs depending on the amount of fish consumed per month. As such a range of
acceptable fish tissue concentrations of methylmercury are provided rather than a single acceptable
tissue concentration. Based on this mercury concentration in Kodai Lake fish of 0.04 mg/kg (wet
weight), up to 16 meals (3.6 kg) of fish per month (16 x 0.227 kg = 3.6 kg) could be consumed
without exceeding the USEPA (2001c) FCL.

r to reflect

¢ fish species

Health Canada has established a guideline level of 0.5 parts per million (ppm) for mercury (total) in
most commercial fish. This guideline is enforced by the Canadian Food Inspection Agency (CFIA,
2002). It was first set in the 1970's and, based on a recent re-evaluation, is still considered appropriate
to ensure that the health of Canadians is protected from the toxic effects of methyl mercury (Health
Canada, 2001). '

The Codex Alimentarius Commission (CAC) implements the Joint Food Standards Programme of the
(FAO) and the World Health Organisation (WHO) and provides food standards for chemicals in foods.
The CAC provides a guideline levels (GLs) for methylmercury in fish of 0.5 and 1.0 mg/kg (wet
weight) for non-predatory and predatory fish, respectively.

The WHO provides an environmental criterion for mercury in freshwater fish from non-polluted areas
of 0.1 to 0.2 mg mercury/kg (wt weight) (Narvaez, 2002).

1 As indicated in Table G-3, none of the mercury concentrations in fish fillet samples from Kodal Lake
(0.04 mg/kg) contained mercury in excess of the International health-based food standards for mercury

or methylmercury.

ctions and
Mercury Concentration in Sediments

Analytical Data for Sediments

G Surface sediment samples were collected by URS personnel from four locations within the lake (refer
W Figure 6 in Main Report). Samples were collected using a sediment sampler push tube with a non-
em return valve fitted in the base. The sampler was lowered to the lakebed by a cable from a boat.
e roughy, Samples were placed in laboratory-supplied glass containers and stored on ice in cooler boxes.
1ans and Sediments were analysed for mercury (total) by MGT Environmental Laboratory, Melbourne, using
two analytical methods including USEPA and Design Standard NEN 5779 from The Netherlands.
|0 grams ;
The sediment data collected by URS from Lake Kodai have been presented in Table G4.
Table G-4
shor L4 Sediment Data from Kodai Lake
/ing in 1
Sediment Sample MGT (USEPA Method) MGT (Method NEN 5779)
fish, tuna, Concentration . Concentration
sed fish o {mglkg drywveight) | - (mglkg dry weight) - -
ol g KDLK-51 0.07 0 0.08 <02
KDLK-52 0.05t00.10 <0.2
kel KDLK-53 013 <02
T KDLK-54 0.18 t0 0.20 <0.2

RS



Appendix G
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As indicated in Table G4, all sediment samples contained mercury concentrations of 0.2 mg/kg dry
weight or less (range 0.05 to 0.2 mg/kg).

Sediment Quality Assessment

Table G-5 presents a summary of sediment quality guidelines for mercury in freshwater ecosystem
from several jurisdictions. As indicated in Table G-5, lower-bound guideline concentrations for
mercury in freshwater sediments ranged from 0.13 to 0.3 mg/kg dry weight.

None of the sediment samples from Kodai Lake (refer Table G-4) contained mercury at concentrations
outside the lower-bound guideline concentration range, and most sample results were below the lower
guideline range of 0.13 mg/kg.

Table G-5
Sediment Quahty Assessment Guidelines for Mercury

Ju;iédi:ctioi;;‘ e “"Protection Levei
ek : : , ngh
Freshwater Gwde!mes for Sed{ments (rnglkg dry weight)
Ontario, Canada Persaud et al. (1990)
Low 0.2 Screening-level Approach — Freshwater
High 2
Canada CCME (1999)
IFG - Freshwater 0.17 Interim Freshwater Guideline
PEL — Freshwater 0.49
The Netherlands
Target Value 0.3 MHSPE (1993)
MPC 10 ;

IMG - Interim Marine Guideline

IFG — Interim Freshwater Guideline

PEL - Probable Effects Level

MPC — Maximum Permissible Concentration

Background Concentrations of Mercury in Sediments

No information was available on typical background sediment mercury concentrations in Kodai Lake
prior to its construction or from associated streams or nearby lakes to compare with the recently
measured sediment concentrations.

Sediments typically contain higher concentrations of mercury than soils, and sediment concentrations
of 0.2 mg/kg dry weight are not unusual (USEPA, 1997a; USEPA, 2001a). Freshwater sediment
mercury concentrations in the United States have been reported in the range of 0.01 to 0.753 mg/kg
dry weight (Sorensen et al., 1990; Rada et al., 1989; Wiener et al., 1990; NJDEPE, 1993; Krabbenhoft,
1999). As indicated in Table 6, sediment mercury concentrations in each of the sediment samples from
Lake Kodai were within this background concentration range. '

US EPA #1997a) indicated that background concentrations of mercury in soils in the United States are
typically less than 0.2 mg/kg (dry weight). Soils from the Kodai Lake bank have been sampled by
URS. No mercury was detected in any of the three samples (limit of recording 0.1 mg/kg dry weight).
The concentration range of mercury in Kodai Lake sediment samples is comparable to these reported
soil concentrations.
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Review of Mercury in Sediments and Fish in Kodai Lake

Conclusions

Mercury has a high propensity to bioaccumulate in aquatic organisms and travel up foodchains.
However, data from published studies indicate that the concentrations of mercury measured in carp
from Kodai Lake are comparable to typical background concentrations of mercury in freshwater fish.
None of the fish sampled contained mercury in excess of human health-based food standards from

major International food safety agencies.

Sediment mercury concentrations in Lake Kodai are within the lower-bound sediment quality
guideline range (or less), indicating a low potential for adverse effects from benthic mercury to benthic
organisms inhabiting Kodai Lake. Sediment mercury concentrations are not elevated relative to
background soil concentrations from the Kodai Lake area or typical sediment mercury concentration
ranges reported from freshwater lakes in the United States.

References

See Appendix H.




