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IMPORTANT INFORMATION ABOUT THIS REPORT

Confidentiality

This document and its contents are confidential
and may not be disclosed, copied, quoted or
published unless O’Neill Ground Water
Engineering Ltd. (“OGE”) has given its prior
written consent.

OGE accepts no liability for any loss or damage
arising as a result of any person other than the
named client acting in reliance on any
information, opinion or advice contained in this
document.

This document may not be relied upon by any
person other than the client, its officers and
employees.

Information

OGE accepts no liability and gives no warranty
as to the accuracy or completeness of
information provided to it by or on behalf of
the client or its representatives and takes no
account of matters that existed when the
document was transmitted to the client but
which were not known to OGE until
subsequently.

Currency

This document supersedes any prior documents
(whether interim or otherwise) dealing with any
matter that is the subject of this document.

Recommendations

OGE accepts no liability for any matters arising if
any recommendations contained in this
document are not carried out, or are partially
carried out, without further advice being
obtained from OGE.

Outstanding Fees

No person (including the client) is entitled to use
or rely on this document and its contents at any
time if any fees (or reimbursement of expenses)

due to OGE by its client are outstanding. In those

circumstances, OGE may require the return of all
copies of this document.
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LISHEEN MINE DISCHARGE EMISSION LIMIT FOR PHOSPHOROUS IN CONTEXT OF

IRISH AND EU LEGISLATIVE REQUIREMENTS

1.0

2.0

Introduction

1.1 O’ Neill Ground Water Engineering Ltd. (OGE) were requested by Anglo American Lisheen
Mining Ltd. to address the issue of phosphorous in context of standards in existing legislation
and new regulations as it pertains to emission limits from the Lisheen Mine discharges to the

Drish and Rossestown Rivers.

Legislation
21 There are two pieces of legislation controlling the discharge of phosphorous, namely:

. The Phosphorous Regulations - (Local Government (Water Pollution) Act, 1977 (Water
Quality Standards for Phosphorus) Regulations 1998 - SI 258/1998) provide the
discharge limits.

o The Surface Water Regulations - (Quality of water intended for the abstraction of
drinking water) Regulations 1989 - SI 294/1989) provide for surface water quality
standards. (Now superceded by the P regs).

22 The requirements and standards set out in the Phosphorous Regulations, as they pertain to the

Lisheen Mine discharges are summarised below:

. Firstly the analysis must be MRP (mg/1).

o For streams and rivers with a Q value of 4-5 then the resultant P value in the stream

when fully mixed is 0.020 mg/1 MRP (0.065 mg/1 as PO,).

Unit D5, M7 Business Park, Newhall, Naas, Co. Kildare
T:045-895668 F:045-881705 Mb:087-2300933
Email: info@groundwatereng.ie
Directors: S O’Neill (Managing) O O’Neill
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2.3

. For streams and rivers with a Q value of 4 or 3-4 then the resultant P value in the

stream when fully mixed is 0.030 mg/1 MRP (0.097 mg/1 as POy).

° For streams and rivers with a Q value of 3 then the resultant P value in the stream

when fully mixed is 0.05 mg/1 MRP (0.16 mg/1 as POy).

The Surface Water Regulations have a variety of standards depending on the classification of

the water.
. For Al waters the I/PV value is 0.5 mg/1 as P-Os (0.11 mg/1 as P);
. For A2 and A3 waters the I/PV value is 0.7 mg/1 as P,Os (0.154 mg/1 as P);

3.0 Review of Historical Chemistry Data

OGE Sampling

3.1

On 18t October 2007, OGE took upstream, discharge and downstream samples of the Drish
Rossestown Rivers. The samples were analysed for phosphate levels and the certificate of
analysis is presented in Appendix No. 1. The phosphate results are presented in Table No. 1

below:

Table No. 1: Summary of Phosphate Concentrations in OGE Samples taken on 18 October 2007

River Sample ID Location Phosphate Phosphate

(mg/1 PO4-P) (mg/1 PO4)
Rossestown EUROSS Upstream 0.024 0.074
Rossestown = DISRO Discharge Point <0.01 <0.03
Rossestown QDSROSS Downstream <0.01 <0.03
Drish ZUSDRIS Upstream <0.01 <0.03
Drish  DISDRIS Discharge Point <0.01 <0.03
Drish . QDSDRIS Downstream <0.01 <0.03




3.2 The concentrations of phosphate upstream of the discharge point of 0.075mg/1 PO, exceeded
the limit of 0.065mg/1 as PO, for rivers of good water quality status, with a Q value of 4-5. This

is due to discharge from the upstream Templetuohy waste water treatment plant.

3.3 The phosphate concentration of <0.03mg/1 PO, in the discharge and the downstream sample
was less than the limit of 0.065mg/1 asPO4 for rivers of good water quality status, with a Q

value of 4-5.

3.4 These samples results indicate that at present, the discharge and downstream concentration of

phosphate comply with the limits set out in the Phosphorous Regulation (1998).

Lisheen Monthly and Quarterly Sampling Data 2005 - 2007

Drish River

3.5 The monthly sampling data for phosphorous from the first monitoring point 336m downstream
of the Drish River discharge point (PWE1) for the period 2004 to 2006 and the quarterly

sampling data for 2007 is presented in Table No. 2 below.

Table No. 2: Phosphate Levels in the Drish River Downstream of PWE1

Year Units Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2004 | mg/LP | <0001 | <0001 | <0001 | <0.001 | <0001 | <0001 | <0.001 | <0.001 | <0001 | <0.001 | <0.001 | <0.001
2005 mg/LP | <0001 <0001 <0001 0016  0.046 0039 002 <0001 <0001 <0001 <0.001 <0.001
2006 mg/LP | <0001 & 0205 @ 008 & <0001 <000l = <0.001 | <0.001  <0.001 <0.001 A <0.001 A
e — Do =B : — : : — : : — — -

3.6 One of the primary objectives of the Water Framework Directive (WFD) (2006/60/EC) is that
all river should reach good quality status (Q4). The Q rating for the Drish River at 336m and
5056m downstream of PWEI is presented in Table No. 3 below.




3.7

3.8

3.9

Table No. 3: Q Rating at Monitoring Stations on the River Drish

Q Rating
Year  Cagtletown Bridge Boolabeha Bridge
(Station No. 0700) = (Station No. 0100)
2005 3 3
2002 2-3 3
1999 2 34
1996 3-4 4
1992 4-5 4
1988 4 4-5

One of the primary objectives of the Water Framework Directive (WFD) (2006/60/EC) is that
all rivers should reach good quality status (Q4). The Q rating for the Drish River at 336m and
5056m downstream of PWEI is presented in Table No. 3 below.

The most recent Q rating for the Drish River is 3, which would equate to a resultant P value in
the stream when fully mixed of 0.050 mg/1 MRP (0.16 mg/1 as PO,). However, considering the
WED objective for good water quality status, it would be pertinent to ensure that the discharge
from Lisheen Mine does not cause the phosphate levels in the Drish River downstream to rise

above 0.030 mg/1 MRP (0.097 mg/1 as POy).

The downstream phosphate concentration exceeded the limit for Q4 waters in May and June
2005, March 2006 and January 2007. The phosphate concentration on all other sampling dates

was below this limit. This is equivalent to an 89% compliance during the monitoring period.
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Rossestown River

310  The monthly sampling data for phosphorous from the first monitoring point 10m downstream
of the Rossestown River discharge point (PWE2) for the period 2004 to 2006 and the quarterly
sampling data for 2007 is presented in Table No. 4 below.

Table No. 4: Phosphate Levels in the Rossestown River Downstream of PWE2

Year Units Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2004 mg/LP | <0.001 . <0.001 @ <0.001 <0.001 @ <0.001 @ <0.001 @ <0.001 : <0.001 : <0.001 : <0.001 @ <0.001 = <0.001
2005 mg/LP | <0.001 = <0.001 @ <0.001 @ <0.001 0.024 @ <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 | <0.001

2006 mg/LP = <0.001 0.048 <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 - -
2007 mg/LP | <0.001 - - <0.001 - - <0.001 - - <0.001 - -

311  The Q rating for the Rossestown River at two downstream monitoring points is presented in

Table No. 5 below.

Table No. 5: Q Rating at Monitoring Stations on the Rossestown River

Q Rating
Year Templetuohy Lisaticy Bridge Kilclonagh Bridge
Bridge (Station (Station No. 0200)
No. 0400) (Station No. 0100)
2005 3 3 3
2002 3 3 3-4
1999 3 4 4
1996 3 3-4 4
1992 3 4 4
1988 3-4 3-4 3-4
1985 - 3-4 4
1981 - 3-4 4
1977 - 3-4 4




3.12

3.13

As is the case with the Drish River, the most recent Q rating for the Rossestown River is 3,
which would equate to a resultant P value in the stream when fully mixed of 0.050 mg/1 MRP
(0.16 mg/1 as POy)..

The downstream phosphate concentration exceeded the limit for Q4 waters on one occasion
only in February 2006. The phosphate concentration on all other sampling dates was below this

limit. This equates to a 97% compliance.

4.0 Summary and Conclusion

41

4.2

Given that the objective of the WFD is to achieve good water quality status (Q4), then the most
appropriate emission limit for the Lisheen Mine would be to achieve a phosphate concentration
of 0.030 mg/1 MRP (0.097 mg/1 as POy) in the resultant fully mixing water downstream of the
discharge point.

The quarterly samples taken from Drish and Rossestown Rivers were shown to be 89% and

97% compliant, respectively, with this limit for Q4 waters.
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APPENDIX NO. 1

CERTIFICATE OF ANALYSIS FOR
OGE SAMPLES




BORD NA MONA :’f: Analysis Report

BORD NA MONA ENVIRONMENTAL LIMITED

Project Code : 07-12695 Report Unique ID: 14665
ReportDate:  31-Oct-2007 Commen, Date: 18/10/2007
Customer:  Ms. Aishling Whelan Contact Details:

COREILLY@GROUNDWATERENG.IE
UNIT D7 M7 BUSINESS PARK NEWHALL NAAS CO. |t 8 o watereng fe

KILDARE avantzelfde@GROUNDWATERENG.IE

Approved by : Shona Fox

Laboratory Manager
Sample Number : 122474 Client ID: EUSROSS 18/10/07
Sample Type:Groundwater Received: 18/10/2007 Condition: Good
Analysis Component Specification Result Units
BOD *BOD - <2 mgfl
coD *COoD - 38 mg/l
Sample Number : 122475 Client ID: DISSROSS 18/10/07
Sample Type:Groundwater Received: 18/10/2007 Condition: Good
Analysis Component Specification Result Units
BOD *BOD - <2 mg/l
CoD *COoD - <10 mg/l
Organic Carbon Total Organic Carbon - <5 mag/l
TONas N *TONas N - 1.64 mg/l

Bord na Mona Environmental Ltd., Technical Services Analytical Laboratory.
Main St., Newbridge, Co. Kildare, Ireland.
Telephone; +353-45-430416, Fax: +353-45-434207 Page 1 of 6
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BORD NA MONA ENVIRONMENTAL LIMITED

Prolect Code : 07-12695

Report Unique ID: 14665

Sample Number : 122476

Client ID: QDSROSS 18/10/07

Sample Type:Groundwater Received: 18/10/2007 Condition: Good
Analysis Component Specification Result Units
BOD *BOD - <2 mg/l
COoD *COD - <10 mgfl
Organic Carbon Total Organic Carbon - <5 mg/l
TON as N *TONas N - 2.76 mg/l
Sample Number : 122477 Client ID: ZUSDRIS 18/10/07
Sample Type:Groundwater Received: 18/10/2007 Condition: Good
Analysis Component Specification Result Units
BOD *BOD . <2 mg/l
COoD *COD - 38 mg/l
Organic Carbon Total Organic Carbon - 13 mg/l
TONas N *TONas N - 1.05 mg/l
Sample Number : 122478 Client ID: DISDRIS 18/10/07
Sample Type:Groundwater Received: 18/10/2007 Condition: Good
Analysis Component Specification Result Units
BOD *BOD - <2 mgfl
COoD *COD - <10 mgfl
Organic Carbon Total Organic Carbon - <5 mgfl
TONasN *TONasN - 1.93 mag/l
Bord na Ména Environmental Ltd., Technical Services Analytical Laboralory.
Main St., Newbridge, Co. Kildare, Ireland.
Telephone: +353-45-438416, Fax; +353-45-434207 Page 2 of 6
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BORD NA MONA ENVIRONMENTAL LIMITED

Project Code : 07-12695 Report Unique ID: 14665
Sample Number : 122479 Client ID: XDSDRIS 18/10/07
Sample Type:Groundwater Received: 18/10/2007 Condition: Good
Analysis Component Specification Result Units
BOD *BOD - <2 mg/l
COoD *COD - <10 mgfl
Organic Carbon Total Organic Carbon - <5 mag/l
TONasN *TON as N - 2.07 mgfl
Sample Number : 122480 Client ID: DRISTRIBUS 18/10/07
Sample Type:Groundwater Received: 18/10/2007 Condition: Good
Analysis Component Specification Resuit Units
BOD *BOD - <2 mg/l
coD *COD - 34 mgfl
Organic Carbon Total Organic Carbon - 12 mg/l
TONas N *TONasN - 2.68 mg/l
Sample Number : 122481 Client ID: EUROSS 18/10/07
Sample Type:Groundwater Received: 18/10/2007 Condition: Good
Analysis Component Specification Result Units
e.Coli e.Coli *** - <1 MPN/100 mis
Total Coliforms Total Coliforms *** - <1 MPN/100 mis

Bord na Ména Environmental Ltd., Technical Services Analytical Laboratory.
Main St., Newbridge, Co. Kildare, Ireland.
Telephone: +353-45-430416, Fax: +353-45-434207 Page 3of 6




BORD NA MONA &7

Analysis Report

BORD NA MONA ENVIRONMENTAL LIMITED

Prolect Code : 07-12695

Report Unique ID: 14665

Sample Number : 122482

Client ID: EUSROSS 18/10/07

Sample Type:Groundwater Received: 18/10/2007 Condition: Good
Analysis Component Specification Result Units
Organic Carbon Total Organic Carbon - 14 mg/l
TONas N *TON as N - 276 mg/l
Sample Number : 122483 Client ID: DISSROSS 18/10/07
Sample Type:Groundwater Received: 18/10/2007 Condition: Good
Analysis Component Specification Resulit Units
e.Coli e.Coli *** - <1 MPN/100 mis
Total Coliforms Total Coliforms *** - <1 MPN/100 mis
Sample Number : 122484 Client ID: QDSROSS 18/10/07
Sample Type:Groundwater Received: 18/10/2007 Condition: Good
Analysis Component Specification Result Units
e.Coli e.Coli *** - <1 MPN/100 mis
Total Coliforms Total Coliforms *** - <1 MPN/100 mis
Sample Number : 122485 Client ID: ZUSDRIS 18/10/07 v
Sample Type:Groundwater Received: 18/10/2007 Condition: Good
Analysis Component Specification Result Units
e.Coli e.Coli ™* - <1 MPN/100 mis
Total Coliforms Total Coliforms *** - <1 MPN/100 mis

Bord na Mana Environmental Ltd., Technical Services Analytical Laboratory.

Main St., Newbridge, Co. Kildare, Ireland.
Telephone: +353-45-439416, Fax: +353-45-434207 Page 4 of 6
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BORD NA MONA ENVIRONMENTAL LIMITED

Project Code : 07-12695

Report Unique ID: 14665

Sample Number : 122486

Client ID: DISDRIS 18/10/07

Sample Type:Groundwater Received: 18/10/2007 Condition: Good
Analysis Component Specification Result Units
e.Coli e.Coli *** - <1 MPN/100 mis
Total Coliforms Total Coliforms *** - <1 MPN/100 mis
Sample Number : 122487 Client ID: XDSDRIS 18/10/07
Sample Type:Groundwater Received: 18/10/2007 Condition: Good
Analysis Component Specification Result Units
e.Coli e.Coli *** - <1 MPN/100 mls
Total Coliforms Total Coliforms *** - <1 MPN/100 mis
Sample Number : 122488 Client ID: DRISTRIBUS 18/10/07
Sample Type:Groundwater Received: 18/10/2007 Condition: Good
Analysis Component Specification Result Units
e.Coli e.Coli *** - <1 MPN/100 mis
Total Coliforms Total Coliforms *** - <1 MPN/100 mis

Bord na Ména Environmental Ltd., Technical Services Analytical Laboratory.

Main St., Newbridge, Co. Kildare, Ireland.
Telephone: +353-45-439416, Fax: +353-45-434207

Page 5 of 6




BORD NA MONA :’: Analysis Report

BORD NA MONA ENVIRONMENTAL LIMITED

Prolect Code : 07-12695 Report Unique ID: 14665
Methods of Analysis
Analysis Name: Method:
BOD G/04: Based on APHA, 2005, 21st Edition, Method 5210B. TCMP Nitrification inhibition.
CcoD G/03: Based on APHA, 2005, 21st Edition, Method 5220D
Organic Carbon TOC Analyser
TONasN G/67 Based on APHA,2005,21st Edition,4500-N02B.Colorimetric method
Total Coliforms MPN based on IDEXX defined substrate method
e.Coli Gf72 MPN based on IDEXX defined substrate method
Notes
* = INAB accredited test ** = subcontracted test *** = outside accredited range
Conditions

1. Reports shall not be reproduced except in full, without the expressed approval of Bord Na Mona Technical Services Analytical Laboratory
2. Results contained in this report relate only to the items tested.
3. All Comments concerming this report or its contents should be forwarded to the Laboratory Manager

Bord na Ména Environmental Ltd., Technical Services Analytical Laboratory.
Main St., Newbridge, Co. Kildare, Ireland.
Telephone: +353-45-439416, Fax; +353-45-434207 Page 6 of 6
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OGE - O'Nei.!l Groundwater Engi
Attention Orla 0'Connell
Unit D5, M7 Business Park, Newhall

IRELAND

Certificate of analysis
Date: 11-01-2007

Please find enclosed the analytical results of the following analysis.

Certificate number 20071468448
Your project number 1560701
Your project name Lisheen
Your order number

Samples received on 10-22-2007

This Certificate of Analysis may only be used in its entirety.
Additional information concerning this Certificate of Analysis can be found in the Analytico document
'specifications of Methods of Analysis'. Copies are available from our Customer Service department.

Soil samples will be stored under controlled conditions for a period of 6 weeks and water samples for a period of
2 weeks after receipt of the samples at our laboratory. Without any additional request, samples will be disposed
when the above periods have expired. If you require Analytico to store the samples for a longer period, please
complete this page and return it to Analytico ot least one week before the period is due to expire. The costs of
prolonged storage periods may be found in our fees overview.

Storage period:
Date: Name: Signature:

We trust that we have performed the order in accordance with your expectations. If you have any remaining
questions concerning this Certificate of Analysis, please don't hesitate to contact our Customer Service.
¥

Yours sincerely,

Analytico Milieu B.V.
-—-—-"'"—-_

Ing. A. Veldhuizen
Laboratory Manager

Analytice Milleu B.V.

Gildeweg 44-44 Tel. +31 (0)34 242 6300 ABN AMRD B4 8B 74 486  Analytico Milieu B.V. is 150 9001: 2000 certified by Lloyd's RQA and
3771 HB Barneveld Fox +31 (0)34 242 63 9%  YAT/BTW No. qualified by the Flemish Region (OVAM and Dep. LNE), the Brussels
P.0. Box 489 E-mail info@anelytico.com NL#043.14.003.B01 Region (IBGE/BIM), the Walloon Region (DGRANE-OWD) and by the

3770 AL Barneveld NL Site www.analytico.com KvK No. 0v08842% Governments of France (MEDD) ond Luxembourg (MEV).
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Certificate of analysis
Your project number 1560701 Certificate number 2007146448
Your project name Lisheen Start date 10-22-2007
Your order number Report date 11-01-2007/12:58
Date sampling 10-18-2007 Enclosure A,B,C
Sampled by doc Page 1/4
Analysis Unit 1 2 3 4 5
Elements
Q Cadmium (cd) ug/L €0.40 1.0 <0.40 €0.40 1.0
Q Chromium (Cr) Hg/L <1.0 <1.0 1.0 <1.0 <1.0
9 Copper (Cu) pa/L <8.0 <8.0 <8.0 <8.0 <5.0
Q Mercury (Hg) pg/L  <0.080 <0.080 <0.050 <0.050 <0.080
Q Nickel (Ni) pg/L <5.0 31 21 <5.0 32
Q Lead (Pb) Hg/L <5.0 14 <5.0 <5.0 19
Q Zinc(In) Hg/L <10 350 230 <10 340
Q Calcium (Ca) mg/L 87 110 100 110 110
Q 1Iron (Fe) mg/L 0.80 0.29 0.16 0.12 0.36
Q@ Potassium (K) mg/L 1.2 6.2 5.8 2.9 6.2
Q@ Magnesium (Mg) mg/L 11 42 40 20 42
Q@ Manganese (Mn) mg/L 0.033 0.073 0.029 0.083 0.080
Q Sodium (Na) mg/L 8.2 13 13 9.4 14
Inorganic Compounds
Composite alkalinity (P-value) mmol/L €0.10 <0.10 <0.10 <0.10 <0.10
Total alkalinity (M-value) mmol/L 4.9 4.8 4.4 6.2 4.6
Q Ammoniac as NH4=-N mg N/L 0.33 1.5 0.30 0.081 1.5
Q Ammonia (NH4) mg/L 0.42 1.9 0.38 0.066 1.9
Q Carbonate mg/L <5.0 <5.0 <5.0 <5.0 <5.0
Q Bicarbonate (HCO3) mg/L 300 280 270 380 280
Q@ oOrtho-phosphate (P04-P) mg P/L 0.024 €0.010 €0.010 <0.010 <0.010
@ ortho-phosphate (P04) mg PO4/L 0.074 <0.030 <0.030 <€0.030 <0.030
Q Bromide mg/L <0.080 0.075 €0.050 <0.080 <0.080
¢ Chloride mg/L 18 22 21 17 21
Q Sulphate mg/L 2.8 220 200 21 220
Q Nitrate equivalent NO3-N mg N/L 2.7 1.6 2.7 1.0 1.6
Q@ Nitrate (NO3) mg/L 12 7.0 12 4.6 7.3
Q Nitrite as NO2-N mg N/L 0.031 0.041 0.03%1 0.012 0.081
Q Nitrite (NO2) mg/L 0.10 0.13 0.10 0.039 0.27
Hardness temporary mmol/L 2.5 2.8 2.2 3.1 2.3
No. Sample description Analytico-#
1 EUSROSS 3497888
2 DISROSS 3497589
3 QDSROSsS 3497590
4 IUSDRIS 3497591
5 DISDRIS 34975892
Q: butch Accreditation Council (RvA) accredited operation
A: APO4 cccradited operation
S: AS3000 accredited operation
Analytico Milleu B.V. This certificate shall net be reproduced except In full.
A
Gildeweg 44-46 Tel. +31 (0)34 242 63 00 ABN AMRO B4 85 74 4836  Analytico Milieu B.V. is 150 9001: 2000 certified by Lloyd's RQA and @m\
3771 WP Parneveld Fax +31 (0)34 242 63 99 VAT/BTW No. qualified by the Flemish Region (OVAM and Dep. LNE), the Brussals
P.0. Box 489 E-mail info@analytico.com NL 8043.14.08085.801 Region (IBGE/BIM), the Walloon Reglon (DGRNE-OWD) and by the TESTING

3770 AL Barneveld NL Site www.analytico,com KvK No, 09088623 Governments of France (MEDD) and Luxembourg (MEV). RvA LD10
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— analytico®
Certificate of analysis
Your project number 1860701 Certificate number 2007146448
Your project name Lisheen Start date 10-22-2007
Your order number Report date 11-01-2007/12:58
bDate sampling 10-18-2007 Enclosure A,B,C
Sampled by doc Page 2/4
Analysis Unit 1 2 3 4 5
Hardness temporary °D 14 13 12 17 13
Hardness temporary *F 28 23 22 31 23
¥
No. Sample description Analytico-#
1 EUSROSS 3497588
2 DISROSS 3497589
3 QDsRoss 3497590
4 IUSDRIS 3497891
8 DISDRIS 3497592
Q: Dutch Accreditotion Council (RvA) accredited operation
A: APO4 accredited operotion
S: AS3000 occredited operation
Analytico Milieu B.V. This certificote shall not be reproduced except In full.

ABN AMRO B4 05 74 484
VAT/BTW No.

NL 8043.14,0883.801
KyK No, 09088423

Gildewep 44-44

3771 HB Barneveld
P.0. Box 489

3770 AL Barneveld NL

Tel. +31 (0)34 242 43 00
Fox 431 (0)34 242 43 99
E-mail info@analytico.com
Site www.analytice.com

o
//’7—\\‘
Analytico Milieu B.V. is IS0 7001: 2000 certified by Lloyd's AQA and EM\

qualified by the Flemish Region (OVAM and Dep, LNE), the Brussels
Region (IBGE/BIM), the Walloon Region (DGRNE-0WD) and by the TEST]"G
Governments of France (MEDD) and Luxembourg (MEV). RvA LO10
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Certificate of analysis
Your project number 1560701 Certificate number 2007146448
Your project name lisheen Start date 10-22-2007
Your order number Report date 11-01-2007/12:58
Date sampling 10-18-2007 Enclosure fa,B,C
Sampled by doc Page 3/4
Analysis Unit é 7
Elements
Q Cadmium (Cd) pg/tL 0.91 <0.40
Q@ Chromium (Cr) Hg/L <1.0 <1.0
Q@ Copper(cu) pg/L <5.0 <5.0
Q Mercury (Hg) Hg/L <0.080 <0.050
Q  Nickel (Ni) Hg/L 28 <5.0
Q Lead (Pb) Hg/L 21 <5.0
Q Zine (In) pg/L 320 <10
Q@ Calcium (Ca) mg/L 110 110
Q Iron (Fe) mg/L 0.3¢9 0.17
Q Potassium (K) mg/L 5.8 4.1
Q Magnesium (Mg) mg/L 40 22
Q Manganese (Mn) mg/L 0.077 €0.010
Q Sodium (Na) mg/L 13 8.4
Inorganic Compounds
Composite alkalinity (P-value) mmol/L <0.10 <0.10
Total alkalinity (M-value) mmol/L 4.6 6.4
Q@ Ammonia as NH4=N mg N/L 1.2 <0.050
Q Ammonia (NH4) mg/L 1.8 <0.068
Q@ Carbonate mg/L <8.0 <5.0
Q@ Bicarbonate (HCO3) mg/L 280 390
Q Oortho-phosphate (P04-P) mg P/L <0.010 <0.010
Q ortho-phosphate (P04) mg PO4/L €0.030 <0.030
Q Bromide mg/L <0.050 <0.080
Q chloride mg/L 21 19
Q¢ Sulphate mg/L 200 24
Q Nitrote equivalent NO3-N mg N/L 1.6 2.6
Q Nitrate (NO3) mg/L 7.3 12
Q Nitrite as NO2-N mg N/L 0.074 <0.010
Q  Nitrite (N0O2) mg/L 0.24 <0.030
Hardness temporary mmol/L 2.3 3.e
No. Sample description Analytico-#
6 IDSDRIS 3497593
7 DRISTRIBUS 3497594
Q: butch Accreditation Council (RvA) accredited operation
R: APO4 accradited operation
S: AS3000 accradited operation
Analytice Hilieu B.V. This certificate shall not be reproduced except in full.
A
Gildewag 44-44 Tel. +31 (0)34 242 63 00 ABN AMRO B4 85 74 484  Analytico Milieu B.V. is 150 9001: 2000 certified by Lloyd's RQA and @m\
3771 ND Darneveld Fax +31 (0)34 242 43 9% VAT/BTW No. qualified by the Flemish Region (OVAM ond Dep. LNE), the Brussels
P.0. Box 489 E-mail info@analytico.com NL 0043.14.0805.801 Region (IBGE/BIM), the Walloon Region (DGRNE-0WD) and by the TESTING

3770 AL Barneveld Nt  Site www.analytico.com KvK No. 09088623 Governments of France (MEDD) and Luxembourg (MEV), RvA LD10
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Certificate of analysis
Your project number 1840701 Certificate number 2007146448
Your project name Lisheen Start date 10-22-2007
Your order number Report date 11-01-2007/12:58
Date sampling 10-18-2007 Enclosure A,B,C
Sampled by doc Page 4/4
Analysis Unit [ 7
Hardness temporary °D 13 18
Hardness temporary °F 23 32

No. Sample description Analytico-#
6 IDSDRIS 3497593
7 DRISTRIBUS 3497894
Q: Duteh Accreditation Council (RvA) accredited operation Initials
A: APO4 accredited oparation Pr.coord.

S: RSI000 occredited oparation jM
This certificate shall not be reproduced except in full.

/@
ABN AMRO 54 88 74 486  Analytico Milieu B.V. is IS0 9001: 2000 certified by Uloyd's RQA and @ 'R

Analytico Milleu B.V.

Gildewep 44-46 Tel. +31 (0)34 242 43 00

3771 NP Barneveld Fax +31 (0)34 242 43 99 YAT/BTW No. qualified by the Flemish Region (0VAM and Dep, LNE), the Brussels
P.0. Box 4839 E-mail info@analytico.com NL 8043.14.883.001 Region (IBGE/BIM), the Wallaon Region (DGRNE-OWD) ond by the TESTING
3770 AL Barneveld NL  Site www.aonalytico.com KvK No. 09088423 Governments of France (MEDD) and Luxembourg (MEV). RvA LD1D




% eurofins

— analytico’

Enclosure () concerning subsample information referring to certificate of analysis 2007146468

Page 1/1
Analytico-# Drill-# Description Description From To Barcode Sample description
3497588 0730018397  EUSROSS
3497588 0730015454
3497588 0720077814
3497588 0840202342
3497588 0580385086
3497889 0730015473 DISROSS
3497889 0730015418
3497589 0720059847
3497589 0840202287
3497589 0580385034
3497590 07300185345 QDSROSS
3497590 0730015234
3497590 0720077938
3497590 0840202505
34978%0 0580385091
3497591 0730015462  7yUsSDRIS
3497591 07300158246
3497594 0720077807
3497591 08402028146
3497591 0580385099
3497592 0730015119 DISDRIS
3497592 0730015274
3497592 0720077809
3497592 0840202273
3497592 0580385042
3497893 0730015099 IDSDRIS
3497593 07300181587
3497593 0720077820
3497893 0840202124
3497593 0580385088
3497594 0730018193 DRISTRIBUS
3497594 0730015272
3497554 0720077810
3497894 0840202266
3497594 0580385081

Analytico Milieu 8.v.

Gildeweg 44-46 Tel. +31 (0134 2426300 ADN AMRO 54 88 74 486  Analytico Milieu B.V. is IS0 9001: 2000 certified by Lloyd's RQA and
3771 N8 Barneveld Fax +31 (0)34 242 63 99 VAT/BTW Mo. qualified by the Flemish Region (OVAM and Dep. LNE), the Brussels
P.0. Box 459 E-mall info@analytico.com NL8043.14.003.801 Region (IBGE/BIM), the Walloon Region (DGRNE-0WD) and by the

3770 AL Borneveld NL Site www.analytico.com KvK No. 070080423 Governments of France (MEDD) and Luxembourg (MEV).
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Enclosure (B) concerning remarks referring to certificate of analysis 2007146468

Page 1/1

General remark referring to certificate of analysis
Revised version dated 1st of November 2007

Analytico Milleu B.V,

Glldeweg 44-44 Tel. +31 (0)34 242 63 00 ADN AMRO B4 8B 74 484  Analytico Milieu B.V. is 150 9001: 2000 certified by Lloyd's RgRA and
3771 NB Barneveld Fax +31 (0)34 242 63 99 VAT/BTW No. qualified by the Flemish Region (OVAM and Dep. LNE), the Brussels
P.0. Box 489 E-mail Info@onalytico.com NL 8043.14.803.001

Reglon (I8GE/BIM), the Walloon Reglon (DGRNE-0WD) and by the

3770 AL Barnaveld NL Site www,analytico.com KvK No. 0F080562% Governments of France (MEDD) and Luxembourg (MEY).
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Enclosure (C) concerning method references referring to certificate of analysis 20071464648

Page 1/1
Analysis Method Technique HMethod reference
Sulphate jonchromatography wo304 Ion Chromatography In accordance with NEN-EN-ISO 10304~1/
ICP-Ms Sodium (Na) w0420 ICP-MS In acc. with NEN-EN-IS0 17294-2: 2004/ i
Nitrite (discrete analyser) WO0566 Spectrometry In accordance with 0-NEN 6504:2004
Chloride ionchromatography w0304 Ion Chromatography In accordance with NEN-EN-ISO 10304-1/
ICP-MS Cadmium w0420 ICP-MS In acc. with NEN-EN-IS0 17294-2: 2004/ i
ICP-MS Iron (Fe) w0420 1CP-MS In ace. with NEN-EN-IS0 17294-2: 2004/ i
ICP-MS Lead w0420 ICP-MS In acc. with NEN-EN-IS0 17294-2: 2004/ i
ICP-MS Zine w0420 ICP-MS In acc. with NEN-EN-IS0 17294-2: 2004/
I1CP-MS Magnesium (Mg) w0420 1CP-MS In acc. with NEN-EN-ISO 17294-2: 2004/ |
ICP-MS Copper w0420 ICP-MS In acc. with NEN-EN-IS0 17294-2: 2004/ i
Hardness temporary w0845 Titrimetry In house method
Ammonium (discrete analyser) w0566 Spectrometry In accordance with 0-NEN 6604:2006
1CP-MS Chromium w0420 ICP~MS In acc. with NEN-EN-IS0 17294-2: 2004/ i
Manganese (Mn) w0420 1CP-M5S In acc. with NEN-EN-IS0 17294-2: 2004/ i
Composite alkalinity (P-value) w0545 Titrimetry In accordance with NEN-EN-150 9963-1
ICP-MS Mercury w0420 ICP-MS Cf. NEN-EN-I50 17294-2: 2004 / Gelijk.w.
Nitrate (discrete analyser) w0566 Spectrometry In accordance with 0-NEN 4404:2004
ICP-MS Potassium (K) w0420 ICP-MS In acc. with NEN-EN-IS0 17294-2: 2004/ i
ICP-MS Nickel w0420 ICP-MS In acc. with NEN-EN-IS0 17294-2: 2004/ i
ortho-phosphate (discrete analyser) W0S566 Spectrometry In accordance with 0-NEN §604:2006
Bromide jonchromatography w0304 Ion Chromatography In accordance with NEN-EN-IS0 103041/
ICP-MS Calcium (Ca) w0420 ICP-MS In acc. with NEN=EN-IS0 17294-2: 2004/ i
Carbonate /Bicarbonate w0845 Titrimetry In house method

Further information about the applied methods as well as the classification of the accuracy, are listed in our
supplement: "Specification of methods of analyses", version January 2004.

Analytico Milieu BV,
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3770 AL Barneveld NL Site www.analytico.cem NL8043.14.003.801 Governments of France (MEDD) and Luxembourg (MEV).
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