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Terms and abbreviations 

ALA or ZAL or €a:  

Andamooka Limestone aquifer 

AHD:  

Australian Height Datum 

ANZECC:  

Australian and New Zealand Environment Conservation Council 

ARMCANZ:  

Agriculture and Resource Management Council of Australia and New Zealand 

artesian Eromanga Basin:  

that part of the Eromanga Basin where groundwater pressures are artesian 

artesian Eromanga (GAB) aquifers:  

the aquifers of the artesian Eromanga Basin 

EIS:  

Environmental Impact Statement 

GAB:  

Great Artesian Basin (in this document the term refers to the “artesian Eromanga Basin” 

GDE:  

groundwater dependent ecosystem 

GFS:  

groundwater flow system 

NATA:  

National Association of Testing Authorities 

non-artesian Eromanga Basin:  

that part of the Eromanga Basin where groundwater pressures are non-artesian, aquifers may be 

confined or unconfined 

non-artesian Eromanga aquifers:  

the aquifers of the non-artesian Eromanga Basin, i.e. groundwater pressures may be sub-artesian 

or the aquifers host the water table 

OD:  

Olympic Dam  
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RSF:  

rock storage facility 

SA EPA:  

South Australian Environment Protection Authority 

SEIS:  

Supplementary Environmental Impact Statement 

SML:  

Special Mining Lease 

SWL:  

standing water level 

TDS:  

salinity, expressed as total dissolved solids 

THA or ZWC:  

Tent Hill aquifer (lower Arcoona Quartzite and Corraberra Sandstone) 

THZ:  

Torrens Hinge Zone 

TSF:  

tailings storage facility 

TSS:  

total suspended solids 

Victorian EPA:  

Victorian Environment Protection Authority 

 



Olympic Dam EIS Project – Hydrogeological data and information collation report 
FINAL  

 

1. Introduction 

This factual report has been prepared to present the results of additional hydrogeological data 

collection that has been undertaken by SKM since the preparation of the draft EIS and that are of 

relevance for the proposed expansion of Olympic Dam, and the Supplementary EIS.   

Various hydrogeological investigations have been carried out in support of the draft EIS with 

several investigations continuing in parallel, and subsequent, to Draft EIS preparation.  Although 

the later information and interpretations were not available for the Draft EIS, they are available to 

assist with responses to submissions made in regard to the Draft EIS. 

Hydrogeological field investigations completed by SKM in parallel to preparation of the Draft EIS 

have included: 

1) Drilling, well construction and aquifer testing for EIS-related hydrogeological investigations 

(Attachment A). 

2) Drilling, well construction and aquifer testing for mine pit dewatering and depressurisation 

trial (Attachment B). 

3) A groundwater baseline sampling and analytical program (Attachment C). 

4) Drilling, well construction and aquifer testing for saline groundwater supply investigations of 

the Andamooka Limestone aquifer (Attachment D). 

 

In addition to this additional information, a log for the Margaret Creek Bore #1, which is located 

near Billa Kalina Spring northwest of Olympic Dam, is provided as Appendix E.  The log has been 

recently prepared and is based on drill cuttings that are around 100 years old.  It is likely that the 

existing operational Margaret Creek Bore #2 draws water from Eromanga Basin sediments. 

Table 1.1 summarises the types of hydrogeological information collected for the investigations 

documented in this report. 

Section 2 presents a summary of the methodologies employed in the gathering of data and 

information presented in the Appendices. 

Figure 1.1 presents a locality plan for all of the drilling and testing locations referred to in this 

report. 
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 Figure 1.2 
  Locality plan for  
 EIS-related  
 groundwater  
 studies 
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 Table 1.1  Hydrogeological information collected in additional investigations 

 EIS 

investigations 

(Stuart Shelf) 

Motherwell 

investigations 

Baseline WQ 

sampling 

EIS 

investigations 

(THZ) 

Dewatering 

investigations 

Motherwell 

Extension 

investigations [1] 

DATA December 2007 May 2008 July-Sept 2008 August 2008 October 2008 Sept-Oct 2008 

Well logs 16 new wells (9 

locations) 

24 new wells (20 

locations) 

 5 new wells  14 new wells 16 new wells (9 

locations) 

Water levels 16 new wells 23 new wells 53 existing wells 5 new wells 14 new wells 16 new wells 

Water chemistry 16 new wells 23 new wells 54 existing wells 5 new wells 14 new wells 16 new wells 

Yield estimates 16 new wells 23 new wells  5 new wells 14 new wells  16 new wells 

Aquifer testing data 2 new wells 4 new wells   2 new wells  

ANALYSIS       

Cross-sections        

Major ion (Piper plots)       

Other WQ analyses       

Water level contours       

Mapping well yields       

Mapping salinity       

Mapping WQ parameters       

Notes: 1.  9 locations completed from a planned 15 
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2. Work program summaries 

2.1. General 

Drilling and testing of wells occurred under the supervision of SKM during 2008. Drilling targets 

were selected by BHP Billiton. 

2.2. Clearances 

All wells were sited on previously disturbed land or land clear of vegetation and all were given 

environmental and heritage clearance.  Water produced during drilling and subsequent aquifer tests 

was contained in sumps. 

Environmental and heritage assessments were undertaken by authorised BHP Billiton 

environmental personnel in consultation with local Native Title Claimant groups.  The purpose of 

the permit system is to ‘clear’ areas prior to any disturbance arising from activities such as drilling.  

Environmental and heritage clearance permits contain information on the area to be disturbed by a 

drilling activity.  These permits also identify site-specific conditions relating to the protection of 

any significant environmental or heritage features identified near the site. 

Within previously cleared areas, sumps were constructed to contain drill cuttings, and water 

produced during drilling and subsequent aquifer tests. Water that could not be contained in the 

sumps was allowed to run over the ground provided no vegetation, access routes or infrastructure 

would be adversely affected.  In situations where uncontained water or airlifting spray threatened 

areas of environmental concern, drilling was temporarily terminated for protection to be established 

in the form of earth wall bunds or more favourable weather conditions.  

2.3. Equipment 

Drilling works were undertaken by Gorey and Cole Drillers (G&C) using a Schramm T685WS 

drilling rig equipped for conventional down-the-hole (air) hammer drilling with auxiliary boosted 

air compressors.  The Schramm rig has air capacity (with auxiliary booster and compressor) of 

350 psi (2200cfm) to depths greater than 600 m. 

Different types and sizes of drill bits were used during the drilling of each hole to reach target 

depths at desired hole diameters: 

 The drilling of each well was commenced with a 17½” or 14¾” tri-cone roller to accommodate 

steel surface casings. 

 Following the installation of surface casing, hammer bits ranging in size from 14¾”, 97/8”, 

12¼”, 77/8” and 55/8” were utilised.  
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Airlift yields were estimated using a 90o v-notch weir (or through a bucket test when flow could 

not be channelled through a v-notch weir), and field measurements of water quality parameters 

(EC, pH, temperature) were undertaken using calibrated electronic meters.   

2.4. Water well construction  

2.4.1. Overview 

All wells were constructed to the standards specified in the Minimum Construction Requirements 

for Water Bores in Australia (Land and Water Biodiversity Commission, 2003). 

2.4.2. Monitoring wells 

All monitoring wells were drilled using conventional air hammer techniques. 

Surface casing (16”, 12” or10” DN steel) was installed within shallow unconsolidated sediments 

and pre-collars installed before the first water cut (12” DN with sometimes telescoped 10” DN 

steel).  All casings were cemented in place and tails drilled out at 97/8”, and 77/8” diameter.   

2.4.3. Field supervision and data collection 

SKM hydrogeologists supervised the drilling and completion of all wells.  Information collected 

during drilling included: 

 Lithology, based on drill cuttings collected at 2 m intervals.  

 Penetration rate, based on time for drilling each rod length. 

 Airlift water yield, measured whilst drilling and between rod changes. 

 Groundwater temperature, electrical conductivity (EC as mS/cm) and pH, measured during 

airlift at each rod change and water cut encountered. 

 Unload pressure, i.e. measurement of the pressure (PSI) required to lift groundwater from the 

borehole at each rod change (normally recorded by the driller). 

 Depth to groundwater, when possible during and after drilling. 

 Airlift recovery depth to groundwater post drilling.  

 Daily activity, such as time drilling, tripping in and out of the borehole, the time of bit 

changes, well construction, and rig breakdown. 

 

Composite well logs are presented in Attachment A.  Data concerning drilling penetration rates, 

airlift yield and EC profile logs are presented in Attachment B.  Laboratory analytical reports are 

presented as Attachment C.  Field purge sheets completed during sampling are presented as 

Attachment D. 
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2.4.4. Well development 

Each well was developed via airlifting following completion of construction using the rig’s on-

board compressor.  Development was undertaken in order to remove drilling fluids and 

cuttings/fines and to induce hydraulic connection between the bore and the aquifer. 

Airlift development of observation wells was achieved using a 2” poly airline, submerged to just 

above the screened interval.  Each well was developed for a minimum of one hour or until 

groundwater parameters of EC, pH and temperature had stabilised to within 10% of previous 

readings.   

2.4.5. Aquifer testing 

Airlift recovery tests were also performed on the majority of the observations wells. The wells were 

airlifted for an average of two hours and then depth to water was recorded for 1 hour or until water 

levels had recovered back, or near, to static.  

2.4.6. Site rehabilitation 

To comply with environmental permit conditions, site rehabilitation was undertaken after drilling, 

construction and testing works.   

Rehabilitation involved fencing off drill sites, including sumps and bunds with removable plastic 

bunting and star pickets for a period of three weeks after cessation of work; after which all 

introduced material (drill cuttings and imported soil for the construction of turkey nets) was 

removed for appropriate disposal on the SML. 

2.5. Baseline groundwater sampling 

2.5.1. Overview 

A total of 57 groundwater monitoring wells were sampled over the winter months from July to 

September 2008. 

The monitoring wells were selected to provide information about the main hydrostratigraphic units 

of each of the three main geological provinces that feature in the broader Olympic Dam region, 

namely :   

Stuart Shelf  

 Andamooka Limestone Aquifer (ALA) 

 Yarloo Shale Aquitard 

 (Upper) Arcoona Quartzite Aquitard 
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 Tent Hill Aquifer (THA) 

Adelaide Geosyncline  

 ABC Quartzite (equivalent to Arcoona Quartzite) 

 Brachina Formation (equivalent to the THA) 

 Amberoona Formation 

Eromanga Basin  

 Cadna-owie Formation / Algebuckina Sandstone 

Groundwater was also sampled from wells installed in the tailings materials of the existing ODO 

TSF. 

2.5.2. Groundwater levels 

Groundwater levels at each operational monitoring well were measured prior to sampling using an 

electronic water level probe.  Because of the high salinity of groundwater, water level data were 

density corrected prior to conversion to m AHD.  

2.5.3. Groundwater sampling 

Monitoring wells were purged and sampled using the low flow, minimal drawdown (micropurge) 

sample technique with the following exceptions: 

 Monitoring wells H1-1, H1-2, H3-1, H3-2, H4-2 and LR4 were sampled by disposable 

polyethylene bailer because of low well yield and/or shallow depth precluding the use of 

micro-purge sampling; 

 Monitoring wells QT2, LR4, PT17, RT16b, RT17b, PT31, MAR3-20, RT02b, PT66, MAR4-

20a, MAR4-20b, PT40, PT60 and MAR7 were all sampled by disposable polyethylene bailer 

because of  deep static water levels (SWLs) precluding the use of micro-purge sampling; 

 Production bore LP2 was sampled from the dedicated sampling spigot (1” ball valve) installed 

on the discharge line because this is an active pumping bore with permanent pipe work 

installed, which precludes access to the borehole for micropurge sampling equipment. 

For low flow sampling a micro purge bladder pump (QED MP10) was utilised comprising a 

submersible stainless steel tube with an internal bladder controlled by compressed air. The pump 

intake was placed in the centre of the screened interval. New rolls of Low Density Polyethylene 

(LDPE) tubing were used and dedicated for each monitoring well. Sample tubing was recovered, 

labelled and stored in a central location onsite for future use. The bladder pump was 

decontaminated with a 10% Decon-90 solution and triple rinsed with clean potable water prior to 

use at the next location. 
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Field physical and chemical parameters were recorded regularly during sampling. Once stable 

geochemical conditions were achieved, as indicated by the last two consecutive readings, a 

groundwater sample was collected. The stability of field parameters indicates that the groundwater 

sample collected is representative of groundwater in the aquifer at the depth setting of the intake. 

A summary of the stabilised field parameters at the time a groundwater sample was collected is 

presented in Section 6. 

Groundwater samples were placed in new laboratory-supplied sample bottles containing 

appropriate preservatives, and then placed into an esky containing ice, for transport to Labmark 

Environmental Laboratories.  Labmark is certified by the National Association of Testing 

Authorities (NATA) for the analyses undertaken for this sampling program.  Blind coded intra-

laboratory duplicates and inter-laboratory duplicate groundwater samples were also collected and 

sent to Labmark and Australian Laboratory Services (ALS) (also NATA certified for the analyses 

undertaken), respectively.  Four rinsate blank samples were collected to test the effectiveness of 

field decontamination procedures. 

Groundwater samples collected for dissolved metals analysis were filtered in the field using a 

dedicated 0.45 micron filter for each sample and were placed into pre-acidified containers. Samples 

for total metals (Fe only) were not filtered and were placed directly into pre-acidified laboratory 

bottles. 

A separate groundwater sample (1 L, un-filtered, acidified with nitric acid) was collected from 

wells LT02/LP2, LR1, LR2, LR8, LR9, LT19, LT41, PT24a, RT16a and RT17a, then placed into a 

20 L steel drum containing ice and vermiculite for transport to Australian Radiation Services 

(ARS) for radionuclide analyses (226Ra). 

2.5.4. Laboratory analyses 

Based on historical results in the vicinity of the current TSF, and consistent with analyses 

undertaken for previous monitoring events, the analytical program undertaken for all monitoring 

wells is outlined in Table 2.1.  Monitoring wells QR2, PT64 and LR4 were the only wells for 

which a complete analysis was not undertaken, due to well complications, dryness and low yield 

respectively.  
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 Table 2.1  Field and laboratory analyses conducted 

Field Parameter Laboratory Analyses 
SWL pH 
pH TDS 
EC EC 
Eh Silica (Si) 
Temperature Major Cations (Ca, Mg, Na, K) 
Total CO2 (TSF only) Major Anions (Cl, SO4, HCO3, CO3) 
 Nutrients – (NO2, NO3, Total Nitrogen, TOC, TKN) 
 Acidity (as CaCO3) 
 Alkalinity (OH, HCO3, CO3 – each reported as CaCO3) 
 Dissolved Metals  - Aluminium – Al, Antimony – Sb, Arsenic – As, Beryllium – Be, 

Barium – Ba, Bismuth – Bi, Boron – B, Cadmium – Cd, Chromium – Cr, Cobalt – 
Co, Copper – Cu, Gold – Ag, Iron – Fe, Lead – Pb, Lithium – Li, Manganese – Mn, 
Molybdenum – Mo, Nickel – Ni, Selenium – Se, Strontium – Sr, Thallium – Tl, 
Thorium – Th, Tin – Ti, Titanium – Ti, Uranium – U, Vanadium – V, and Zinc – Zn) 

 Radionuclide’s (226Ra) (analysis undertaken by ARS for wells below and around 
the existing ODO TSF only) 

 
Notes:   
SWL:  Static Water Level 
EC:  Electrical Conductivity 
Eh:  Redox Potential 
TDS:  Total Dissolved Solids 
ARS:  Australian Radiation Services 
TSF:  Tailings Storage Facility 
 

2.6. Laboratory analysis of groundwater quality 

Water samples were collected from each well during development after consecutive readings 

stabilised to within 10% of previous readings.  Additional samples were collected using disposable 

bailers at least 3 days post drilling completion to obtain a representative sample of native 

groundwater.  The bailed samples were submitted to the analytical laboratory for testing along with 

several drilling and development samples.  The samples were collected into laboratory prepared 

containers, stored on ice and submitted to ALS Environmental Pty Ltd (ALS) for analysis of the 

following analytes (ALS is a NATA accredited laboratory for the analyses undertaken): 

 General:  

pH, EC, salinity as total dissolved solids (TDS), suspended solids (SS), turbidity and 

alkalinity. 

 Major ions:  

Sulfate, chloride, calcium, magnesium, sodium, potassium, fluoride, and carbonate (as 

CaCO3). 

 Dissolved metals:  

Iron, aluminium, arsenic, barium, cobalt, copper, lead, manganese, molybdenum, strontium, 

uranium, zinc and boron. 
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 Total Metals:  

Iron. 

 Nutrients:  

Nitrite (as N), nitrate (as N) and nitrite + nitrate (as N). 

 

2.7. Establishing baseline water quality levels 

In order to determine pre-development groundwater chemistry conditions around OD, wells in the 

sampling program have been placed into groupings based on hydrostratigraphic units (see previous 

section) and location.  The geographical classifications used are:  

1) in the vicinity of existing ODO TSF;  

2) in the vicinity of the proposed ODX TSF and RSF (sub-regional);  

3) within the broader regional groundwater flow systems (regional). 

 

To attempt to characterise each grouping, the water quality analyte measurements have been 

presented as a range and as geometric means.   

As a means of further evaluating groundwater quality, analytical data have been compared to 

published guideline values that are set by government regulators to protect specific environmental 

values.  It should be noted, however, that the natural salinities of the groundwaters in the study area 

often far exceed the salinities of the environments for which these criteria have been set (ie. potable 

water, freshwater or marine systems).  As a consequence, an exceedance of a particular guideline 

value for one or other analytes may be quite irrelevant where (as is common) the high salinity of 

the groundwater means that beneficial use for the waters is generally limited to industrial purposes 

only (refer SKM, 2010; Section 3).  The results of this approach are presented in Attachment C. 
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4. Statement of limitations 

The services provided by Sinclair Knight Merz Pty Limited in preparing this report and 

undertaking the various studies contributing to the findings of the report have been conducted in a 

manner consistent with the level of quality and skill generally exercised by members of its 

profession and consulting practice.  

This report has been prepared solely for use by BHP Billiton and may not contain sufficient 

information for the purposes of other parties or for other uses.  Any reliance on this report by third 

parties shall be at such party’s sole risk.  

The information in this report is considered to be accurate with respect to conditions encountered at 

the time field investigations were undertaken, and conclusions are based on the data available at the 

time of report preparation.  Interpretations of data and information presented in the appendices 

were valid at the time reporting of the studies took place.  A different interpretation may now be 

appropriate given the time that has expired since the reports were prepared and the fact that new 

information may now be available. 
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Table 4.1 EIS drilling program  

Target Screened 
Unit 

Depth 
(m) Intention Outcome 

RT-1 Pwc 474 Full penetration and screening of the Corraberra 
Sandstone. 

The hole was terminated in the Tregolana Shale after full penetration of the target 
formation.  Paired with the Andamooka Limestone LR-10 well, this is now a nested site. 

RT-2a €a 295 Full penetration and screening of the Corraberra 
Sandstone. A collapsed hole after 295m forced an Andamooka Limestone completion. 

RT-2b Pws 342 Full penetration and screening of the Corraberra 
Sandstone. 

Completed within in the upper Tent Hill sequences of Red Arcoona Quartzite and 
provides a nested site. 

RT-3 €a 149 Completion below watertable. Completed and screened within the unconfined Andamooka Limestone after penetration 
of the first major water cut 

RT-4a €a 58 Hole terminated after first water cut and screened in the upper Andamooka Limestone. 

RT-4b Pwx 522 

Provide a nested site to compare deep lithological 
sequences beneath the unconfined Andamooka 
Limestone to the north of Yarrawurta Springs. 

A production zone of 320m was screened entirely within the Yarloo Shale after no major 
water cuts were encountered in this unit. 

RT-5a €a 66 Hole terminated after first major water cut in the upper Andamooka Limestone. The hole 
was left open for production. 

RT-5b/c €a/ 
Pwa-Pwr 634 

Provide a nested site to compare deep lithological 
sequences beneath the unconfined Andamooka 
Limestone to the west of Yarrawurta Springs. 

Drilling was terminated in the Brachina Formation after no major water cuts were 
encountered after the base of the Andamooka Limestone.  Completion screened and 
gravel packed 200m of ABC Range Quartzite and Brachina Formation (RT-5c).  This 
completion was isolated with a 240m seal form a second PVC installation within the 
lower dolomitic Andamooka Limestone (RT-5b).  The second installation, owing to 
groundwater salinity measurements taken while drilling that showed distinctly different 
salinities encountered within the upper Andamooka Limestone and deeper (>140m) 
dolomitic stratum. 

RT-7a/b Pws 198 
Provide a nested site to compare deep lithological 
sequences beneath the unconfined Andamooka 
Limestone east of Yarrawurta Springs. 

Two PVC completions were made in this well; the deepest, RT-7b, within the lower part 
of the formation and is isolated from the shallower completion of RT-7a within a more 
weathered zone. 

RT-9 Pwr 71 
Target a sandstone unit reportedly 15-20m below 
ground level underlying Bulldog Shale, supposedly 
harboring a perched groundwater table or mound. 

The sandstone unit was not intersected; drilling continued and was terminated after the 
first water cut, which was screened. 

RT-16a €a 68 
Final depths were based on lithological logging of 
RT-16b and targeted karst within the Andamooka 
Limestone. 

The final depth and screened interval was entirely within the Andamooka Limestone. 

RT-16b Pwm 252 Full penetration and screening of the Corraberra 
Sandstone. 

Final depth was reached in the Tregolana Shale after full penetrating of the Corraberra 
Sandstone. RT-16 is now a nested site. 

RT-17a €a 84 
Final depths were based on lithological logging of 
RT-17b and targeted karst within the Andamooka 
Limestone. 

The final depth and screened interval was entirely within the Andamooka Limestone. 

RT-17b Pwc 264 Full penetration and screening of the Corraberra 
Sandstone. 

Final depth was reached in the Tregolana Shale after full penetrating of the Corraberra 
Sandstone. RT-17 is now a nested site. 

PHowe
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Table 4.2 Investigation well completion summary 

Surveyed Location 
(MGA94_Zone53) Dates Drilled Final Pre-collar Casing Monitoring casing     

Well 
Number 

Easting Northing TOC 
(mAHD) 

DWLBC 
Permit 

Number 

BHP 
Number 

Start Completed 

Drill 
Method 

EOH 
Depth 

(m) 
Depth 

Setting 
(m) 

Diameter 
(mm) Material Blank Interval 

(m) 
Slotted/Production 

Interval (m) 
Diameter 

(mm) Material Gravel pack Seal 

Aquifer 
monitored 

RT-1 705545.1 6652082.7 50.082 122678 RD2789 13-Jul-07 23-Jul-07 Air 
Hammer 474 192 200 STL 0-438, 444-450, 

456-462, 468-474 
438-444, 450-456, 

462-468 50 PVC 420-474 388-420 Pwc 

RT-2a 691869.1 6656801.7 95.578 122684 RD2790 17-Nov-06 28-Jun-07 Air 
Hammer 295 25 250 STL 0-113.5 113.5-119.5 50 PVC - 80-102 €a 

RT-2b 691848.8 6656794.5 95.556  RD2883 29-Jun-07 12-Jul-07 Air 
Hammer 342 166 200 STL 0-330 330-342 50 PVC 318-342 270-316 Pws 

RT-3 696948.5 6666399.4 100.822 122656 RD2791 12-Dec-06 17-Dec-06 Air 
Hammer 149 34 200 STL - 34-149 (Open hole) - - - - €a 

RT-4a 711500.1 6668734.5 72.164 122677 RD2792 21-Aug-07 23-Aug-07 Air 
Hammer 58 6 200 STL 0-42 42-58 (Isolated 

Open Hole) 50 PVC - 22-42 €a 

RT-4b 711497.0 6668745.9 72.224 122681 RD2793 10-Aug-07 22-Aug-07 Air 
Hammer 552 172 200 STL 0-486 486-522 50 PVC 472-522 402-472 Pwx 

RT-5a 712725.5 6661144.8 48.820 122679 RD2794 06-Aug-07 07-Aug-07 Air 
Hammer 66 36 200 STL - 36-66 (Open hole) 50 PVC - - €a 

RT-5b 0-164, 178-200 155-167 50 PVC 146-178 134-146, 
178-420 €a 

RT-5c 
712713.8 6661127.0 48.475 122676 RD2795 24-Jul-07 07-Aug-07 Air 

Hammer 634 142 200 STL 
0-500 500-634 (blank-slot-

blank…) 50 PVC 420-634 134-146, 
178-420 Pwa/Pwr 

RT-7a 0-24 24-36 50 PVC 30-70 
(Open hole) 

3-13, 
141-166 Pfa 

RT-7b 
732710.4 6666104.8 65.011 122680 RD2937 24-Aug-07 29-Aug-07 Air 

Hammer 198 10 200 STL 
0-190 190-196 50 PVC 166-196 3-13,  

141-166 Pfa 

RT-9 682696.7 6702115.4 59.292 122667 RD2800 10-Jan-06 12-Jan-06 Air 
Hammer 71 5 150 STL 0-47, 59-71 47-59 50 PVC n/a n/a Pwa 

RT-16a 677878.8 6634871.5 102.423 127994 RD2880 09-Jun-07 10-Jun-07 Air 
Hammer 68 12 200 STL 0-62 62-68 50 PVC Open hole 55-60 €a 

RT-16b 677884.1 6634858.8 102.453 122665 RD2879 03-Jun-07 09-Jun-07 Air 
Hammer 252 72 150 STL 0-198, 210-216 198-210 50 PVC 185-216 168-178 Pwc 

RT-17a 676745.6 6633219.6 101.557 127945 RD2882 17-Jun-07 19-Jun-07 Air 
Hammer 84 6 150 STL 0-66, 78-84 66-78 100 PVC 60-84 

(Open hole) 50-60 €a 

RT-17b 676758.7 6633223.9 101.938 127943 RD2881 11-Jun-07 18-Jun-07 Air 
Hammer 264 90 200 STL 0-236, 248-264 236-248 50 PVC 224-264 214-224 Pwc 
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Table 5.1 Summary of airlift yields (L/s) of RT wells 

Stuart Shelf  

Regional Target Andamooka Limestone Yarloo Shale Arcoona Quartzite 
(red) 

Arcoona Quartzite 
(white) 

Corraberra 
Sandstone Tregolana Shale 

RT-1 10 0.1 0.1 0.5-1 1 - 

RT-2a 12  >1    

RT-2b 20 - 16.5-381    

RT-3 <0.1      

RT-4a 5      

RT-4b 20-30 0.5-1     

RT-16a <0.1      

RT-16b -  <0.5 3-5 >7 - 

RT-17a -      

RT-17b 3  - - 5 - 

Adelaide Geosyncline 

Regional Target Andamooka Limestone Amberoona 
Formation Bunyeroo Formation ABC Range 

Quartzite 
Brachina 

Formation  

RT-7 x ~1     

RT-5a ~10      

RT-5b ~50, 5  <0.1 <0.1 <0.1  

RT-9     0.1  

Notes: 1measured as combination yield form €a and Pws (red) 
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Table 5.2 Summary of groundwater salinity as electrical conductivity (mS/cm) of RT wells 

Stuart Shelf   

Well Number Andamooka Limestone Yarloo Shale Arcoona Quartzite 
(red) 

Arcoona Quartzite 
(white) 

Corraberra 
Sandstone Tregolana Shale 

RT-1 47.8-62.1, 107. 

5-167.4 

68-171.4 46 65-143 94-110 - 

RT-2a 34.5-44.7  44.3-68    

RT-2b 35.6-53.7, 104.4-222.3 - 206-223.9    

RT-3       

RT-4a 44.3      

RT-4b 41.5-44, 70.5-76.2 72.9-153     

RT-16a -      

RT-16b -  29-40 45-73 67-72 - 

RT-17a -      

RT-17b 28.7-33.7  - - 75-79.3 - 

Adelaide Geosyncline 

Well Number Andamooka Limestone Amberoona 
Formation Bunyeroo Formation ABC Range 

Quartzite 
Brachina 

Formation  

RT-7  76     

RT-5a 89.5      

RT-5b 63.3-74.7, 124.4-217.3  189.6-216.3 210.8-216.7 198.2-216  

RT-9     52.3  

Notes: EC measurements are and accumulation of water within the well column while drilling, there fore when an upper aquifer has not been sealed off this may will the EC measured 

while drilling through lower formations.  
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EIS drilling program 
STUART SHELF STIFF PATTERNS 

Figure 

5.4
P:\BHP Billiton (EV)\02 (EIS drilling program)\Report\Figures\Figure 4.5 Stiff Plots Stuart Shelf 

Yarrawurta Springs 

RT-1 
Corraberra Sandstone 

 

RT-16b 
Corraberra Sandstone 

 

RT-4b 
Yarloo Shale 

 

RT-2b 
Arcoona Quartzite 
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EIS drilling program 
ADELAIDE GEOSYNCLINE STIFF PATTERNS 

Figure 

5.5
P:\BHP Billiton (EV)\02 (EIS drilling program)\Report\Figures\Figure 4.5 Stiff Plots Adelaide Geosyncline 

Yarrawurta Springs 

RT-5c 
ABC Range Quartzite 

 

RT-9 
ABC Range Quartzite 

 

RT-7a 
Amberoona Formation 

 

RT-7b 
Amberoona Formation 
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EIS drilling program 
ANDAMOOKA LIMESTONE STIFF PATTERNS 

Figure 

5.6
P:\BHP Billiton (EV)\02 (EIS drilling program)\Report\Figures\Figure 4.5 Stiff Plots Andamooka Limestone 

Yarrawurta Springs 

LR-10 
Andamooka Limestone 

 

RT-3 
Andamooka Limestone 

 

RT-2a 
Andamooka Limestone 

 

RT-4a 
Andamooka Limestone 

 

RT-5a 
Andamooka Limestone 

 

RT-5b 
Andamooka Limestone 

 

RT-16a 
Andamooka Limestone 
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PVC Stickup

12" STL surface casing
0-6m, grouted 0-6m

QUATERNARY SEDIMENTS: Red clay with calcarious sandy silt

QUATERNARY SEDIMENTS: Interbedded layers of brown, yellow
and grey-green silty clay, with minor gypsum inclusions

QUATERNARY SEDIMENTS: Grey-green/brown calcarious
sandy-clay

QUATERNARY SEDIMENTS: Brown silty-clay, with grey-green
clay

ANDAMOOKA LMST: White limestone with minor brown silt

ANDAMOOKA LMST: Plasticy grey-green clay with brown silt,
highly calcarious and limestone

ANDAMOOKA LMST: White-light grey consolidated limestone and
grey dolomite

ANDAMOOKA LMST: White consolidated limestone with 50% red
shale and minor green shale

ANDAMOOKA LMST: White consolidated limestone with pink and
green marbalised dolomite

ANDAMOOKA LMST: Grey dolomite with green-pink and white
dolomitic limestone

ANDAMOOKA LMST: Grey dolomite

ANDAMOOKA LMST: Grey dolomite with visible macropores and
minor pink and dary grey sandstone

ANDAMOOKA LMST: Dark grey and pink dolomite

ANDAMOOKA LMST: Dark grey dolomite with red and grey shale

YARLOO SHALE: Dark grey/red shale and grey shale
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8" STL pre-collar 0-
192m, grouted 186-
192m

YARLOO SHALE: Mainly red quartzite and white quartzite, minor
red shale and grey/green shale

YARLOO SHALE: Red shale with grey/green quartzite and shale

YARLOO SHALE: Red shale with minor grey/green shale

YARLOO SHALE: Grey shale with mica and red shale, minor red
and white quartzite at 240m

YARLOO SHALE: Grey/green shale, red shale, more quartzite,
ligher at 302m

ARCOONA QTZT (RD): Red shale, red quartzite, grey shale with
mica, minor white quartzite

ARCOONA QTZT (RD): White quartzite with red shale and red
quartzite

ARCOONA QTZT (RD): Red shale, grey shale, some red and
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Cement seal 418-338m
 above 0.7-1.5mm
agregate gravel pack,
420-474m

50mm PVC monitoring
casing: blank 0-438,
444-450, 456-462, 468-
474m, slotted 438-444,
450-456, 462-468m

white quartzite

ARCOONA QTZT (RD): Grey quiartzite, fractured

ARCOONA QTZT (RD): Mainly red quartzite and red shale, minor
white quartzite, with % white sandstone increasing from 380m

ARCOONA QTZT (RD): Red and white quartzite, red shale, red
and 10% white sandstone

ARCOONA QTZT (RD): Green/grey, white and red quairtzite with
white sandstone

ARCOONA QTZT (WHT): Hard fractured red quiartzite with grey-
green quartzite

ARCOONA QTZT (WHT): Green/grey, white and red quairtzite with
 white and pink sandstone

ARCOONA QTZT (WHT): White-grey quartzite, fractured

ARCOONA QTZT (WHT): White and pink fine grained, hard
sandstone,  with green quartzite and minor shale

ARCOONA QTZT (WHT): Grey/green shale

CORRABERRA SDST: White and green quartzite fused sandstone
 (fine grained, hard), with pyrite at 458-460.

TREGOLANA SHALE: Dark grey shale and minor dark red
sandstone
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Well cover
10" STL surface casing
0-7m, grouted 5-7m

8" STL pre-collar 0-
25m, grouted 23-25m

Bentonite/grout seal
(80-102m) held
suspended via basket

50mm Diam class 18
PVC casing from 0-
113.5. Slotted  50mm
Diam PVC from 113.5-
119.5

Cement seal at 122m in
 cavity (below casing)

QUATERNARY SEDIMENTS: Fine to coarse, red/brown, some
coarse gravel

BULLDOG SHALE: Light brwn/gry clay w brwn/yllw shale

BULLDOG SHALE: Light grey to blue/green shales & clays

BULLDOG SHALE: Light brown to red & grey, minor brown clay

BULLDOG SHALE: Light grey

BULLDOG SHALE: Sudden change of colour of cuttings at 32m.
Fragments vary from brown/red to grey (siltstone)

BULLDOG SHALE: Light brown

BULLDOG SHALE: Grey & dark brwn/rd layers of shale/siltstone.
Light grey shale band at 71-72m

ANDAMOOKA LMST: Dolomitic crystalline. Grey/blue to white,
light pink sdst layer at 103m to 104m

ANDAMOOKA LMST: Light pink & wht, interlayered with bands of
shale, dark brown/red & light grey. Heavy shale at 110m-112m

ANDAMOOKA LMST: As above, reduced amount of red/brown
shale

ANDAMOOKA LMST: White broken ground from 116-118, light
pink sdst at 118m

ANDAMOOKA LMST: Large lmst rocks, grey, up to 4cm, dolomitic
veins

ANDAMOOKA LMST: White, large fragments up to 2cm & some
pink, light green stained, some gypsum, light green clay present

ANDAMOOKA LMST: As above w dark brown/red shale 132 -
138m, limestone has a green stain. Possibly marks the top of the
transitional zone
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Hole backfilled with
cuttings from  122-
295m

ANDAMOOKA LMST: cavity 139-142m

ANDAMOOKA LMST: White, minor gypsum, contains moderate
brittle light green limestone, minor green clays and calcite,
contains some pink quartzite fragments

ANDAMOOKA LMST: None to minor returns. As above

ARCOONA QTZT (RD): As above- mixture of cuttings.: white &
pink Qtz + green & white lmst

ARCOONA QTZT (RD): Increase in dark gry qtzt 195 to 201m.
Pink qtzt at ~190m. Still a moderate amount of lmst (Large
fragments)

ARCOONA QTZT (RD): Qtzt, dark grey and white, some pink.
Moderate lmst- contamination? Broken ground 218-220m,
producing large fragments of gry & wht lmst, & calcite at 218-
222m.

ARCOONA QTZT (RD): Wht & gry/brwn qtzt, some pink, with
shale, rd/brwn, micaceous, distinct shale layer at 232m

ARCOONA QTZT (RD): Dark grey/brown and white. Shale %
increases with depth, micaceous, some lmst still present at 258-
270m (contamination?) but mostly shale.

ARCOONA QTZT (RD): Mostly shale, dark red/brown and grey,
micaceous,  interbeded within quartzite, dark grey/brown, white
and red/pink

RT-2a/RD2790

Air Hammer

BHPB EIS Drilling
EV-02

Olympic Dam, South Australia
JND

28/6/07
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EOH at 295m
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no
cuttings
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cuttings

no
cuttings
246-254m
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Well cover

16" STL surface casing
0-7m, grouted 5-7m

12" STL pre-collar 0-
131m, grouted 129-
131m

8" STL pre-collar 0-
166m, resting in hole

QUATERNARY SEDIMENTS: Red silty loam

BULLDOG SHALE: Yellow/grey clay with weathered grey &
red/brown shales

BULLDOG SHALE: Calcareous weathered red/brown
siltstone/shale w weathered grey shale

BULLDOG SHALE: Calcareous red/brown and grey shales

BULLDOG SHALE: Mainly calcareous grey shale

BULLDOG SHALE: Red/brown shale

ANDAMOOKA LMST: LMST (white)

ANDAMOOKA LMST: LMST (white, grey and pink), 5-10mm
subrounded fragments, more angular from 89m with shale
interbeds

ANDAMOOKA LMST: LMST (pink) dolomitic

ANDAMOOKA LMST: Red shale layer

ANDAMOOKA LMST: LMST (white and pink) dolomitic, some
green shale, minor quartz

ANDAMOOKA LMST: LMST: large fist-sized chunks of lmst
(white/grey), green shale, pyrite, chlorite, quartz and iron staining

ANDAMOOKA LMST: LMST (grey + green/whtie)

ANDAMOOKA LMST: LMST w gypsum minerilisation, with platy
white/pink quartzite

ANDAMOOKA LMST: Dolomite (pink and white) with quartzite
(white)

ANDAMOOKA LMST: Dolomite (white) with sandstone (white) +
quartzite

ANDAMOOKA LMST: Dolomite (dark-med grey)

ANDAMOOKA LMST: Quarzite with nuca and pyrite, visible
voids/macro-pores + precipitate,  with grey dolomite

RT-2b/RD2883

Air Hammer

BHPB EIS Drilling
EV-02

Olympic Dam, South Australia
JND

12/07/07

295
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fracture
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Bentonite/grout seal
270-316m above gravel
 pack 318-242m

50mm Diam class 18
PVC casing blank 0-
330m, slotted 330-
342m

ANDAMOOKA LMST: Dolomite + Quartzite with pyrite and
precipitate, visivle macro-pores

ANDAMOOKA LMST: Dolomite (grey/tan) with minor quartzite and
mica

ARCOONA QTZT (RD): Dolomite (grey, shale (red), quartzite
9red) and minor sandstone

ARCOONA QTZT (RD): Quartzite (red) with sandstone (red) +
shale (red)

ARCOONA QTZT (RD): Dolomite (grey0 ~50%, sandstone 9red),
quartxite (white and red)

ARCOONA QTZT (RD): Mainly Shale (red) with sandstone (red),
quartzite (white) and little dolomite

ARCOONA QTZT (RD): Calcarious shale (grey) with mica
inclusions, shale (red) and quartzite (white)

ARCOONA QTZT (RD): Shale (red) with white quartzite and
santstone

ARCOONA QTZT (RD): Dolomite (grey), shale (grey-green) with
quartzite

ARCOONA QTZT (RD): Shale (red), quartzite (red) with minor
sandstone (red)

ARCOONA QTZT (RD): Shale (grey-green, minor red), and
quartzite (white)

ARCOONA QTZT (RD): Shale (mainly red) with quartzite (white)
and porous sandstone (red)

ARCOONA QTZT (RD): Shale (grey-green, minor red), with white
quartzite (white)

ARCOONA QTZT (RD): Shale (red), with sandstone (red) and
quartzite (red, minor white)

RT-2b/RD2883

Air Hammer

BHPB EIS Drilling
EV-02

Olympic Dam, South Australia
JND

12/07/07

295
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EOH at 342m
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Well cover

10" STL surface casing
0-12m

8" STL pre-collar 0-35m

Open hole 35-149m

No samples

QUATERNARY SEDIMENTS: (white calcareous clay, quite chalky)

QUATERNARY SEDIMENTS: (grey clay)

QUATERNARY SEDIMENTS: (yellow/brown clay)

BULLDOG SHALE: Bulldog Shale ( red/brown shale becoming
more angular with depth, with green/grey shale bands at 76m and
throughout samples from 91-135m)

ANDAMOOKA LMST: Andamooka limestone (white 135-137,
yellow/brown 137-141)

ANDAMOOKA LMST: Andamooka limestone (crystaline/dolomitic)

RT-3/RD2791

Air Hammer

BHPB EIS Drilling
EV-02

Olympic Dam, South Australia
JND

17/12/06

149

59.92

J van den Akker 17/12/06

100.82

696948 6666399

18/9/07
GDA94 Zone53

122656

12/12/06
8 inches

EOH at 149m
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PVC Stickup

8" STL surface casing
0-6m, grouted 4-6m

Cement seal 22-42m
above basket at 42m

50mm PVC monitoring
casing: blank 0-42,
open hole 42-58m

QUATERNARY SEDIMENTS: Cream-light brown silt/ silty clay,
some gravels and gypsum crystals

QUATERNARY SEDIMENTS: Light grey silt/silty clay

ANDAMOOKA LMST: Yellow-tan limestone, some grey clay and
gypsum at 18-22m

ANDAMOOKA LMST: Cream, pink and minor yellow limestone

ANDAMOOKA LMST: Cavity (no returns).

RT-4a/RD2792

Air Hammer

BHPB EIS Drilling Program
EV-02

Olympic Dam, South Australia
G+C

23/8/07
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EOH at 58m

Cavity
44-58m
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PVC Stickup

16" STL surface casing
0-6m, grouted 0-6m

12" STL pre-collar 0-
72m, resting in hole

Cement plug at base of
8" STL casing

8" STL pre-collar 0-
172m, resting in hole

QUATERNARY SEDIMENTS: Light gery clay, non-calcarious, and
red silt with mica and gypsum 0-2m

QUATERNARY SEDIMENTS: Grey clay/silt, non-calcarious , with
gypsum

ANDAMOOKA LMST: Tan limestone with red siltstone, grey clay
and gypsum

ANDAMOOKA LMST: Tan limestone

ANDAMOOKA LMST: Pink, some white and tan limestone

ANDAMOOKA LMST: Cavity (no returns)

ANDAMOOKA LMST: white, pink and tan limestone. Highly
mineralised- gypsum, pyrite, petrified wood

ANDAMOOKA LMST: Dark grey/red limestone with green shale,
gypsum, pyrite and chlorite

ANDAMOOKA LMST: White limestone and pink dolomite

ANDAMOOKA LMST: White limestone and grey dolomite

ANDAMOOKA LMST: Grey dolomite, some white, with green shale
 at 140-142m, grey/brown sandstone at 144-146m and 152-154m

YARLOO SHALE: Red-brown to purple shale (~60%) and grey
shale (~40%), hard to very hard, medium plasticity. Minor cream-
pink quartzite at 194-200m and 288-290m. Grading to brown with
minor grey shale from 344m.
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BHPB EIS Drilling Program
EV-02

Olympic Dam, South Australia
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Cavitey
44-50m

Fracture
64-65m
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50mm PVC monitoring
casing: blank 0-486,
468-474m, slotted 486-
552m

YARLOO SHALE: Grey-green shale with white to light grey
quartzite (~10-30%) and sandstone. Some brown shale.

RT-4b/RD2793
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BHPB EIS Drilling Program
EV-02

Olympic Dam, South Australia
G+C
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EOH at 522m
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Well cover

12" STL casing 0-6m,
grouted to surface

8" STL pre-collar 0-36m

Open hole 36-66m

YARRAWURTA SHALE: Alluvial wash

YARRAWURTA SHALE: Red shale, calcarious, with minor grey
shale interbeds (also calc)

YARRAWURTA SHALE: Mainly grey shale (calc) with some red
shale (calc)

YARRAWURTA SHALE: Red/Brown Shales and siltstones with
green/grey siltstones (calc, hard) and grey shale. Mnr LMST from
34m

ANDAMOOKA LMST: LMST. Tan from 36-38m, gey/white 36-58

ANDAMOOKA LMST: LMST. White and pink/grey with large vuggy
 chips of pink/grey and pyrite.

ANDAMOOKA LMST: As above with red shale and minor green
shale.

RT-5a/RD2795

Air Hammer

BHPB Saline Water Supply
EV-02

Olympic Dam, South Australia
Gorey and Cole

10/08/07

66

2

15

10m (approx)

90

K Furness 17/08/07

48.82

712714 6661128

10/08/07
GDA94 Zone 53

122679

7/07/07
8 inches

wc

wc

1

0.7

0.8

0.8

0.6

0.6

0.7

EOH at 66m

fractures
at 56-60
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Well cover
16" STL casing 0-6m,
grouted to surface

8" STL pre-collar 0-
142m

RT5b completed at
178m, 50mm CL18
PVC screens 155-167,
gravel pack 146-178m,
14m seal above

YARRAWURTA SHALE: Alluvial wash

YARRAWURTA SHALE: Red shale, calcarious, with minor grey
shale interbeds (also calc)

YARRAWURTA SHALE: Mainly grey shale (calc) with some red
shale (calc)

YARRAWURTA SHALE: Red/brown shales and siltstones with
green/grey siltstones (calcarious, hard) and grey shale. Mnr LMST
from 34m.

ANDAMOOKA LMST: LMST grey/white. Large fist-sized chunks at
44-46m (vuggy, with solution/dissolution features and large chunks
 of pyrite (1cm)). Iron-staining at 54-56m. Gypsum at 56-58m.

ANDAMOOKA LMST: pink LMST with pyite and green shale

ANDAMOOKA LMST: red shale band

ANDAMOOKA LMST: white and tan LMST, pyrite, green shale, red
 staining (diff to iron staining), with red/brown dolomite

ANDAMOOKA LMST: white, pink and red/brown dolomite with
white lmst, green shale and pyrite

ANDAMOOKA LMST: orange dolomite with macropores, green
shale and white/pink dolomite

ANDAMOOKA LMST: white/grey and orange LMST with bands of
increased pyrite minerals

ANDAMOOKA LMST: Mainly limestone with white sandstone and
green + grey shale

ANDAMOOKA LMST: White, pink and grey limestone with copper
and pyrite inclusions with minor red and green shale at depth

ANDAMOOKA LMST: Mainly pink dolomitic/marbalistic limestone
with minor pyrite inclusions and minor sandstone

ANDAMOOKA LMST: Green white and pink limestone with white
sandstone

ANDAMOOKA LMST: White consolidated limestone

ANDAMOOKA LMST: Grey dolomite, visible mackropores and
gypsum 162-164m

ANDAMOOKA LMST: Grey dolomite and white limestone with 10%
 sandstone and minor green-grey shale

ANDAMOOKA LMST: Mainly pink dolomite with grey dolomite and
some white limestone and minor red shale with gypsum minetrals
from 169m

BUNYEROO: Green-grey shale

BUNYEROO: Red shale with minor gren-grey shale

RT-5b/c/RD2794

Air Hammer

BHPB Saline Water Supply
EV-02

Olympic Dam, South Australia
Gorey and Cole

7/08/07

634

3

70

70

70
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5

5

5

b = 22.67m, c = 21.88m

73
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160

217

205

K Furness 17/08/07

48.4757

712713.816 6661127.009

10/08/07
GDA94 Zone 53

122680

24/07/07
8 inches

wcwc

wc

wc

1.5

0.86

0.6

0.25

0.11

0.46

0.55

SWL = 9.33
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BUNYEROO: Red shale

BUNYEROO: Red shale with increasing dark grey shaleup to 30%

BUNYEROO: Equal parts of well sorted red shale grey shale red
quartzite with minor red sandstone

BUNYEROO: Red shale with minor grey shale and red/ light grey
quartzite

BUNYEROO: Mainly red shale and quartzite with minor grey shale
with intermixed purple shale

BUNYEROO: Mainly red shale and quartzite with minor grey shale
with intermixed purple shale and bands of light green shale or
quartzite

BUNYEROO: Red quartzite/shale with minor <2% dark sandstone
and white quartzite

BUNYEROO: Red quartzite and shale with green shale

BUNYEROO: Mainly red shale/quartzite with green shale and
~10% dark sandstone

BUNYEROO: Mainly red quartzitic sandstone with some red shale,
 white quartzite and minor red shale

ABC RANGE QTZT: Green fine-sand/silt stone with brown
shale/siltstone and white quartzite with minor red shale

ABC RANGE QTZT: Green grey quartzite-siltstone with whtie
quartzite and minor red shale

RT-5b/c/RD2794

Air Hammer

BHPB Saline Water Supply
EV-02

Olympic Dam, South Australia
Gorey and Cole

7/08/07
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K Furness 17/08/07
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712713.816 6661127.009

10/08/07
GDA94 Zone 53

122680

24/07/07
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0.6

0.6

0.75
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RT5c completed at
634m , alternating
screen/blank 50mm
CL18 PVC screens
502-634, gravel pack
420-634m, cement seal
 above gravel 178-
420m

ABC RANGE QTZT: Green-grey squartzite, white quartzite with
minor red and green-grey shale + pyrite, all well sorted

ABC RANGE QTZT: Green-grey shale, white quartzite, green-grey
 quartzite and minor red shale

ABC RANGE QTZT: As above with increased red shale

ABC RANGE QTZT: Green-grey shale, white quartzite, green-grey
 quartzite and minor red shale

ABC RANGE QTZT: Whtie and green quartzite with purple shale
and very monore green-grey shale

BRACHINA FORMATION: Mainly Purple shale with minor
quartzites

BRACHINA FORMATION: White and light green quartzite minor
purple shale and very minor green grey shale

RT-5b/c/RD2794

Air Hammer

BHPB Saline Water Supply
EV-02

Olympic Dam, South Australia
Gorey and Cole

7/08/07
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0.25 EOH at 634m
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PVC Stickup

16" STL surface casing
0-6m, resting in hole8" STL pre-collar 0-
10m, resting in hole

First 50mm PVC
monitoring casing:
blank 0-24m, slotted
24-36m

Second 50mm  PVC
monitoring casing:
blank 0-190m, slotted
190-196m

Collapsed hole 196-
198m

Cement/bentonite seal
141-166m on gravel
pack 166-196m

Gravel bridge at 30m,
void 30-141m

Cement/bentonite seal
3-13m on gravel pack
13-30m

QUATERNARY SEDIMENTS: Silty/silty clay - light brown/cream,
some sands and gravels throughout, calcareous

QUATERNARY SEDIMENTS: Silty/silty clay - cream/light brown,
gravels throughout, some sandstone and gypsum, calcareous

QUATERNARY SEDIMENTS: Silty clay - brown, low plasticity, non
 calcareous

QUATERNARY SEDIMENTS: Clayey silt- light brown/cream

AMBEROONA FORMATION: Shale - light brown/grey, heavily
weathered

AMBEROONA FORMATION: Shale - grey, heavily weathered

AMBEROONA FORMATION: Shale - grey

AMBEROONA FORMATION: Shale - grey/black, non carbonatious

AMBEROONA FORMATION: Grey/black, some clay fines,
sansdtone and limestone fines throughout, iron oxide staining on
some sandstone/limestone fines, carbonatious fines, shale non
carbonatious

RT-7a/b/RD2937

Air Hammer

BHPB EIS Drilling Program
EV-02

Olympic Dam, South Australia
G+C

29/8/07

198

~1

14

74

73

67

74

76

77

56

72

74

74

52

74

77

76

75

82

77

74

74

76

78

74

75

75

74

74

81

87

83

T McCarthy 29/8/07

65.01

732711 6666160

24/8/07
GDA94 Zone53

122680

24/8/07
6 inches

wc0.83

0.67

1.00

3.00

1.00

1.67

2.50

3.17

2.17

2.17

2.17

3.00

3.67

3.67

1.67

2.33

1.50

2.50

2.67

2.50

2.67

2.83

2.83

2.83

2.83

1.67

1.50

1.33

3.67

7.83

2.83

EOH at 198m
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Well cover

6" STL surface casing
0-5m, grouted 3.5-5m

Casing in open hole (no
 filter pack/seal)

50mm PVC monitoring
casing: blank0-47, 59-
71m, slotted 47-59m

QUATERNARY SEDIMENTS: Fine-coarse grained, sub-rounded
clean sand, + clay, rock

BRACHINA FORMATION: Light gry, grn shale, firm-hd at base,
mnr silt throughout

BRACHINA FORMATION: Light gry, red and grn  interbedded
siltstone, firm-hd, + fine grained sdst with mnr mica inclusions, rare
 blk carbonacious specs

BRACHINA FORMATION: Light gry, wht qtzite, hd with mnr mica,
+ blk flecks through

BRACHINA FORMATION: Interbedded light gry, grn, red and blk
shale and siltstone, hd with well defined platy cleavage

BRACHINA FORMATION: Fine, light gry, hd siltstone with qtz
grains through

BRACHINA FORMATION: Hd light gry/wht qtzite, mnr mica
through, +rare red/brn staining - possible fracture 47-52m

BRACHINA FORMATION: Hd light gry, red/brn shale

RT-9/RD 2800

Air Hammer

BHPB EIS Drilling Program
EV-02

Olympic Dam, South Australia
JND

12/01/07

71

0.1

51.97 mTOC

52

R Martin 07/06/07

59.292

682097 6701878

12/01/07
GDA94 Zone 54

122667

10/01/07
6 inches

wc

0.6 EOH at 71m



IN
TE

R
PR

ET
IV

E 
LO

G

FIELD BOREHOLE / WELL BOREHOLE / WELL NUMBER

PROJECT NUMBER:
PROJECT NAME:
LOCATION:
DRILLING CO:
DRILLING METHOD:

DATE COMPLETED:

TOTAL DEPTH (m bgl):

STATIC WATER LEVEL
D

EP
TH

 (m
)

LITHOLOGY

G
R

A
P

H
IC

 L
O

G

W
EL

L
C

O
N

ST
R

U
C

TI
O

N

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

LOGGED:

Page 1 of 1

CHECKED:

LOG

A
IR

LI
FT

 Y
IE

LD
 (L

/s
ec

)

FIELD RECORDS / CONSTRUCTION INFO.

M
ET

H
O

D

DRILLING INFO.

PE
N

ET
R

AT
IO

N
 R

AT
E 

(m
/m

in
)

MATERIAL PROPERTIES

C
O

M
M

EN
TS

W
EL

L
D

ES
C

R
IP

TI
O

N

DATE:

DATE:

REFERENCE POINT (m AHD):

EASTING: NORTHING:

Depth (m bgl):Date:
PROJECTION:

WELL PERMIT NUMBER:

DATE STARTED:
BOREHOLE DIAMETER:

U
N

LO
AD

 P
R

ES
SU

R
E 

(p
si

)

W
AT

ER
 C

U
TS

EC
 (m

S/
cm

)

B
IT

 L
O

G

PVC Stickup

8" STL surface casing
0-12m, grouted 10-12m

Cement seal 55-60m
above basket at 60m

50mm PVC monitoring
casing hung in hole:
blank 0-62m, slotted
62-68m

QUATERNARY SEDIMENTS: Red/brown sand

ANDAMOOKA LMST: Light brown limestone and clay

ANDAMOOKA LMST: Grey limestone, becoming dolomitic from
46m

ANDAMOOKA LMST: Grey/light brown limestone, crystaline

ANDAMOOKA LMST: Grey dolomite, crystalline

RT-16a/RD3309

Air Hammer

BHPB EIS Drilling Program
EV-02

Olympic Dam, South Australia
G+C

10/6/07

68m

<0.1

59.25 (mTOC)

K Furness 23/6/07

102.42

677889 663458
GDA94 Zone53

127994

9/6/07
6 inches

EOH at 68m
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Well cover

10" STL surface casing
0-12m, grouted 10-12m

8" STL pre-collar 0-
72m, grouted 70-72m

Cement seal 168-178m
 above gravel pack
178-216m

20mm PVC monitoring
casing hung in hole:
blank 0-98, 210-216m,
slotted 198-210m

Collapsed hole

ANDAMOOKA LMST: Yellow/brown limestone

ANDAMOOKA LMST: Grey limestone

ANDAMOOKA LMST: Dark brown clay

ANDAMOOKA LMST: Grey/light brown limestone

ANDAMOOKA LMST: Grey dolomite, crystalline, and  white
quartzite with sandstone at 76m

ARCOONA QTZT (RD): Red shale and sandstone

ARCOONA QTZT (RD): Red shale with white quartzite and
sandstone

ARCOONA QTZT (WHT): White quartzite and sandstone with
some red sandstone/quartzite and minor shale

CORRABERRA SDST: Red and white quartzite, red sandstone
with increasing % sandstone at 226m

CORRABERRA SDST: Red sandstone and dark grey shale

TREGOLANA SHALE: Dark grey shale

RT-16b/RD2694

Air Hammer

BHPB EIS Drilling Program
EV-02

Olympic Dam, South Australia
G+C

9/6/07

252m

<0.5

<0.5
<0.5
<0.5
<0.5
<0.5
0.5
3-54-5

4-5
4-5
4-5
6
6
6
6
6

6

59.08

36
40
33
30
29
45

71
71
73
66
67
71
72
64

J van den Akker 8/6/07

102.453

677889 663458

11/9/07
GDA94 Zone53

122665

3/6/07
8 inches

wc

wc

wc

0.43

0.35

0.40

0.55

0.55

0.60

0.60

0.46

0.38

0.35

0.46

0.43

0.46

0.46

0.55

EOH at 252m

yield inc.
on
contact
with red
and white
 arecoona
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PVC Stickup

6" STL surface casing
0-6m, grouted 4-6m

Cement seal 50-60m
above above bucket at
60m

50mm PVC monitoring
casing: blank 0-66, 78-
82m, slotted 66-78m

Collapsed hole from 82-
84m

QUATERNARY SEDIMENTS: White-red sandy-clay with white
calcarious nodules

QUATERNARY SEDIMENTS: Yellow/white silty-clay, calcarious
with quartz fragments

QUATERNARY SEDIMENTS: Calcarious red-yellow silty sand with
 white nodules

QUATERNARY SEDIMENTS: Hard yellow dolomite

QUATERNARY SEDIMENTS: Yellow silt

ANDAMOOKA LMST: White silty-clay with quartzite inclusions and
 sand

ANDAMOOKA LMST: Tan/grey dolomite and calcarious silty-clay,
quartzite inclusions, with increasing layers of grey and white
sandstone with grey shale with depth

ANDAMOOKA LMST: White quartzite with pink and grey dolomite

ANDAMOOKA LMST: Grey and tan dolomite, with preciitate and
quartz minerals from 72-75m followed by increasing coarse
white/pink sandstone and red shale with depth

RT-17a/RD3311

Air Hammer

BHPB EIS Drilling Program
EV-02

Olympic Dam, South Australia
G+C

19/6/07

84m

2-3
est.

52.73

29

K Furness 23/6/07

101.557

676761 6633226

6/9/07
GDA94 Zone53

127945

17/6/07
6 inches

wc

0.75

0.55

0.55

2.00

0.50

0.55

0.50

0.46

0.67

0.55

0.60

0.50

0.43 EOH at 84m

Fracture
74m

Cavities
at 12m,
no
returns
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PVC Stickup

12" STL surface casing
0-6m, grouted 4-6m

8" STL pre-collar 0-
90m, grouted 88-90m

Cement seal 214-224m
 above 0.7-1.5mm
agregate gravel pack,
224-264m

50mm PVC monitoring
casing: blank 0-236,
248-264m, slotted 236-
248m

QUATERNARY SEDIMENTS: Light tan limestone and fine clay
with white nodules

QUATERNARY SEDIMENTS: Yellow sandy-clay, calcarious

QUATERNARY SEDIMENTS: White sandy-clay, non-calcarious

ANDAMOOKA LMST: White silty-clay with quartzite inclusions and
 sand

ANDAMOOKA LMST: Tan/grey dolomite and calcarious silty-clay,
quartzite inclusions, with increasing layers of grey and white
sandstone with grey shale with depth

ANDAMOOKA LMST: White quartzite with pink and grey dolomite

ANDAMOOKA LMST: Grey and tan dolomite, with preciitate and
quartz minerals from 72-75m followed by increasing coarse
white/pink sandstone and red shale with depth

ARCOONA QTZT (RD): Red and white quartzite and shale with
some sandstone

ARCOONA QTZT (RD): Red sandstone, red shale and red
quartzite.

ARCOONA QTZT (RD): White and red sandstone, with white and
red quartzite and minor red and green shale

ARCOONA QTZT (WHT): Red, white and green sandstone and
white quartzite

ARCOONA QTZT (WHT): White quartzite, red/white sandstone
with green shale

CORRABERRA SDST: Fine white and pink sandstone

CORRABERRA SDST: Fine red sandstone with some white
sandstone in upper layers and dark grey shale from 250m

TREGOLANA SHALE: Dark grey shale

RT-17b/RD3310

Air Hammer

BHPB EIS Drilling Program
EV-02

Olympic Dam, South Australia
G+C

18/6/07

264m

2
3
3
3

1.5
3
4

4.5
5
5
5

72.24

29
31
34
29

76
79
78
78
79
77
75

K Furness 23/6/07

101.93

677342 6633048

6/9/07
GDA94 Zone53

127943

11/6/07
8 inches

wc

wc

0.50
0.55
0.55
0.60
0.55
0.75
0.75
0.50
0.60

0.46
0.60
0.55

0.29
0.43
0.43
0.50
0.50
0.55
0.43
0.55
0.55
0.43
0.50
0.55 EOH at 264m

Fracture
72-75m,
cased off
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Well cover

Cement plug 10-12 m

Cement-bentonite 70-
80 m

4" PVC slotted casing
90-96 m

Gravel pack 80-102 m

QUATERNARY SEDIMENTS: Silty sand (red) sandstone gravels
and organic matter (roots) present

QUATERNARY SEDIMENTS: Sandy clay (yellow, grey, red) med
plasticity with some gypsum

BULLDOG SHALE: Shale (grey and yellow) highly weathered, soft
with some gypsum

BULLDOG SHALE: Shale (grey and yellow) moderatly weathered,
soft with some gypsum

BULLDOG SHALE: Shale (light-med grey, yellow) moderatly
weathered, soft

BULLDOG SHALE: Shale (dark grey) moderatly weathered, soft,
platy

BULLDOG SHALE: Shale (grey, yellow) highly weathered, soft

BULLDOG SHALE: Shale (dark grey) highly weathered, soft, platy

BULLDOG SHALE: Shale (med grey) highly weathered, soft, platy
with some sandstone (white) hard

BULLDOG SHALE: Shale (green-grey and purple-brown) med
weathered, soft-hard

BULLDOG SHALE: Shale ( green-grey and purple-brown) platy

RT-41

AIR HAMMER

REM Project
VE23064

Olympic Dam

Gorey and Cole

13/08/08

102

<0.1

1

19.64

8.26

56.7

Kate Furness 13/08/08

716560 6705063

16/08/2008
GDA 1994, Zone 54

n/a

11/08/2008

8"

180

180

WC

0.23

0.60

1.20

0.60

1.00

1.00

1.00

1.20

0.86

0.86

1.00

1.00

1.00

0.86

0.86
EOH at 102 m

Possible
Seepage
from 48 m

Poor water
sample
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Well cover

Cement 10-12 m

Cement-bentonite 14-
24 m

4" PVC slotted casing
34-40 m

Gravel pack 24-48 m

QUATERNARY SEDIMENTS: Silty clay (brown and tan) med
plasticity with some gypsum

BULLDOG SHALE: Shale (grey and yellow) highly weathered, soft
with some gypsum

BULLDOG SHALE: Shale (grey and yellow) moderatly weathered,
soft

BULLDOG SHALE: Shale (light grey) highly weathered, soft, platy

BULLDOG SHALE: Shale (green-grey and purple-brown) med
weathered, soft-hard

BULLDOG SHALE: Shale (50% green-grey and 50% purple-
brown) platy

BULLDOG SHALE: Shale (60% green-grey and 40% purple-
brown) platy

PT-63

AIR HAMMER

REM Project
VE23064

Olympic Dam, South Australia

Gorey and Cole

18/08/2008

78

>0.01

0.15

0.15

23.7

56

46.4

59.1

Kate Hyland 18/08/2008

702071 6695060

23/08/2008
GDA 1994, Zone 54

n/a

18/08/2008

8"

180

180

180

WC

1.00

0.75

0.86

0.86

0.60 EOH at 48 m
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Well cover

Cement 16-18 m

Cement-bentonite 37-
47 m

4" PVC slotted casing
57-63 m

Gravel pack 47-62 m

Collapsed at 62 m

QUATERNARY SEDIMENTS: Sandy silt (white, orange) calcarious
with gravel/nodules (white) soft

QUATERNARY SEDIMENTS: Clayey silt (white) fine, soft with
gravel/nodules (white)

QUATERNARY SEDIMENTS: Sandy clayey silt (light brown-grey)
highly weathered shale, soft

BULLDOG SHALE: Shale/clay (dark grey) highly weathered, soft

BULLDOG SHALE: Shale (dark grey) high-moderate weathering,
soft

BULLDOG SHALE: Shale (med grey) high-moderate weathering,
soft

BULLDOG SHALE: Shale (med grey) high-moderate weathering,
soft with 10% sandstone (grey) fine-med grained, angular
fragments

BULLDOG SHALE: Shale (light grey-brown highly weathered, soft

BULLDOG SHALE: Shale (red-brown) highly weathered, soft

BULLDOG SHALE: Shale (red-brown-tan) highly weathered, soft

CADNA-OWIE FORMATION: Sandstone (white) hard, angular,
weathered, with 30% quartzite (white-grey) hard, sub-angular with
10% shale (grey) weathered, (soft) and abundant (~5%) pyrite

CADNA-OWIE FORMATION: Sandstone (white) hard, angular,
weathered, with 30% quartzite (white-grey) hard, sub-angular with
10% shale (med grey) weathered and 10% (dark grey) firm-med,
(soft) and abundant (~5%) pyrite

CADNA-OWIE FORMATION: Sandstone (white) hard, angular,
weathered, with 50% quartzite (white-grey) hard, sub-angular with
minor shale (med grey and dark grey) firm and abundant (~5%)
pyrite

PT-62

AIR HAMMER

REM Project
VE23064

Olympic Dam, South Australia

Gorey and Cole

15/08/2008

66

1

2.5

49.23

22.36

23.23

Kate Furness 15/08/2008

698652 6684173

19/08/2008
GDA 1994, Zone 54

n/a

13/08/2008

8"

6.5

6.63

WC

0.75

0.43

0.46

0.60

0.60

0.05

0.50

0.60

0.60

EOH at 66 m
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PROJECT NAME:

LOCATION:

DRILLING CO:

DRILLING METHOD:

DATE COMPLETED:
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MATERIAL PROPERTIES

C
O

M
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E
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T
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W
E

L
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D
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S
C

R
IP

T
IO

N

DATE:

DATE:

REFERENCE POINT (m AHD):

EASTING: NORTHING:

Depth (m bgl):Date:

PROJECTION:

WELL PERMIT NUMBER:

DATE STARTED:
BOREHOLE DIAMETER:

U
N

LO
A

D
 P

R
E

S
S

U
R

E
 (

ps
i)

W
A

T
E

R
 C

U
T

S

E
C

 (
m

S
/c

m
)

B
IT

 L
O

G

Well cover

Cement grout 0-5 m

Cement-bentonite 5-7
m

4" PVC slotted casing
60-66 m

Gravel pack 7 ~30 m,
likely collapsed hole as
gravel pack did not
make it to depth

QUATERNARY SEDIMENTS: Sandy silt (white, red, brown) fine
grained with gravels/nodules (white) calcarious, soft, with abundant
gypsum

QUATERNARY SEDIMENTS: Sandy silt (light red-brown) fine
grained, with gravels/nodules (white) soft, some gypsum

QUATERNARY SEDIMENTS: Clay (white-grey) high plasticity,
soft, minor sands and gravels

BULLDOG SHALE: Silty Clay (light grey-brown) med plasticity, soft

BULLDOG SHALE: Shale (grey) highly weathered, soft, with sandy
clay (white, red, yellow, pink) soft, med plasticity, with minor
gypsum

BULLDOG SHALE: Shale (grey) highly weathered, soft, with sandy
clay (white, red, yellow, pink) soft, med plasticity, with 10% quartz
(pink-orange, white) hard, angular with minor gypsum

BULLDOG SHALE: Shale (blue-grey with ~20% purple-brown)
soft, minor weathering, with some quartz and quartz sands (pink)
with 10% clay (white) med plasticity and 10 % charcole/petrified
wood (black)

BULLDOG SHALE: Shale (red-brown with some blue-grey and
minor yellow and red) with some sandy clay (white, pink) and 10%
quartzite (white-pink) sub rounded-sub angular fragments

BULLDOG SHALE: Shale (red- brown and blue grey) soft-med,
10% quartzite (white, pink) and some charcole/petrified wood
(black) light

BULLDOG SHALE: Shale (red- brown and blue grey) firm, platy,
10% quartzite (grey, green, pink) platy and some charcole/petrified
wood (black) light

RT-42

AIR HAMMER

REM Project
VE23064

Olympic Dam

Gorey and Cole

18/09/2008

72

<0.1

<0.1

0.2

0.2

0.45

0.83

21.76 m

14.23

17.84

27

21.42

Kate Furness 18/08/2008

713445 6696563

13/08/2008
GDA 1994, Zone 54

n/a

09/08/2008

8"

240

240

240

240

180

180

WC

WC

0.09

0.18

0.50

0.35

0.60

0.67

0.60

0.67

0.86

0.67

0.55

0.60
EOH at 72 m

Water
encounted
at 6 m,
likely
perched
water table

Poor water
sample
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DATE:

DATE:

REFERENCE POINT (m AHD):

EASTING: NORTHING:

Depth (m bgl):Date:

PROJECTION:

WELL PERMIT NUMBER:

DATE STARTED:
BOREHOLE DIAMETER:
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Well cover

Cement 4-6 m

Cement-bentonite 102-
112 m

4" PVC slotted casing
126-150 m

Gravel pack 112-162 m

QUATERNARY SEDIMENTS: Silty clay (brown and tan) med
plasticity with some gypsum

BULLDOG SHALE: Shale (grey and green) moderatly weathered,
soft

BULLDOG SHALE: Shale (light grey) moderatly to highly
weathered, soft, platy

BULLDOG SHALE: Shale (dark grey) moderatly to highly
weathered, soft, platy

BULLDOG SHALE: Shale (light grey) moderatly to highly
weathered, soft, platy

BULLDOG SHALE: Shale (90% grey and 10% purple) moderatly
weathered, soft, platy

BULLDOG SHALE: Shale (90% purple-brown and 10% grey-
green) moderatly weathered, soft, platy

BULLDOG SHALE: Shale (90% grey and 10% purple) moderatly
weathered, soft, platy

BULLDOG SHALE: Shale (80% green-grey and 20% purple-
brown) med weathered, soft-hard

BULLDOG SHALE: Shale (50% green-grey and 50% purple-
brown) med weathered, soft-hard

BULLDOG SHALE: Shale (70% purple-brown and 30% green-grey
) med weathered, soft-hard

BULLDOG SHALE: Shale (80% purple-brown and 20% green-grey
) platy

PT-64

AIR HAMMER

REM Project
VE23064

Olympic Dam, South Australia

Gorey and Cole

21/08/2008

162

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

Kate Hyland 21/08/2008

701463 6704421

GDA 1994, Zone 54

n/a

21/08/2008

8"

WC?

0.60

0.75

1.00

1.00

0.75

1.00

1.00

0.75

0.75
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0.67
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0.86

0.67

0.60

0.40

0.40

0.67

0.40

0.46

0.60

0.50
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0.55

EOH at 162 m

Well is dry
so likely
water cut
was drilling
water



BHP Billiton EV-02-2 EIS Drilling Program

RT-1 Drillhole Summary: Graphical Log

Average Penetration Rate (m/min)
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BHP Billiton EV-02-2 EIS Drilling Program

RT-2a Drillhole Summary: Graphical Log

Average Penetration Rate (m/min)
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BHP Billiton EV-02-2 EIS Drilling Program

RT-2b Drillhole Summary: Graphical Log

Average Penetration Rate (m/min)
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BHP Billiton EV-02-2 EIS Drilling Program

RT-4a Drillhole Summary: Graphical Log
Note: RT-3 log not available

Average Penetration Rate (m/min)
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BHP Billiton EV-02-2 EIS Drilling Program

RT-4b Drillhole Summary: Graphical Log

Average Penetration Rate (m/min)
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BHP Billiton EV-02-2 EIS Drilling Program

RT-5a Drillhole Summary: Graphical Log

Average Penetration Rate (m/min)
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BHP Billiton EV-02-2 EIS Drilling Program

RT-5b/c Drillhole Summary: Graphical Log

Average Penetration Rate (m/min)
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BHP Billiton EV-02-2 EIS Drilling Program

RT-7a/b Drillhole Summary: Graphical Log

Average Penetration Rate (m/min)
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BHP Billiton EV-02-2 EIS Drilling Program

RT-9 Drillhole Summary: Graphical Log

Average Penetration Rate (m/min)
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BHP Billiton EV-02-2 EIS Drilling Program

RT-16b Drillhole Summary: Graphical Log
Note: RT-16a: no returns

Average Penetration Rate (m/min)
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BHP Billiton EV-02-2 EIS Drilling Program

RT-17a Drillhole Summary: Graphical Log

Average Penetration Rate (m/min)
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BHP Billiton EV-02-2 EIS Drilling Program

RT-17b Drillhole Summary: Graphical Log

Average Penetration Rate (m/min)
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BHP Billiton EV-02-2 EIS Drilling Program

OLYMPIC DAM RT-2

CONSTANT RATE TEST
Pumped Well

Well Number : RT-2b (Pumped Well)
Pumping Commenced on 7/7/07 at 09:39am
Pumping Ceased on 7/7/07 at 5:pm
Measurement Point = 0.10m above ground level
Standing Water Level = 55.21m below measurement point
Distance from Pumped Well = 12m
Pumping Rate: 3024 m 3/day

RT-2a (Monitoring well) RT-2a (Pumped well)

t (min) t' (min) t/t' Waterlevel 
(mTOC)

Drawdown 
(m)

time (min) Water level 
(mTOC)

Drawdown 
(m) time (min) Water level 

(mTOC)
Drawdown 

(m) 26550.00 0.00 55.31 0.19
0.00 55.21 0.09 0.00 55.21 0.00 26580.00 30.00 886.00 55.25 0.13

30.00 55.16 0.04 30.00 55.25 0.03 26610.00 60.00 443.50 55.26 0.14
60.00 55.14 0.02 60.00 55.24 0.03 26640.00 90.00 296.00 55.27 0.15
90.00 55.13 0.01 90.00 55.23 0.02 26670.00 120.00 222.25 55.27 0.15

600.00 55.12 0.00 150.00 55.26 0.05 26700.00 150.00 178.00 55.26 0.14
630.00 55.11 -0.01 180.00 55.25 0.03 26730.00 180.00 148.50 55.27 0.15
660.00 55.12 0.00 210.00 55.24 0.03 26760.00 210.00 127.43 55.26 0.14
690.00 55.11 -0.01 240.00 55.25 0.03 26790.00 240.00 111.63 55.26 0.14
720.00 55.12 0.00 270.00 55.25 0.04 26820.00 270.00 99.33 55.26 0.14
750.00 55.12 0.00 330.00 55.25 0.04 26850.00 300.00 89.50 55.26 0.14
780.00 55.13 0.01 390.00 55.26 0.05 26880.00 330.00 81.45 55.26 0.14
810.00 55.19 0.07 450.00 55.26 0.05 26910.00 360.00 74.75 55.26 0.14
840.00 55.13 0.01 510.00 55.26 0.05 26940.00 390.00 69.08 55.26 0.14
870.00 55.14 0.02 570.00 55.27 0.06 26970.00 420.00 64.21 55.26 0.14
900.00 55.15 0.03 690.00 55.27 0.05 27000.00 450.00 60.00 55.26 0.14
930.00 55.15 0.03 810.00 55.27 0.05 27030.00 480.00 56.31 55.25 0.13
960.00 55.12 0.00 930.00 55.27 0.05 27060.00 510.00 53.06 55.25 0.13
990.00 55.14 0.02 1050.00 55.27 0.06 27090.00 540.00 50.17 55.25 0.13

1020.00 55.15 0.03 1170.00 55.27 0.06 27120.00 570.00 47.58 55.26 0.14
1050.00 55.15 0.03 1290.00 55.28 0.06 27150.00 600.00 45.25 55.26 0.14
1080.00 55.13 0.01 1410.00 55.28 0.06 27180.00 630.00 43.14 55.25 0.13
1110.00 55.17 0.05 1530.00 55.28 0.06 27210.00 660.00 41.23 55.25 0.13
1140.00 55.17 0.05 1650.00 55.28 0.07 27240.00 690.00 39.48 55.25 0.13
1170.00 55.16 0.04 1770.00 55.29 0.07 27390.00 840.00 32.61 55.25 0.13
1200.00 55.16 0.04 2070.00 55.30 0.09 27420.00 870.00 31.52 55.24 0.12
1230.00 55.16 0.04 2370.00 55.30 0.09 27450.00 900.00 30.50 55.25 0.13
1260.00 55.16 0.04 2970.00 55.30 0.09 27480.00 930.00 29.55 55.24 0.12
1290.00 55.17 0.05 3750.00 55.32 0.11 27510.00 960.00 28.66 55.25 0.13
1320.00 55.17 0.05 4170.00 55.33 0.12 27540.00 990.00 27.82 55.24 0.12
1350.00 55.17 0.05 4770.00 55.33 0.12 28080.00 1530.00 18.35 55.24 0.12
1380.00 55.17 0.05 5370.00 55.34 0.13 28110.00 1560.00 18.02 55.23 0.11
1410.00 55.17 0.05 7170.00 55.36 0.14 28140.00 1590.00 17.70 55.23 0.11
1440.00 55.17 0.05 19590.00 55.39 0.18 28170.00 1620.00 17.39 55.23 0.11
1890.00 55.17 0.05 28200.00 1650.00 17.09 55.24 0.12
1920.00 55.18 0.06 28230.00 1680.00 16.80 55.23 0.11
2220.00 55.18 0.06 28260.00 1710.00 16.53 55.24 0.12
2340.00 55.18 0.06 28290.00 1740.00 16.26 55.23 0.11
2370.00 55.19 0.07 28650.00 2100.00 13.64 55.23 0.11
2400.00 55.19 0.07 28680.00 2130.00 13.46 55.22 0.10
2910.00 55.19 0.07 28710.00 2160.00 13.29 55.22 0.10
2940.00 55.19 0.07 28740.00 2190.00 13.12 55.22 0.10
2970.00 55.20 0.08 28770.00 2220.00 12.96 55.23 0.11
3000.00 55.20 0.08 28800.00 2250.00 12.80 55.23 0.11
3360.00 55.20 0.08 28830.00 2280.00 12.64 55.23 0.11
3390.00 55.21 0.09 28860.00 2310.00 12.49 55.23 0.11
3420.00 55.20 0.08 28890.00 2340.00 12.35 55.22 0.10
3540.00 55.21 0.09 29910.00 3360.00 8.90 55.22 0.10
4020.00 55.21 0.09 29940.00 3390.00 8.83 55.22 0.10
4050.00 55.21 0.09 29970.00 3420.00 8.76 55.21 0.09
4080.00 55.22 0.10 30000.00 3450.00 8.70 55.21 0.09
4110.00 55.21 0.09 30030.00 3480.00 8.63 55.22 0.10
4140.00 55.22 0.10 30060.00 3510.00 8.56 55.22 0.10
4170.00 55.22 0.10 30090.00 3540.00 8.50 55.21 0.09
4200.00 55.22 0.10 30120.00 3570.00 8.44 55.21 0.09
4230.00 55.21 0.09 31050.00 4500.00 6.90 55.21 0.09
4260.00 55.21 0.09 31080.00 4530.00 6.86 55.21 0.09
4290.00 55.21 0.09 31110.00 4560.00 6.82 55.20 0.08
4320.00 55.22 0.10 31140.00 4590.00 6.78 55.20 0.08
4740.00 55.22 0.10 31170.00 4620.00 6.75 55.21 0.09

RECOVERY TEST DATACONSTANT RATE DATA

Logger Measured

Resource and Environmental Management Ltd.
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BHP Billiton EV-02-2 EIS Drilling Program

4770.00 55.22 0.10 31200.00 4650.00 6.71 55.20 0.08
4800.00 55.23 0.11 31230.00 4680.00 6.67 55.20 0.08
4830.00 55.23 0.11 31260.00 4710.00 6.64 55.20 0.08
4860.00 55.22 0.10 31290.00 4740.00 6.60 55.20 0.08
4890.00 55.23 0.11 31320.00 4770.00 6.57 55.20 0.08
5700.00 55.23 0.11 31350.00 4800.00 6.53 55.21 0.09
5730.00 55.24 0.12 31380.00 4830.00 6.50 55.21 0.09
5760.00 55.24 0.12 31410.00 4860.00 6.46 55.20 0.08
5790.00 55.23 0.11 31440.00 4890.00 6.43 55.20 0.08
5820.00 55.24 0.12 31470.00 4920.00 6.40 55.21 0.09
5850.00 55.24 0.12 31500.00 4950.00 6.36 55.20 0.08
5880.00 55.24 0.12 31620.00 5070.00 6.24 55.21 0.09
5910.00 55.24 0.12 31650.00 5100.00 6.21 55.20 0.08
5940.00 55.23 0.11 32700.00 6150.00 5.32 55.20 0.08
5970.00 55.24 0.12 32730.00 6180.00 5.30 55.20 0.08
6750.00 55.25 0.13 32760.00 6210.00 5.28 55.20 0.08
6780.00 55.24 0.12 32790.00 6240.00 5.25 55.20 0.08
6810.00 55.25 0.13 32820.00 6270.00 5.23 55.19 0.07
7620.00 55.25 0.13 32850.00 6300.00 5.21 55.19 0.07
7650.00 55.26 0.14 32880.00 6330.00 5.19 55.19 0.07
7680.00 55.26 0.14 32910.00 6360.00 5.17 55.19 0.07
7710.00 55.25 0.13 32940.00 6390.00 5.15 55.20 0.08
7740.00 55.26 0.14 32970.00 6420.00 5.14 55.19 0.07
7770.00 55.26 0.14 34050.00 7500.00 4.54 55.18 0.06
9000.00 55.26 0.14 34080.00 7530.00 4.53 55.18 0.06
9030.00 55.27 0.15 34110.00 7560.00 4.51 55.19 0.07
9060.00 55.26 0.14 34140.00 7590.00 4.50 55.18 0.06
9240.00 55.26 0.14 34170.00 7620.00 4.48 55.18 0.06
9270.00 55.27 0.15 34200.00 7650.00 4.47 55.19 0.07
9390.00 55.26 0.14 34230.00 7680.00 4.46 55.19 0.07
9420.00 55.27 0.15 34260.00 7710.00 4.44 55.18 0.06
9450.00 55.26 0.14 34290.00 7740.00 4.43 55.18 0.06
9480.00 55.27 0.15 36900.00 10350.00 3.57 55.18 0.06
9510.00 55.27 0.15 36930.00 10380.00 3.56 55.18 0.06

10830.00 55.28 0.16 36960.00 10410.00 3.55 55.18 0.06
10920.00 55.28 0.16 36990.00 10440.00 3.54 55.18 0.06
10950.00 55.27 0.15 37020.00 10470.00 3.54 55.17 0.05
10980.00 55.28 0.16 37050.00 10500.00 3.53 55.18 0.06
11010.00 55.27 0.15 37080.00 10530.00 3.52 55.18 0.06
11040.00 55.28 0.16 37110.00 10560.00 3.51 55.18 0.06
12360.00 55.28 0.16 37140.00 10590.00 3.51 55.18 0.06
12390.00 55.29 0.17 37170.00 10620.00 3.50 55.18 0.06
12420.00 55.28 0.16 37200.00 10650.00 3.49 55.18 0.06
12450.00 55.28 0.16 37230.00 10680.00 3.49 55.17 0.05
12480.00 55.28 0.16 37260.00 10710.00 3.48 55.18 0.06
12510.00 55.28 0.16 37290.00 10740.00 3.47 55.18 0.06
12540.00 55.29 0.17 37320.00 10770.00 3.47 55.17 0.05
12570.00 55.29 0.17 37350.00 10800.00 3.46 55.17 0.05
12600.00 55.29 0.17 37380.00 10830.00 3.45 55.17 0.05
12630.00 55.28 0.16 37410.00 10860.00 3.44 55.18 0.06
12840.00 55.28 0.16 37440.00 10890.00 3.44 55.17 0.05
12870.00 55.29 0.17 37470.00 10920.00 3.43 55.18 0.06
12990.00 55.29 0.17 37500.00 10950.00 3.42 55.18 0.06
13020.00 55.28 0.16 37530.00 10980.00 3.42 55.17 0.05
13050.00 55.29 0.17 37560.00 11010.00 3.41 55.18 0.06
15390.00 55.29 0.17 38010.00 11460.00 3.32 55.17 0.05
15420.00 55.30 0.18 38040.00 11490.00 3.31 55.17 0.05
15570.00 55.30 0.18 38070.00 11520.00 3.30 55.18 0.06
15600.00 55.29 0.17 38100.00 11550.00 3.30 55.17 0.05
15630.00 55.29 0.17 38130.00 11580.00 3.29 55.17 0.05
15660.00 55.29 0.17 38160.00 11610.00 3.29 55.18 0.06
16020.00 55.30 0.18 38190.00 11640.00 3.28 55.18 0.06
16050.00 55.29 0.17 38220.00 11670.00 3.28 55.17 0.05
16080.00 55.30 0.18 38250.00 11700.00 3.27 55.17 0.05
16110.00 55.30 0.18 38280.00 11730.00 3.26 55.17 0.05
16140.00 55.29 0.17 40200.00 13650.00 2.95 55.17 0.05
16170.00 55.29 0.17 40230.00 13680.00 2.94 55.17 0.05
16200.00 55.30 0.18 40260.00 13710.00 2.94 55.16 0.04
16230.00 55.30 0.18 40290.00 13740.00 2.93 55.16 0.04
16260.00 55.29 0.17 40320.00 13770.00 2.93 55.16 0.04
16290.00 55.30 0.18 40350.00 13800.00 2.92 55.17 0.05
17280.00 55.30 0.18 40380.00 13830.00 2.92 55.16 0.04
17310.00 55.29 0.17 53130.00 26580.00 2.00 55.16 0.04
17340.00 55.30 0.18 67770 41220.00 1.64 55.16 0.04
17370.00 55.30 0.18 67800 41250.00 1.64 55.15 0.03
17400.00 55.29 0.17 73950 47400.00 1.56 55.15 0.03
23310.00 55.30 0.18 73980 47430.00 1.56 55.14 0.02
23340.00 55.31 0.19 78330 51780.00 1.51 55.14 0.02
23370.00 55.30 0.18 78360 51810.00 1.51 55.13 0.01
26520.00 55.30 0.18 78390 51840.00 1.51 55.11 -0.01
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BHP Billiton EV-02-2 EIS Drilling Program

Mid time Mid time
Q = 3,024       kL/day r = 12 m Q = 3,024       kL/day r = 12 m
δs = 0.045 m t = 0.000231 days δs' = 0.055 m t = 0.0000752 days

KD = 2.3Q S = 2.25KDt KD = 2.3Q S = 2.25KDt
4πδs r2 4πδs' r2

12299 m2/day 0.044 10063 m2/day 0.012

Late time
Q = 3,024       kL/day r = 12 m
δs = 0.12 m t = 0.000231 days

KD = 2.3Q S = 2.25KDt
4πδs r2

4612 m2/day 0.017

Notes: Logger data and measured data do not agree at early-time, possibly because of slight inconsistencies 
in pumping start time.  Either data set is suitable though for calculating KD, but use of logger data
will result in an estimate of S (or Sy) one order of magnitude higher than will arise from use of measured data

Pumping test: RT-2 (ALA); Q = 3024m3/d
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Recovery test: RT-2 (ALA); Q = 3024m3/d
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BHP Billiton EV-02-2 EIS Drilling Program

OLYMPIC DAM RT-5

CONSTANT RATE TEST
Pumped Well

Well Number : RT-5a (Pumped Well)
Pumping Commenced on 10/8/07 at 03:08pm
Pumping Ceased on 11/8/07 at 10:49am
Measurement Point = 0.30m above ground level
Standing Water Level = 10.95(RT-5a), 21.37(RT-5b), 21.61(RT-5c)m below measurement point
Distance from Pumped Well = 0(RT-5a), 22(RT-7b/c)m
Pumping Rate: 873 m3/day

RT-5a (Pumped well) RT-5a (Pumped well)
time 
(min)

Water level 
(mTOC)

Drawdown 
(m) t (min) t' (min) t/t' Waterlevel 

(mTOC)
Drawdown 

(m)
0.00 10.95 0.00 1184.00 0.00 11.09 0.14
2.50 11.30 0.35 1185.00 1.00 1185.00 11.08 0.13
7.00 11.31 0.36 1186.00 2.00 593.00 11.07 0.12

12.00 11.32 0.37 1187.00 3.00 395.67 11.06 0.11
17.00 11.32 0.37 1190.00 6.00 198.33 11.05 0.10
22.00 11.33 0.38 1192.00 8.00 149.00 11.05 0.10
30.00 11.32 0.37 1201.00 17.00 70.65 11.04 0.09
37.00 11.32 0.37 1208.00 24.00 50.33 11.03 0.08
47.00 11.32 0.37 1219.00 35.00 34.83 11.02 0.07
57.00 11.33 0.38 1227.00 43.00 28.53 11.02 0.07
68.00 11.33 0.38 1241.00 57.00 21.77 11.00 0.05
77.00 11.34 0.39 1262.00 78.00 16.18 10.99 0.04
87.00 11.34 0.39 1281.00 97.00 13.21 10.97 0.02

112.00 11.34 0.39 1304.00 120.00 10.87 10.96 0.01
130.00 11.35 0.40 1608.00 424.00 3.79 10.88 -0.07
387.00 11.39 0.44 2424.00 1240.00 1.95 10.78 -0.17
977.00 11.38 0.43 2611.00 1427.00 1.83 10.78 -0.17

1103.00 11.38 0.43
1181.00 11.38 0.43

RT-5b (monitored well) RT-5b (monitored well)
time 
(min)

Water level 
(mTOC)

Drawdown 
(m) t (min) t' (min) t/t' Waterlevel 

(mTOC)
Drawdown 

(m)
0.00 21.37 0.00 1182.00 -2.00 20.35 -1.02

10.00 21.37 0.00 1189.00 5.00 237.80 20.34 -1.03
27.00 21.31 -0.06 1194.00 10.00 119.40 20.34 -1.03
42.00 21.30 -0.07 1200.00 16.00 75.00 20.34 -1.03
50.00 21.27 -0.10 1203.00 19.00 63.32 20.34 -1.04
54.00 21.26 -0.12 1212.00 28.00 43.29 20.33 -1.04
63.00 21.25 -0.13 1217.00 33.00 36.88 20.33 -1.04
73.00 21.24 -0.14 1225.00 41.00 29.88 20.33 -1.04
79.00 21.23 -0.15 1233.00 49.00 25.16 20.32 -1.05
84.00 21.23 -0.15 1244.00 60.00 20.73 20.31 -1.06
89.00 21.21 -0.16 1250.00 66.00 18.94 20.31 -1.06

108.00 21.19 -0.18 1264.00 80.00 15.80 20.30 -1.07
127.00 21.17 -0.20 1286.00 102.00 12.61 20.28 -1.09
391.00 20.93 -0.44 1309.00 125.00 10.47 20.27 -1.10

1112.00 20.37 -1.00 1610.00 426.00 3.78 20.10 -1.27
1175.00 20.35 -1.02 2431.00 1247.00 1.95 19.87 -1.50

RT-5c (monitored well) RT-5c (monitored well)
time 
(min)

Water level 
(mTOC)

Drawdown 
(m) t (min) t' (min) t/t' Waterlevel 

(mTOC)
Drawdown 

(m)
0.00 21.61 0.00 1182.00 -2.00 21.74 0.13

28.00 21.64 0.03 1197.00 13.00 92.08 21.72 0.11
40.00 21.64 0.03 1215.00 31.00 39.19 21.73 0.12
52.00 21.64 0.03 1230.00 46.00 26.74 21.72 0.11
66.00 21.65 0.04 1247.00 63.00 19.79 21.70 0.09
71.00 21.65 0.04 1266.00 82.00 15.44 21.69 0.08
81.00 21.65 0.04 1289.00 105.00 12.28 21.67 0.06

109.00 21.66 0.05 1306.00 122.00 10.70 21.67 0.06
124.00 21.66 0.05 1612.00 428.00 3.77 21.63 0.02
394.00 21.73 0.12 2427.00 1243.00 1.95 21.64 0.03
978.00 21.72 0.11

1117.00 21.73 0.12
1178.00 21.74 0.13

RECOVERY TEST DATACONSTANT RATE DATA
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BHP Billiton EV-02-2 EIS Drilling Program

All time Mid-time
Q = 873          kL/day r = 0 m Q = 873         kL/day r = 0 m
δs = 0.03 m t = 0.000231 days δs' = 0.04 m t = 0.000231 days

KD = 2.3Q S = 2.25KDt KD = 2.3Q S = 2.25KDt
4πδs r2 4πδs' r2

5326 m2/day n/a 3995 m2/day n/a

Late-time
Q = 873         kL/day r = 0 m
δs' = 0.13 m t = 0.000231 days

KD = 2.3Q S = 2.25KDt
4πδs' r2

1229 m2/day n/a

Pumping test: RT-5 (ALA); Q = 873m3/d
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BHP Billiton EV-02-2 EIS Drilling Program

Groundwater Monitoring Well Survey Data Summary WITH SALINITY CORRECTION

Client : BHP Billiton Date : 1-Oct-07 Density of FRESH Water (Pf) : 1
Job Name : EIS Report Waterlevels Levels by : REM from 6/9/7-19/9/7 Conversion factor (EC to TDS) : 0.65
Job No : EV-02

Water 
Column 

Thickness 

Density 
Calcs. Salinity Correction  

(m) Interpreted log Conversion 
(EC to TDS)

Bore RP Type of Ground SWL Screen Top of Base of Measured Bore Slotted Interval Corrected
Location Standpipe Level Bore Depth Length Screen Screen rSWL (Hs) Depth Midpoint (Hp) EC* TDS Ps rSWL

(mAHD) (P or S) (mAHD) (m bRP) (m) (m) (mAHD) (mAHD) (mAHD) (mAHD) (mAHD) (m) (mS/cm) (mg/L) (mAHD)
RT1 50.08 S 49.78 11.48 474.0 30 -387.92 -417.92 38.60 -423.92 -402.92 462.52 341.0 193000 1.145 102.51 63.91 Pwc 0.57

RT2a 95.58 S 95.28 55.15 119.5 6 -17.92 -23.92 40.43 -23.92 -20.92 64.35 55.0 43400 1.033 42.43 2.00 €a 0.79
RT2b 95.56 S 95.26 69.30 342.0 12 62.56 -246.44 26.26 -246.44 -110.09 272.70 328.0 203000 1.152 47.02 20.76 Pws 0.62
RT3 100.82 S 100.52 59.92 142.0 115 66.82 -48.18 40.90 -41.18 -3.64 82.08 30.0 19500 1.015 41.55 0.65 €a 0.65

RT4a 72.16 S 71.86 32.15 58.0 16 30.16 14.16 40.01 14.16 22.16 25.85 49.0 31700 1.024 40.44 0.42 €a 0.65
RT4b 72.22 S 71.92 55.08 522.0 36 -413.78 -449.78 17.14 -449.78 -431.78 466.92 327.0 191000 1.143 81.45 64.31 Pwx 0.58
RT5a 48.82 S 48.52 9.45 66.0 30 12.82 -17.18 39.37 -17.18 -2.18 56.55 99.6 62200 1.047 41.31 1.94 €a 0.62
RT5b 48.48 S 48.18 21.58 200.0 12 -106.52 -118.52 26.90 -151.52 -112.52 178.42 404.0 261000 1.196 54.19 27.29 €a 0.65
RT5c 48.48 S 48.18 16.59 634.0 134 -451.52 -585.52 31.89 -585.52 -518.52 617.41 430.0 257000 1.193 137.98 106.09 Pwr/Pwa 0.60
RT7a 65.01 S 64.71 12.96 36.0 12 41.01 29.01 52.05 29.01 35.01 23.04 88.3 60200 1.045 52.82 0.77 Pfa 0.68
RT7b 65.01 S 64.71 18.39 96.0 6 -24.99 -30.99 46.62 -30.99 -27.99 77.61 90.7 62400 1.047 50.11 3.49 Pfa 0.69
RT9 59.29 S 58.99 16.30 71.0 12 12.29 0.29 42.99 -11.71 6.29 54.70 54.3 31000 1.023 43.85 0.85 Pwr 0.57

RT16a 102.42 S 102.12 59.07 68.0 6 40.42 34.42 43.35 34.42 37.42 8.93 34.5 22100 1.017 43.45 0.10 €a 0.64
RT16b 102.45 S 102.15 71.51 216.0 12 -95.55 -107.55 30.94 -113.55 -101.55 144.49 84.5 56700 1.043 36.58 5.63 Pwc 0.67
RT17a 101.56 S 101.26 52.73 84.0 12 35.56 23.56 48.83 17.56 29.56 31.27 29.0 18850 1.014 49.10 0.27 €a 0.65
RT17b 101.94 S 101.64 72.24 264.0 12 -134.06 -146.06 29.70 -162.06 -140.06 191.76 75.0 48750 1.037 35.90 6.21 Pwc 0.65
PT-24a 105.87 S 105.17 -154.17 86.0 12 31.87 19.87 48.29 19.87 25.87 240.17 50.0 32500 1.024 48.84 0.55 €a 0.65

LR1 102.91 S 102.41 55.96 68.0 18 52.91 34.91 46.95 34.91 40.93 12.04 50.0 32500 1.024 47.10 0.15 €a 0.65
LR2 101.19 S 100.69 56.28 70.0 24 55.19 31.19 44.91 31.19 38.05 13.72 50.0 32500 1.024 45.08 0.17 €a 0.65
LR3 101.50 S 101.00 32.23 58.0 14 57.50 43.50 69.27 43.50 50.50 25.77 50.0 32500 1.024 69.73 0.46 €a 0.65
LR4 103.40 S 102.90 62.41 78.8 12 36.60 24.60 40.99 24.60 30.60 16.39 50.0 32500 1.024 41.24 0.25 €a 0.65
LR5 104.80 S 104.30 52.77 66.8 6 44.00 38.00 52.03 38.00 41.00 14.03 50.0 32500 1.024 52.30 0.27 €a 0.65
LR6 102.09 S 101.59 50.16 72.8 6 35.29 29.29 51.93 29.29 32.29 22.64 50.0 32500 1.024 52.41 0.48 €a 0.65
LR7 105.59 S 105.09 53.12 66.8 6 44.79 38.79 52.47 38.79 41.79 13.68 50.0 32500 1.024 52.73 0.26 €a 0.65
LR8 97.09 S 96.59 54.63 66.8 6 36.29 30.29 42.46 30.29 33.29 12.17 50.0 32500 1.024 42.68 0.22 €a 0.65
LR9 87.40 S 86.90 39.19 49.8 6 43.60 37.60 48.21 37.60 40.60 10.61 50.0 32500 1.024 48.40 0.19 €a 0.65

LR10 49.82 S 49.38 12.58 40.0 15 24.82 9.82 38.00 9.82 17.32 27.42 50.0 32500 1.024 38.50 0.50 €a 0.65
LR11 55.24 S 54.82 15.48 40.0 15 30.24 15.24 40.00 15.24 22.74 24.52 50.0 32500 1.024 40.42 0.42 €a 0.65
LR12 99.96 S 99.58 54.57 92.0 15 22.96 7.96 7.96 3.98 37.43 50.0 32500 1.024 -0.10 -0.10 €a 0.65
LT41 98.19 S 97.69 49.19 66.0 6 38.19 32.19 49.00 32.19 35.19 16.81 50.0 32500 1.024 49.34 0.34 €a 0.65
LT19 102.40 S 101.90 51.87 67.0 17 52.40 35.40 50.53 35.40 42.97 15.13 50.0 32500 1.024 50.71 0.18 €a 0.65

Note:
where Hf Equivalent freshwater head (mAHD) RT Correction Range (m)

Hs Level of saline groundwater measured in peizometer (mAHD) Max Min GeoMean Convn

Hp if RSWL > Top of Screen (mAHD, Screen is fully Saturated): Relative Level of the Midpoint of the Screen (mAHD) €a 27.29 0.10 0.66
mAHD = metres relative to Australian Height Datum if RSWL < Top of Screen (mAHD, screen intersects SWL): mid-point between the SWL and the base of the screen (m AHD) Pwc 63.91 5.634 0.63
SWL = Standing Water Level Pf Density of fresh water (=1, kg/L) Pws 106.09 20.759 0.61
P = Standpipe PVC Ps density of saline groundwater (as a rule of thumb: TDS (mg/L) * 7.5x10 -7 + 1 ) Shales 64.31 26.372 0.63
S = Standpipe Steel

Survey Field Gauging from 
surveyed standpipe Relative Levels Salinity

Hf = Hs + ((Ps-Pf)/ Pf)(Hs-Hp)

Resource and Environmental Management Ltd. P:\BHP Billiton (EV)\02 (EIS drilling program)\Field\Water Levels\RT Density Corrected Waterlevels



BHP Billiton EV-02-2 EIS Regional Drilling Program

BHP Bore Locations: Andamooka Limestone

Target ID Easting Northing Depth (m) Waterlevel 
(mAHD)

Date of WL 
Measurement

LR1 675630.8 6636423 68.5 46.94 1/03/2007
LR2 685786.8 6637306 70 45.59 1/03/2007
LR4 691262.7 6628950 79 41.05 1/03/2007
LR8 678842.9 6641779 67 42.43 1/03/2007
LR9 668483.9 6624888 50 48.23 26/02/2007
LM25 681879.2 6628459 53.54 1/03/2007
LT19 672990.8 6630471 67 49.21 26/02/2007
LT41 674401.5 6631671 66 50.63 19/03/2007
PT24a 676815.5 6627754 48.294 20/06/2007
LR10 705533 6652117 38
LR11 701711.7 6651124 40

Resource and Environmental Management Ltd.
P:\BHP Billiton (EV)\02 (EIS drilling program)\Report\Tables\ BHP Bore Locations



BHP Billiton EV-02-2 EIS Drilling Program

Table E.1  Groundwater chemistry

Well Number RT-1 LR-10 RT-2a RT-2a RT-2b RT-3 RT-4a RT-4b RT-5a RT-5b RT-5c RT-7a RT-7b RT-9 RT-16a RT-16b RT-17a RT-17b

Target Aquifer
Pwc €a €a  (after 

completion)

€a/Pws (red) 
(before 

completion) 
Pws (red) €a €a Pwx €a €a (lower) Pwa Pfa (upper) Pfa (lower) Pwm €a Pwc €a Pwc

Date Sampled 24/07/2007 23/07/2007 29/06/2007 11/12/2006 12/07/2007 1/12/2006 22/08/2007 22/08/2007 7/08/2007 9/08/2007 9/08/2007 24/08/2007 24/08/2007 11/01/2007 18/06/2007 18/06/2007 18/06/2007 18/06/2007
pH 7.55 7.58 7.69 7.54 7.46 7.48 7.61 7.52 7.61 7.66 7.6 7.51 7.71 7.1 7.21 7.51 --- ---
Electrical Conductivity µS/cm 341000 56700 55000 66700 328000 30000 49000 327000 99600 404000 43000 88300 90700 54300 34500 84500 --- ---
Total Dissolved Solids @180°C mg/L 193000 38000 36100 43400 203000 - - - 31700 191000 62200 261000 257000 60200 62400 31000 22100 56700 --- ---
Suspended Solids (SS) mg/L 200 98 52 77 596 - - - 200 536 160 458 1150 608 296 3160 3420 84 --- ---
Turbidity NTU 218 100 4.3 19.1 1540 22.1 190 282 42.2 185 492 349 165 6570 2620 48.5 --- ---
Total Alkalinity as CaCO3 mg/L 85 252 213 254 84 243 233 55 248 63 56 <1 <10 216 236 203 --- ---
Sulphate as SO4 2- mg/L 10300 4430 4540 5630 12900 5700 3610 4880 5810 13500 12500 4420 5000 4880 4310 7440 --- ---
Chloride mg/L 114000 20400 17300 22800 136000 6960 15400 108000 44600 146000 143000 31900 31500 17500 9510 30800
Calcium mg/L 835 1030 945 1000 983 554 753 1560 959 983 952 520 1930 1010 832 1040 --- ---
Magnesium mg/L 3990 1030 965 1370 5170 358 615 1280 1630 5880 5510 330 1390 913 754 1620 --- ---
Sodium mg/L 73500 11900 10900 14400 86800 6460 8720 69400 25100 94200 94200 21400 20400 12200 6610 20200 --- ---
Potassium mg/L 501 61 92 208 368 63 115 83 135 347 379 136 98 225 42 104 --- ---
Iron mg/L - - - <0.01 0.1 --- ---
Iron mg/L 3.58 1.05 241
Aluminium mg/L <0.10 <0.01 <0.01 <0.10 0.04 <0.10 <0.01 <0.10 <0.10 <0.01 0.12 <0.01 <0.01 0.37 0.04
Arsenic mg/L 0.028 0.006 0.004 0.034 0.002 1.06 0.011 0.017 0.021 0.004 0.004 0.004 0.006 0.002 0.003
Barium mg/L - - - 0.085 0.037
Cobalt mg/L 0.055 0.003 0.011 0.014 0.008 <0.010 0.006 <0.010 0.032 0.007 0.007 0.004 0.01 0.002 0.003
Copper mg/L 0.073 0.008 0.008 0.04 0.013 <0.010 0.015 0.036 0.035 0.015 0.02 0.007 0.015 0.008 0.017
Lead mg/L <0.010 <0.001 <0.001 <0.010 <0.001 <0.010 <0.001 <0.010 <0.010 <0.001 0.002 <0.001 <0.001 <0.001 <0.001
Manganese mg/L 3.86 0.61 0.235 0.412 0.982 0.366 0.444 <0.010 0.256 0.708 1.64 3.13 3.28 5.44 0.171 1.39 0.036 0.858
Molybdenum mg/L
Strontium mg/L 13.9 18.1 14.4 - - - 15.6 5.3 14.2 0.851 14.8 12.9 15.3 36.3 37.1 13.8 12.9 19.1 13.3 18.2
Uranium mg/L <0.010 0.026 0.051 <0.010 0.003 <0.010 0.009 <0.010 <0.010 0.01 0.001 0.076 0.017 0.024 0.029
Zinc mg/L 0.172 0.011 0.009 0.119 0.173 <0.050 0.064 0.053 1.21 0.175 1.4 0.049 0.023 0.009 0.005
Boron (Dissolved) mg/L 4.11 5.34 5.2 - - - 2.66 5.78 4.99 114 4.31 1.22 2.06 4.47 4.36 5.61 5.29 6.47 3.47 5.94
Boron (Total) mg/L 6.3 7.54 6.86
Silica mg/L 105 81 114 11.9 151 14.3 48.2 120 126 214 0.4 100 93.4 10.4 104 140 --- ---
Fluoride mg/L 0.4 1.4 1.1 1.5 0.4 <0.1 1 0.3 1 0.1 0.3 0.9 1.1 0.3 1.6 0.8 --- ---
Nitrite as N mg/L 0.029 <0.010 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010 0.015 0.573 0.349 <0.010 <0.010 <0.010 0.011 --- ---
Nitrate as N mg/L 0.665 0.837 0.031 <0.010 0.08 <0.010 0.152 0.188 0.139 0.101 3.11 2.11 0.096 <0.010 0.222 9.8 --- ---
Nitrite + Nitrate as N mg/L 0.694 0.837 0.031 <0.010 0.08 0.015 0.152 0.188 0.139 0.116 3.68 2.46 0.096 <0.010 0.222 9.81 --- ---
Total Anions meq/L 3440 673 587 766 4100 320 515 3160 1380 4410 4290 992 1000 601 362 1030 --- ---
Total Cations meq/L 3580 656 603 795 4260 340 470 3200 1280 4640 4610 988 1100 660 392 1070 --- ---
Ionic Balance % 1.88 1.26 1.32 1.9 1.83 2.98 4.54 0.7 4.12 2.55 3.56 0.19 4.83 4.74 3.93 1.84 --- ---

General Laboratory Analysis

Dissolved Metals

Ionic Balance

Dissolved Cations

Dissolved Anions

EIS Table 4.5 Water Quality P:\BHP Billiton (EV)\02 (EIS drilling program)\Field\Hydrochemistry\Water Quality
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CERTIFICATE OF ANALYSIS

Work Order : EM0706659 Page : 1 of 12

:: LaboratoryClient Environmental Division MelbourneRESOURCE & ENVIRON MANGMNT P/L

: :ContactContact MR PAUL HOWE Paul Loewy

:: AddressAddress UNIT 9, 15 FULLARTON RD KENT TOWN SA AUSTRALIA 5067 4 Westall Rd Springvale VIC Australia 3171

:: E-mailE-mail paulhowe@rem.net.au paul.loewy@alsenviro.com

:: TelephoneTelephone +61 08 8363 1777 +61-3-8549 9600

:: FacsimileFacsimile +61 08 8363 1477 +61-3-8549 9601

:Project EV02&EV03 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 05-SEP-2007

Sampler : ---- Issue Date : 12-SEP-2007

Site : ----

22:No. of samples received

Quote number : ME/122/06 22:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Dilani Fernando Senior Inorganic Instrument Chemist Inorganics

Herman Lin Senior Inorganic Chemist Inorganics

Terrance Hettipathirana Senior ICP/MS Chemist Inorganics

Environmental Division Melbourne

4 Westall Rd Springvale VIC Australia 3171

Tel. +61-3-8549 9600  Fax. +61-3-8549 9601  www.alsglobal.com
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Work Order :

:Client

EM0706659

RESOURCE & ENVIRON MANGMNT P/L

EV02&EV03:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for process purposes.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = Result(s) reported is calculated using analyte detections at or above the LOR. (eg. <5 + 5 + 7 = 12).

Key :

ED037-P: EM0706659 #017, #018, #020, #021, #022. Insufficient sample has been provided for Alkalinity. Where applicable LOR values have been adjusted accordingly.l

EGO20:  EMO706659 #002, 005, 009, 011, 016, 017, 018, 019 and 020 have been diluted for ICP-MS analysis due to internal standard failier and LORs have been raised accordingly.l
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:Client

EM0706659

RESOURCE & ENVIRON MANGMNT P/L

EV02&EV03:Project

Analytical Results

Sub-Matrix: WATER RT4A RT4B PB3Client sample ID : LR-10 RT1

11-JUN-2007 15:0022-AUG-2007 15:0022-AUG-2007 15:00Client sampling date / time : 23-JUL-2007 15:00 24-JUL-2007 15:00

EM0706659-001 EM0706659-002 EM0706659-003LOR UnitCompound CAS Number
EM0706659-004 EM0706659-005

EA005P: pH by PC Titrator
0.01 pH Unit 7.61 7.52 7.68 7.557.58----pH Value

EA010P: Conductivity by PC Titrator
1 µS/cm 49000 327000 42300 34100056700----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

^ Total Dissolved Solids @180°C 1 mg/L 31700 191000 27200 19300038000GIS-210-010

EA025: Suspended Solids
1 mg/L 200 536 122 20098----^ Suspended Solids (SS)

EA045: Turbidity
0.1 NTU 190 282 115 218100----Turbidity

ED037P: Alkalinity by PC Titrator

Hydroxide Alkalinity as CaCO3 1 mg/L <1 <1 <1 <1<1DMO-210-001

Carbonate Alkalinity as CaCO3 1 mg/L <1 <1 <1 <1<13812-32-6

Bicarbonate Alkalinity as CaCO3 1 mg/L 233 55 330 8525271-52-3

1 mg/L 233 55 330 85252----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

Sulphate as SO4 2- 1 mg/L 3610 4880 5330 10300443014808-79-8

^ Silica 0.1 mg/L 48.2 120 86.2 10581.07631-86-9

ED045P: Chloride by PC Titrator

Chloride 1 mg/L 15400 108000 12800 1140002040016887-00-6

ED093F: Dissolved Major Cations

Calcium 1 mg/L 753 1560 906 83510307440-70-2

Magnesium 1 mg/L 615 1280 904 399010307439-95-4

Sodium 1 mg/L 8720 69400 8010 73500119007440-23-5

Potassium 1 mg/L 115 83 51 501617440-09-7

EG020F: Dissolved Metals by ICP-MS

Aluminium 0.01 mg/L 0.04 <0.10 <0.01 <0.10<0.017429-90-5

Arsenic 0.001 mg/L 0.002 1.06 0.007 0.0280.0067440-38-2

Cobalt 0.001 mg/L 0.008 <0.010 0.001 0.0550.0037440-48-4

Copper 0.001 mg/L 0.013 <0.010 0.008 0.0730.0087440-50-8

Lead 0.001 mg/L <0.001 <0.010 <0.001 <0.010<0.0017439-92-1

Manganese 0.001 mg/L 0.444 <0.010 0.043 3.860.6107439-96-5

Strontium 0.001 mg/L 14.2 0.851 15.6 13.918.17440-24-6

Uranium 0.001 mg/L 0.003 <0.010 0.070 <0.0100.0267440-61-1

Zinc 0.005 mg/L 0.173 <0.050 0.007 0.1720.0117440-66-6

Boron 0.05 mg/L 4.99 114 7.68 4.115.347440-42-8
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RESOURCE & ENVIRON MANGMNT P/L
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Analytical Results

Sub-Matrix: WATER RT4A RT4B PB3Client sample ID : LR-10 RT1

11-JUN-2007 15:0022-AUG-2007 15:0022-AUG-2007 15:00Client sampling date / time : 23-JUL-2007 15:00 24-JUL-2007 15:00

EM0706659-001 EM0706659-002 EM0706659-003LOR UnitCompound CAS Number
EM0706659-004 EM0706659-005

EK040P: Fluoride by PC Titrator

Fluoride 0.1 mg/L 1.0 0.3 2.0 0.41.416984-48-8

EK057G:  Nitrite as N by Discrete Analyser
0.010 mg/L <0.010 <0.010 <0.010 0.029<0.010----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser

^ Nitrate as N 0.010 mg/L 0.152 0.188 0.383 0.6650.83714797-55-8

EK059G:  NOX as N by Discrete Analyser
0.010 mg/L 0.152 0.188 0.383 0.6940.837----Nitrite + Nitrate as N

EN055: Ionic Balance
0.01 meq/L 515 3160 479 3440673----^ Total Anions

0.01 meq/L 470 3200 469 3580656----^ Total Cations

0.01 % 4.54 0.70 0.98 1.881.26----^ Ionic Balance
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:Client
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RESOURCE & ENVIRON MANGMNT P/L

EV02&EV03:Project

Analytical Results

Sub-Matrix: WATER RT16 RT16A RT2Client sample ID : RT5C RT5A (66M)

29-JUN-2007 15:0018-JUN-2007 15:0018-JUN-2007 15:00Client sampling date / time : 09-AUG-2007 15:00 07-AUG-2007 15:00

EM0706659-006 EM0706659-007 EM0706659-008LOR UnitCompound CAS Number
EM0706659-009 EM0706659-010

EA005P: pH by PC Titrator
0.01 pH Unit 7.51 7.21 7.69 7.617.60----pH Value

EA010P: Conductivity by PC Titrator
1 µS/cm 84500 34500 55000 9960043000----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

^ Total Dissolved Solids @180°C 1 mg/L 56700 22100 36100 62200257000GIS-210-010

EA025: Suspended Solids
1 mg/L 84 3420 52 1601150----^ Suspended Solids (SS)

EA045: Turbidity
0.1 NTU 48.5 2620 4.3 42.2492----Turbidity

ED037P: Alkalinity by PC Titrator

Hydroxide Alkalinity as CaCO3 1 mg/L <1 <1 <1 <1<1DMO-210-001

Carbonate Alkalinity as CaCO3 1 mg/L <1 <1 <1 <1<13812-32-6

Bicarbonate Alkalinity as CaCO3 1 mg/L 203 236 213 2485671-52-3

1 mg/L 203 236 213 24856----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

Sulphate as SO4 2- 1 mg/L 7440 4310 4540 58101250014808-79-8

^ Silica 0.1 mg/L 140 104 114 1260.47631-86-9

ED045P: Chloride by PC Titrator

Chloride 1 mg/L 30800 9510 17300 4460014300016887-00-6

ED093F: Dissolved Major Cations

Calcium 1 mg/L 1040 832 945 9599527440-70-2

Magnesium 1 mg/L 1620 754 965 163055107439-95-4

Sodium 1 mg/L 20200 6610 10900 25100942007440-23-5

Potassium 1 mg/L 104 42 92 1353797440-09-7

EG020F: Dissolved Metals by ICP-MS

Aluminium 0.01 mg/L <0.01 <0.01 <0.01 <0.01<0.107429-90-5

Arsenic 0.001 mg/L 0.006 0.004 0.004 0.0110.0217440-38-2

Cobalt 0.001 mg/L 0.010 0.004 0.011 0.0060.0327440-48-4

Copper 0.001 mg/L 0.015 0.007 0.008 0.0150.0357440-50-8

Lead 0.001 mg/L <0.001 <0.001 <0.001 <0.001<0.0107439-92-1

Manganese 0.001 mg/L 1.39 0.171 0.235 0.2561.647439-96-5

Strontium 0.001 mg/L 19.1 12.9 14.4 14.815.37440-24-6

Uranium 0.001 mg/L 0.017 0.076 0.051 0.009<0.0107440-61-1

Zinc 0.005 mg/L 0.023 0.049 0.009 0.0641.217440-66-6

Boron 0.05 mg/L 6.47 5.29 5.20 4.312.067440-42-8
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Analytical Results

Sub-Matrix: WATER RT16 RT16A RT2Client sample ID : RT5C RT5A (66M)

29-JUN-2007 15:0018-JUN-2007 15:0018-JUN-2007 15:00Client sampling date / time : 09-AUG-2007 15:00 07-AUG-2007 15:00

EM0706659-006 EM0706659-007 EM0706659-008LOR UnitCompound CAS Number
EM0706659-009 EM0706659-010

EK040P: Fluoride by PC Titrator

Fluoride 0.1 mg/L 0.8 1.6 1.1 1.00.316984-48-8

EK057G:  Nitrite as N by Discrete Analyser
0.010 mg/L 0.011 <0.010 <0.010 <0.0100.573----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser

^ Nitrate as N 0.010 mg/L 9.80 0.222 0.031 0.1393.1114797-55-8

EK059G:  NOX as N by Discrete Analyser
0.010 mg/L 9.81 0.222 0.031 0.1393.68----Nitrite + Nitrate as N

EN055: Ionic Balance
0.01 meq/L 1030 362 587 13804290----^ Total Anions

0.01 meq/L 1070 392 603 12804610----^ Total Cations

0.01 % 1.84 3.93 1.32 4.123.56----^ Ionic Balance
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:Client
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RESOURCE & ENVIRON MANGMNT P/L
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Analytical Results

Sub-Matrix: WATER RT5A(BOTTOM LMST) PB1(1) PB1(2)Client sample ID : RT17 RT17A

11-JUN-2007 15:0011-JUN-2007 15:0009-AUG-2007 15:00Client sampling date / time : 18-JUN-2007 15:00 18-JUN-2007 15:00

EM0706659-011 EM0706659-012 EM0706659-013LOR UnitCompound CAS Number
EM0706659-014 EM0706659-015

EA005P: pH by PC Titrator
0.01 pH Unit 7.66 7.76 7.61 ------------pH Value

EA010P: Conductivity by PC Titrator
1 µS/cm 404000 42500 42500 ------------Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

^ Total Dissolved Solids @180°C 1 mg/L 261000 29200 28300 --------GIS-210-010

EA025: Suspended Solids
1 mg/L 458 94 48 ------------^ Suspended Solids (SS)

EA045: Turbidity
0.1 NTU 185 98.0 29.0 ------------Turbidity

ED037P: Alkalinity by PC Titrator

Hydroxide Alkalinity as CaCO3 1 mg/L <1 <1 <1 --------DMO-210-001

Carbonate Alkalinity as CaCO3 1 mg/L <1 <1 <1 --------3812-32-6

Bicarbonate Alkalinity as CaCO3 1 mg/L 63 231 238 --------71-52-3

1 mg/L 63 231 238 ------------Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

Sulphate as SO4 2- 1 mg/L 13500 4810 4880 --------14808-79-8

^ Silica 0.1 mg/L 214 122 98.4 --------7631-86-9

ED045P: Chloride by PC Titrator

Chloride 1 mg/L 146000 12200 12800 --------16887-00-6

ED093F: Dissolved Major Cations

Calcium 1 mg/L 983 892 897 --------7440-70-2

Magnesium 1 mg/L 5880 892 902 --------7439-95-4

Sodium 1 mg/L 94200 7860 8010 --------7440-23-5

Potassium 1 mg/L 347 66 54 --------7440-09-7

EG020F: Dissolved Metals by ICP-MS

Aluminium 0.01 mg/L <0.10 <0.01 <0.01 0.370.047429-90-5

Arsenic 0.001 mg/L 0.017 0.002 0.002 0.0020.0037440-38-2

Cobalt 0.001 mg/L <0.010 0.020 0.028 0.0020.0037440-48-4

Copper 0.001 mg/L 0.036 0.008 0.008 0.0080.0177440-50-8

Lead 0.001 mg/L <0.010 <0.001 <0.001 <0.001<0.0017439-92-1

Manganese 0.001 mg/L 0.708 0.468 0.515 0.0360.8587439-96-5

Strontium 0.001 mg/L 12.9 15.3 15.2 13.318.27440-24-6

Uranium 0.001 mg/L <0.010 0.034 0.035 0.0240.0297440-61-1

Zinc 0.005 mg/L 0.053 <0.005 <0.005 0.0090.0057440-66-6

Boron 0.05 mg/L 1.22 5.97 6.01 3.475.947440-42-8
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Analytical Results

Sub-Matrix: WATER RT5A(BOTTOM LMST) PB1(1) PB1(2)Client sample ID : RT17 RT17A

11-JUN-2007 15:0011-JUN-2007 15:0009-AUG-2007 15:00Client sampling date / time : 18-JUN-2007 15:00 18-JUN-2007 15:00

EM0706659-011 EM0706659-012 EM0706659-013LOR UnitCompound CAS Number
EM0706659-014 EM0706659-015

EK040P: Fluoride by PC Titrator

Fluoride 0.1 mg/L 0.1 2.1 2.1 --------16984-48-8

EK057G:  Nitrite as N by Discrete Analyser
0.010 mg/L 0.015 <0.010 <0.010 ------------Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser

^ Nitrate as N 0.010 mg/L 0.101 0.036 0.029 --------14797-55-8

EK059G:  NOX as N by Discrete Analyser
0.010 mg/L 0.116 0.036 0.029 ------------Nitrite + Nitrate as N

EN055: Ionic Balance
0.01 meq/L 4410 450 467 ------------^ Total Anions

0.01 meq/L 4640 462 469 ------------^ Total Cations

0.01 % 2.55 1.20 0.16 ------------^ Ionic Balance
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Analytical Results

Sub-Matrix: WATER RT2B BLAST6 RT2B BLAST2 RT2B BLAST3Client sample ID : RT2B BLAST4 RT2B BLAST4 PIPE

12-JUL-2007 15:0012-JUL-2007 15:0012-JUL-2007 15:00Client sampling date / time : 12-JUL-2007 15:00 12-JUL-2007 15:00

EM0706659-016 EM0706659-017 EM0706659-018LOR UnitCompound CAS Number
EM0706659-019 EM0706659-020

EA005P: pH by PC Titrator
0.01 pH Unit 7.46 7.48 7.34 7.317.37----pH Value

EA010P: Conductivity by PC Titrator
1 µS/cm 328000 192000 183000 191000191000----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

^ Total Dissolved Solids @180°C 1 mg/L 203000 121000 125000 110000130000GIS-210-010

EA025: Suspended Solids
1 mg/L 596 2810 4310 2560568----^ Suspended Solids (SS)

EA045: Turbidity
0.1 NTU 1540 2470 3980 30601950----Turbidity

ED037P: Alkalinity by PC Titrator

Hydroxide Alkalinity as CaCO3 1 mg/L <1 <10 <10 <10<1DMO-210-001

Carbonate Alkalinity as CaCO3 1 mg/L <1 <10 <10 <10<13812-32-6

Bicarbonate Alkalinity as CaCO3 1 mg/L 84 81 84 <1011371-52-3

1 mg/L 84 81 84 <10113----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

Sulphate as SO4 2- 1 mg/L 12900 8980 8470 10400962014808-79-8

^ Silica 0.1 mg/L 151 158 116 1951537631-86-9

ED045P: Chloride by PC Titrator

Chloride 1 mg/L 136000 87300 86200 781008480016887-00-6

ED093F: Dissolved Major Cations

Calcium 1 mg/L 983 857 820 12509297440-70-2

Magnesium 1 mg/L 5170 3260 3090 364035407439-95-4

Sodium 1 mg/L 86800 55100 54000 48400525007440-23-5

Potassium 1 mg/L 368 286 243 3022697440-09-7

EG020F: Dissolved Metals by ICP-MS

Aluminium 0.01 mg/L <0.10 <0.10 <0.10 0.14<0.107429-90-5

Arsenic 0.001 mg/L 0.034 0.015 0.022 0.0160.0157440-38-2

Cobalt 0.001 mg/L 0.014 <0.010 0.013 <0.0100.0147440-48-4

Copper 0.001 mg/L 0.040 0.030 0.033 0.0460.0307440-50-8

Lead 0.001 mg/L <0.010 <0.010 <0.010 0.117<0.0107439-92-1

Manganese 0.001 mg/L 0.982 1.06 1.89 0.7461.467439-96-5

Strontium 0.001 mg/L 15.6 13.7 14.2 14.214.87440-24-6

Uranium 0.001 mg/L <0.010 <0.010 <0.010 <0.010<0.0107440-61-1

Zinc 0.005 mg/L 0.119 <0.050 0.060 0.327<0.0507440-66-6

Boron 0.05 mg/L 2.66 3.00 3.71 2.553.577440-42-8
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Work Order :

:Client

EM0706659

RESOURCE & ENVIRON MANGMNT P/L

EV02&EV03:Project

Analytical Results

Sub-Matrix: WATER RT2B BLAST6 RT2B BLAST2 RT2B BLAST3Client sample ID : RT2B BLAST4 RT2B BLAST4 PIPE

12-JUL-2007 15:0012-JUL-2007 15:0012-JUL-2007 15:00Client sampling date / time : 12-JUL-2007 15:00 12-JUL-2007 15:00

EM0706659-016 EM0706659-017 EM0706659-018LOR UnitCompound CAS Number
EM0706659-019 EM0706659-020

EK040P: Fluoride by PC Titrator

Fluoride 0.1 mg/L 0.4 2.0 2.1 1.40.716984-48-8

EK057G:  Nitrite as N by Discrete Analyser
0.010 mg/L <0.010 <0.010 <0.010 0.022<0.010----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser

^ Nitrate as N 0.010 mg/L 0.080 0.045 0.068 0.0760.08414797-55-8

EK059G:  NOX as N by Discrete Analyser
0.010 mg/L 0.080 0.045 0.068 0.0990.084----Nitrite + Nitrate as N

EN055: Ionic Balance
0.01 meq/L 4100 2650 2610 24202600----^ Total Anions

0.01 meq/L 4260 2720 2650 24802630----^ Total Cations

0.01 % 1.83 1.19 0.71 1.120.62----^ Ionic Balance
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Work Order :

:Client

EM0706659

RESOURCE & ENVIRON MANGMNT P/L

EV02&EV03:Project

Analytical Results

Sub-Matrix: WATER RT7B RT7AClient sample ID :

24-AUG-2007 15:0024-AUG-2007 15:00Client sampling date / time :

EM0706659-021 EM0706659-022LOR UnitCompound CAS Number

EA005P: pH by PC Titrator
0.01 pH Unit 7.71 7.51----pH Value

EA010P: Conductivity by PC Titrator
1 µS/cm 90700 88300----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

^ Total Dissolved Solids @180°C 1 mg/L 62400 60200GIS-210-010

EA025: Suspended Solids
1 mg/L 296 608----^ Suspended Solids (SS)

EA045: Turbidity
0.1 NTU 165 349----Turbidity

ED037P: Alkalinity by PC Titrator

Hydroxide Alkalinity as CaCO3 1 mg/L <10 <1DMO-210-001

Carbonate Alkalinity as CaCO3 1 mg/L <10 <13812-32-6

Bicarbonate Alkalinity as CaCO3 1 mg/L <10 <171-52-3

1 mg/L <10 <1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

Sulphate as SO4 2- 1 mg/L 5000 442014808-79-8

^ Silica 0.1 mg/L 93.4 1007631-86-9

ED045P: Chloride by PC Titrator

Chloride 1 mg/L 31500 3190016887-00-6

ED093F: Dissolved Major Cations

Calcium 1 mg/L 1930 5207440-70-2

Magnesium 1 mg/L 1390 3307439-95-4

Sodium 1 mg/L 20400 214007440-23-5

Potassium 1 mg/L 98 1367440-09-7

EG020F: Dissolved Metals by ICP-MS

Aluminium 0.01 mg/L 0.12 <0.017429-90-5

Arsenic 0.001 mg/L 0.004 0.0047440-38-2

Cobalt 0.001 mg/L 0.007 0.0077440-48-4

Copper 0.001 mg/L 0.020 0.0157440-50-8

Lead 0.001 mg/L 0.002 <0.0017439-92-1

Manganese 0.001 mg/L 3.28 3.137439-96-5

Strontium 0.001 mg/L 37.1 36.37440-24-6

Uranium 0.001 mg/L 0.001 0.0107440-61-1

Zinc 0.005 mg/L 1.40 0.1757440-66-6

Boron 0.05 mg/L 4.36 4.477440-42-8
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Work Order :

:Client

EM0706659

RESOURCE & ENVIRON MANGMNT P/L

EV02&EV03:Project

Analytical Results

Sub-Matrix: WATER RT7B RT7AClient sample ID :

24-AUG-2007 15:0024-AUG-2007 15:00Client sampling date / time :

EM0706659-021 EM0706659-022LOR UnitCompound CAS Number

EK040P: Fluoride by PC Titrator

Fluoride 0.1 mg/L 1.1 0.916984-48-8

EK057G:  Nitrite as N by Discrete Analyser
0.010 mg/L <0.010 0.349----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser

^ Nitrate as N 0.010 mg/L 0.096 2.1114797-55-8

EK059G:  NOX as N by Discrete Analyser
0.010 mg/L 0.096 2.46----Nitrite + Nitrate as N

EN055: Ionic Balance
0.01 meq/L 1000 992----^ Total Anions

0.01 meq/L 1100 988----^ Total Cations

0.01 % 4.83 0.19----^ Ionic Balance
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Table 2.1 Dewatering drilling investigation program 

Well no. Completion [3] Depth (m bgl) Objective Outcome 

RD3486 [1] Pwt / BC 546 Drill into the basement rock to 600 m to determine the effect 
of dewatering on the basement rocks and to perform constant 
head tests on the isolated lower basement rock 

The hole was terminated in Volcanic basement rock. The aquifer 
was pressure cemented to isolate the basement rocks.    

RD3487 [1] Pwt / BC 600 Drill into the basement rock to 600 m to determine the effect 
of dewatering on the basement rocks and to perform constant 
head tests on the isolated lower basement rock 

The hole was terminated in Volcanic basement rock. The aquifer 
was pressure cemented to isolate the basement rocks.    

RD3492 [2] Pws/Pwc 234 Dewatering production well to be will be used as a pumping 
well for the dewatering trial 

Due to the low yield the well was completed as an observation 
well with 50 mm PVC with a 6 m screen at the base 

RD3493 [2] Pws/Pwc 228 Dewatering production well to be will be used as a pumping 
well for the dewatering trial 

Due to the low yield the well was left open 

RD3499 [2] Pwc 240 Dewatering production well to be will be used as a pumping 
well for the dewatering trial 

Due to the low yield the well was left open 

RD3504 [2] Pwc 228 Dewatering production well to be will be used as a pumping 
well for the dewatering trial 

Due to the low yield the well was completed as an observation 
well with 50 mm PVC and a 6 m screen at the base 

RD3513A-P1 [2] Pws/Pwc/Pwt 270 Dewatering production well to be will be used as a pumping 
well for the dewatering trial 

The hole was terminated in the Tregolana Shale, 8" slotted 
production steel casing form the first water cut to EOH with 2 
blanks within screened zone for placement of  pump 

RD3514-P1 [2] Pws/Pwc 256 Dewatering production well to be will be used as a pumping 
well for the dewatering trial 

The hole was terminated in the Tregolana Shale, 8" slotted 
production steel casing form the first water cut to EOH with 2 
blanks within screened zone for placement of  pump 

RD3515-P1 [2] Pws 192 Dewatering production well to be will be used as a pumping 
well for the dewatering trial 

The hole was terminated in the Arcoona Quarzite White, 8" 
slotted production steel casing form the first water cut to EOH 
with 2 blanks within screened zone for placement of pump. Hole 
collapsed from 172-192 m 

PHowe
Rectangle

PHowe
Rectangle



 

SINCLAIR KNIGHT MERZ       

 

I:\VESA\Projects\VE30063\VE30063.400\VE30063-R001a.doc PAGE 11 

Table 2.1 Dewatering drilling investigation program (cont.) 

Well no. Completion [3] Depth (m bgl) Objective Outcome 

RD3516-P1 [2] Pws/Pwc 216 Dewatering production well to be used as a pumping well for 
the dewatering trial 

The hole was terminated in the Tregolana Shale, 8" slotted 
production steel casing form the first water cut to EOH with 2 
blanks within screened zone for placement of pump. Hole 
collapsed from 204-222 m 

RD3548 [2] Pws/Pwc 234 Dewatering production well to be used as a pumping well for 
the dewatering trial 

The hole was terminated in the Tregolana Shale, 8" slotted 
production steel casing form the first water cut to EOH with 2 
blanks within screened zone for placement of  pump 

RD3549 [2] Pws/Pwc 194 Dewatering production well to be used as a pumping well for 
the dewatering trial 

Hole was terminated due to shanked bit at 194 m.  Completed as 
a 50 mm DN observation well with 6 m screen at base. 

RD3549A [2] Pws/Pwc 228 Dewatering production well to be used as a pumping well for 
the dewatering trial 

The hole was terminated in the Tregolana Shale, 8" slotted 
production steel casing form the first water cut to EOH with 2 
blanks within screened zone for placement of  pump 

RD3551 [2] €a/Pws/Pwc 250 Dewatering production well to be used as a pumping well for 
the dewatering trial 

Due to the low yield the well was left open 

Notes: 1.  Depressurisation / drainage well 

  2.  Dewatering well 

  3.  €a; Andamooka Limestone         Pws; Arcoona Quartzite         Pwc; Corraberra Sandstone         Pwt; Tregolana Shale         BC; Breccia Complex 
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Table 2.2 Well details 

Well no. Purpose. Location (MGA94 Zone 53) [1] DWLBC Date Method 

(BHP no.)  Easting Northing permit no. Commenced Completed  

RD3486 Drainage 682975 6630860 129168 20/7/08 4/8/08 air hammer 

RD3487 Drainage 681255 6629495 129167 12/6/08 1/7/08 air hammer 

RD3492 Monitoring 682705 6629510 145091 17/5/08 20/5/08 air hammer 

RD3493 Dewatering 682875 6629905 145089 5/5/08 10/5/08 air hammer 

RD3499 Dewatering 684085 6629730 145090 11/5/08 16/5/08 air hammer 

RD3504 Monitoring 682290 6628850 145093 27/5/08 30/5/08 air hammer 

RD3513A-P1 Dewatering 682975 6630850 127949 2/7/08 11/7/08 air hammer 

RD3514-P1 Dewatering 682695 6630795 127951 24/4/08 4/4/08 air hammer 

RD3515-P1 Dewatering 681595 6630125 127952 14/4/08 22/4/08 air hammer 

RD3516-P1 Dewatering 680920 6629570 145086 22/4/08 4/5/08 air hammer 

RD3548 Dewatering 682300 6629505 145092 31/5/08 26/5/08 air hammer 

RD3549 Monitoring 682290 6628865 145088 31/5/08 5/6/08 air hammer 

RD3549A Dewatering 682290 6628860 129163 5/6/08 10/6/08 air hammer 

RD3551 Dewatering 681245 6629475 145087 11/7/08 19/7/08 air hammer 

Notes: 1.  Rounded to nearest 5 m 
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Table 2.3 Well construction data 

Well no. Production casing / pre-collar / surface casing Screened interval 

(BHP no.) setting [1] completion materials setting [1] diameter (mm) material 

RD3486 0-240 cemented ERW steel 240-546 150 open hole 

RD3487 0-252 cemented ERW steel 252-600 150 open hole 

RD3492 0-216 cemented ERW steel 216-234 50 PVC 

RD3493 0-186 cemented ERW steel 186-228 200 open hole 

RD3499 0-204 cemented ERW steel 204-240 200 open hole 

RD3504 0-210 cemented ERW steel 210-228 50 PVC 

RD3513A-P1 0-174 cemented ERW steel 174-270 200 ERW steel 

RD3514-P1 0-118 cemented ERW steel 118-256 200 ERW steel 

RD3515-P1 0-130 cemented ERW steel 130-168 200 ERW steel 

RD3516-P1 0-90 cemented ERW steel 90-216 200 ERW steel 

RD3548 0-132 cemented ERW steel 132-234 200 ERW steel 

RD3549 0-174 cemented ERW steel 174-194 50 PVC 

RD3549A 0-168 cemented ERW steel 168-228 200 ERW steel 

RD3551 0-70 cemented ERW steel 70-250 300 open hole 
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Table 3.1 Field measured groundwater parameters 

Well no. pH EC Temperature Airlift yield Standing water 

  (mS/cm) (oC) (L/s) Depth (m bTOC) Date gauged 

RD3486 10.68 101 31.6 3.0 106.08 4/9/08 

RD3487 - 162 32.3 2.0 100.23 29/6/08 

RD3492 - 56 - 3.5 104.92 23/6/08 

RD3493 - 57 - 2.6 105.83 23/6/08 

RD3499 - 58 - 0.7 144.9 23/6/08 

RD3504 - 38 - 3.7 93.23 23/6/08 

RD3513A - 80 29.7 38.0 117.65 12/7/08 

RD3514 - 41 30.2 7.0 99.96 6/4/08 

RD3515 - 49 - 15.0 106.63 23/6/08 

RD3516 - 70 - 42.0 96.94 23/6/08 

RD3528 - 55 - 4.0 102.32 23/6/08 

RD3549A - 29 28.4 3.2 93.14 20/6/08 

RD3549 - 28.6 22.2 3.0 93.14 20/6/08 

RD3551 - 75.6 - 3.0 - - 

Notes: EC;  electrical conductivity 

  m bTOC; metres below top of casing 

  -; not available 
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ODX mine pit dewatering & depressurisation trials

FIGURE 3.2       Water chemistry (Piper plot)
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Table 3.2 Laboratory analytical water quality data 
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Table 3.2 Laboratory analytical water quality data (cont.) 

 

Notes: LOR  laboratory limit of reporting 

  - not analysed 
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Pumping tests were not conducted as part of the program of works associated with the installation 

of the dewatering and drainage wells.  However, constant head discharge tests conducted on the 

Tregolana Shale and basement drainage wells (Appendix D) indicate that low long-term drainage 

rates can be expected from the overburden beneath the THA.  The highest drainage rates (averaging 

around 3.5 L/s) were observed in well RD3486. 
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RD3486

Air Hammer

BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

09/08/08

546

106.08

681601 6629452

4/09/08
GDA94 Zone 53

129168

20/07/2008

6 inches

09/08/2008K Hyland

05/09/2008D Pierce

QUATERNARY SEDIMENTS: Silty Sand (red) fine grained, loam,
unconsolidated

QUATERNARY SEDIMENTS: Clay Silt (white, some red)
calcarious (white) gravelly nodules

QUATERNARY SEDIMENTS: Sand (yellow/tan) fine grained, sub-
rounded, soft, unconsolidated

ANDAMOOKA LMST: No samples due to abundant
cavities/broken ground- limestone clay and dolimite (refer to
RD2873)

ARCOONA QTZ (RED): Sandstone: (red) fine grained, quartzite
fused matrix, some porous, with some Shale (red) soft

ARCOONA QTZ (RED): Sandstone (red with some grey and pink)
med grained, quartz matrix, with shale (red) soft

ARCOONA QTZ (RED): Sandstone (red/grey/pink/white) med
grained, quartz matrix, with shale (red) soft

ARCOONA QTZ (RED): Sandstone (red/grey/pink/white) med
grained, quartz matrix, with very minor shale (red) soft

ARCOONA QTZ (RED): Sandstone (red/grey/pink/white) med
grained, quartz matrix

ARCOONA QTZ (WHITE): Sandstone (white/green/pink) med-
coaurse grained, quartz matrix, angular and minor shale (red)

ARCOONA QTZ (WHITE): Sandstone (white/green/grey) med-
grained, quartz matrix

ARCOONA QTZ (WHITE): Sandstone (white/green/grey) med-
grained, quartz matrix with very minor shale (dark grey), soft

ARCOONA QTZ (WHITE): Sandstone (white, green, grey),
medium grained, subrounded, qtz matrix
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250

250
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Cement plug 22-24 m

Cement plug 70-72 m

Pressure cemented
100-240 m

Surface casing 16"
steel 0-24 m

Pre collar casing 10"
steel 0-72 m

Pre collar casing 8"
steel 0-240 m

Fractured
167m

Fractured
182m

1.3

1.3

2

2

4

4

4

4
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RD3549A

Air Hammer

BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

10/06/2008

228

93.14

682289 6628861

20/06/2008
GDA94 Zone 53

129163

5/06/2008

8 inches

10/06/2008K Furness

05/09/2008D Pierce

QUATERNARY SEDIMENTS: Sand (red) with gravel fragments
(white) calcarious and sandstone fragments (grey) angular

QUATERNARY SEDIMENTS: Sandy silty clay (orange, grey) low
plasticity with calcarious (white ) fragments

QUATERNARY SEDIMENTS: Silty clay (red, brown, grey) med
plasticity with gravel (white)

QUATERNARY SEDIMENTS: Silty sandy clay (yellow, tan-brown)
med-plasticity, gravelly

ANDAMOOKA LMST: Limestone (tan-grey, brown, yellow) with
clay (grey/white) high plasticity)

ANDAMOOKA LMST: Limestone (tan, grey, increasing in
red/purple, brown) with some clay (grey/whtie) med-high plasticity

ANDAMOOKA LMST: Limestone (tan-grey, brown, yellow) minor
porostiey, visible macropores

ANDAMOOKA LMST: Limestone (grey, tan) minor porosity,
weathered

ANDAMOOKA LMST: Limestone (brown/grey/white/red)
wheathered, with minor dolomite (grey)

ANDAMOOKA LMST: Dolimite (grey) with minor LS

ARCOONA QTZ (RED): sandstone (red) with minor dolomite
(grey) and very minor shale (red)

ARCOONA QTZ (RED): Sandstone (red) with shale (red) and rare
quartz (white)

ARCOONA QTZ (RED): Sandstone (red) with shale (red) and rare
quartz (white)

ARCOONA QTZ (RED): Sandstone (red with dark pink)

ARCOONA QTZ (RED): Sandstone (red with dark pink) with minor
shale (red)

ARCOONA QTZ (RED): Sandstone (red with dark pink) with
abundant shale (red)

ARCOONA QTZ (RED): Sandstone (red with dark pink) with some
shale (red)

ARCOONA QTZ (RED): Sandstone (red with dark pink) with some
shale (red with increaseing pink/white/green)

ARCOONA QTZ (RED): Sandstone (pink/white/light green/red)

0.20

0.32

0.67

1.00

0.67

0.43

0.55

0.43

0.40

0.38

0.38

0.38

0.43

0.43

0.40

0.40

0.40

0.43

0.40

Well cover

Cement plug 16-18 m

Steel production casing
8" with vertical slots

Surface casing 12"
steel 0-18 m

Steel production casing
8"
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RD3549A

Air Hammer

BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

10/06/2008

228

93.14

682289 6628861

20/06/2008
GDA94 Zone 53

129163

5/06/2008

8 inches

10/06/2008K Furness

05/09/2008D Pierce

med grained, quartzite matirix,  sub-angular-sub-rounded
fragments, with shale (red) decreasing from 140m

ARCOONA QTZ (WHITE): Sandstone (white/pink/green) med
grained, quartzite matrix, sub-angular-sub-rounded fragments,
10%quartzite matrix with minor quartzite (pink) from 166m, and
rare shale (red)

ARCOONA QTZ (WHITE): Sandstone (white/pink/green) as above,
with 30% quartzite (pink/green)  and minor shale (red)

CORRABERRA SANDSTONE: Sandstone (light green) fine-med
grained, quartzite matrix, sub rounded fragments sugary

CORRABERRA SANDSTONE: Sandstone (white and green) med-
fine grained, quartzite matrix, sub rounded fragments

CORRABERRA SANDSTONE: Sandstone (white, pink) med-fine
grained, with 30% shale (red and some green-grey) soft

CORRABERRA SANDSTONE: Sandstone (green-grey, white) fine
grained, suggary

CORRABERRA SANDSTONE: Sandstone (red/pink) sugary, sub-
rounded fragments, porous, fine grained (likely comtamination of
limestone (yellow-tan) from up hole)

TRANSITIONAL LAYER: Sandstone (pink, white, some green)
fine-med grained, sub andgular fragments, with shale (grey) med-
soft

TREGOLANA SHALE: Shale (grey with some red) med-soft, minor
gypsum from 212-214m

225

225

225

225

225

225

225

225

0.43

0.38

0.33

0.43

0.30

0.30

0.26

0.35

0.32

0.38

0.35
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0.33

0.38

0.33

0.33

0.33

EOH at 228 m

3.29

33.2

31.6

29.6

31.3

30.4

29.2

30.6

Steel production casing
with vertical slots
(1.6% of the total
casing area)

(1.6% of the total
casing area)
168-198 m
204-216 m
222-228 m

Airlifted
for 1.6
hrs

<0.1

3.1

3.1

4

4

4

3.2

3.2

3.2
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RD3549

Air Hammer

BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

05/06/2008

194

93.14

682289 6628861

20/6/2008
GDA94 Zone 53

145088

31/05/2008

8 inches

5/06/2008K Furness and K Hyland

05/09/2008D Pierce

QUATERNARY SEDIMENTS: Sandy Clay (orange) with LS
fragments

QUATERNARY SEDIMENTS: Silty clay (orange becoming grey)
with LS fragments

QUATERNARY SEDIMENTS: Clay (orange/brown) with LS
fragments, med-high plasticity

QUATERNARY SEDIMENTS: Clay (red/brown) med-high
plasticicty

ANDAMOOKA LMST: Limestone (brown/white/grey) wheathered
with clay (grey/white) high plasticity

ANDAMOOKA LMST: Limestone (brown/grey/white/red)
wheathered, with clay, high plasticity and minor dolomite (grey)

ANDAMOOKA LMST: Limestone (brown/grey/white/red)
wheathered, with minor dolomite (grey)

ANDAMOOKA LMST: Dolimite (grey) with minor LS

ARCOONA QTZ (RED): sandstone (red) with minor dolomite
(grey) and very minor shale (red)

ARCOONA QTZ (RED): Sandstone (red) with shale (red) and rare
quartz (white)

ARCOONA QTZ (RED): Sandstone (red) with shale (red) and rare
quartz (white)

ARCOONA QTZ (RED): Sandstone (red with dark pink)

ARCOONA QTZ (RED): Sandstone (red with dark pink) with minor
shale (red)

ARCOONA QTZ (RED): Sandstone (red with dark pink) with
abundant shale (red)

ARCOONA QTZ (RED): Sandstone (red with dark pink) with some
shale (red)

0.35

0.40

0.40

0.40

0.43

0.40

0.43

Well cover

Cement plug 4-6 m

Cement plug 58-60 m

Surface casing 16"
steel 0-6 m

Pre collar casing 12"
steel 0-60 m

50 mm PVC blank
casing 0-192 m
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RD3549

Air Hammer

BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

05/06/2008

194

93.14

682289 6628861

20/6/2008
GDA94 Zone 53

145088

31/05/2008

8 inches

5/06/2008K Furness and K Hyland

05/09/2008D Pierce

ARCOONA QTZ (RED): Sandstone (red with dark pink) with some
shale (red with increaseing pink/white/green)

ARCOONA QTZ (RED): Sandstone (pink/white/light green/red)
med grained, quartzite matirix,  sub-angular-sub-rounded
fragments, with shale (red) decreasing from 140m

ARCOONA QTZ (WHITE): Sandstone (white/pink/green) med
grained, quartzite matrix, sub-angular-sub-rounded fragments,
10%quartzite matrix with minor quartzite (pink) from 166m, and
rare shale (red)

ARCOONA QTZ (WHITE): Sandstone (white/pink/green) as above,
with 30% quartzite (pink/green)  and minor shale (red)

CORRABERRA SANDSTONE: Sandstone (light green) fine-med
grained, quartzite matrix, sub rounded fragments sugary

CORRABERRA SANDSTONE: Sandstone (white (and green from
186-188)) med-fine grained, quartzite matrix, sub rounded
fragments

CORRABERRA SANDSTONE: Sandstone/Quartzite (dark-med
green with some red) med grained/crystals, sub angular fragments
with minor shale (green)

CORRABERRA SANDSTONE: Sandstone/Quartzite (red) med
grained/crystals, sub angular fragments

220

225

0.43

0.50

0.40

0.40

0.30

0.29

0.22

0.30

0.32

0.22

EOH at 200m

36

37.1

50 mm PVC slotted
casing 174-186 m

Suspected
yield
increase
from
186-190m

Bit
Shanked
at 194m

3

3
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RD3548

Air Hammer

BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

26/05/08

234

102.32

682698 6629504

23/06/08
GDA94 Zone 53

145092

20/05/08

7 7/8"

26/05/08K. Hyland

05/09/2008D Pierce

QUATERNARY SEDIMENTS: Silty sand (red), clay with limestone
fragments

QUATERNARY SEDIMENTS: Sand (red), fine grained

QUATERNARY SEDIMENTS: Clay (tan) with limestone fragments
(white/green), crystalline

QUATERNARY SEDIMENTS: Clay (brown), medium plasticity,
minor limestone (green/white)

QUATERNARY SEDIMENTS: Sand (tan), fine grained, rounded,
with minor limestone (green/white)

QUATERNARY SEDIMENTS: Sand (orange), fine grained,
rounded

QUATERNARY SEDIMENTS: Clay (orange), fine grained, medium
plasticity

QUATERNARY SEDIMENTS: Sand (orange), fine grained,
rounded

QUATERNARY SEDIMENTS: Clay (brown), medium plasticity,
minor limestone (green/brown)

ANDAMOOKA LMST: Limestone (brown/grey) with minor clay

ANDAMOOKA LMST: Clay (green/grey), medium plasticity, with
limestone (grey)

ANDAMOOKA LMST: Limestone (brown/white/grey) in clay
(brown), low plasticity

ANDAMOOKA LMST: Dolomite (grey) with minor limestone
(brown)

ANDAMOOKA LMST: Dolomite (grey) with minor sandstone (red)

ARCOONA QTZ (RED): 50% Dolomite (grey) with 50% sandstone
(red) with very minor shale (red)

ARCOONA QTZ (RED): Sandstone (red) with minor shale (red)

ARCOONA QTZ (RED): Sandstone (red) with very abundant shale
(red)

ARCOONA QTZ (RED): Sandstone (red) with minor shale (red)

ARCOONA QTZ (RED): Sandstone (red) with minor shale (red)
with some quartzite and sandstone (red/pink)

ARCOONA QTZ (RED): Predominantly sandstone (red) with
increasing shale (red) with some quartzite and sandstone
(red/pink)

0.67

0.60

0.46

0.55

0.46

0.50

0.460.40

0.40

0.40

0.38

0.35

0.38

0.30

0.33

0.21

Well cover

Cement plug 34-36 m

Cement plug 64-66 m

Surface casing 16"
steel 0-36 m

Pre collar casing 12"
steel 0-66 m

Steel production casing
8"
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RD3548

Air Hammer

BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

26/05/08

234

102.32

682698 6629504

23/06/08
GDA94 Zone 53

145092

20/05/08

7 7/8"

26/05/08K. Hyland

05/09/2008D Pierce

ARCOONA QTZ (WHITE): Sandstone (red/pink/green/grey) with
very minor sandstone (white) with some shale (red)

ARCOONA QTZ (WHITE): Sandstone (red) with increasing
sandstone (pink/green/grey) with very minor sandstone (white) with
some shale (red)

CORRABERRA SANDSTONE: Sandstone (white/dark green/light
green)

CORRABERRA SANDSTONE: Predominantly sandstone (white)
with minor sandstone (green) and ver minor sandstone (red)

CORRABERRA SANDSTONE: Sandstone (white) with minor
sandstone (red)

CORRABERRA SANDSTONE: Sand (white)

CORRABERRA SANDSTONE: Sandstone (red/green/grey) with
minor shale (red)

CORRABERRA SANDSTONE: Sandstone (red) with minor shale
(black) and Sandstone (grey)

TRANSITION LAYER: 50 % Sandstone (red) and 50% shale
(red/black)

TREGOLANA SHALE: Predominantly shale (black) with minor
shale (red)
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EOH at 234 m
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52.2

53.3

51.5

55.1

53.7

54

Steel production casing
8" with vertical slots
(2.1% of the total
casing area)
Slotted intervals;
132-168 m
174-192 m
198-228 m

Fracture
at 202

No
water
sample
162-186m

Airlifted
for 2 hrs

1.12

0.35

1.12

0.25

0.26

0.34

1.05

3.03

1.43

4

2.5

0.29

3.5
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RD3516- P1

Air Hammer

BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

04/05/2008

216

96.94

680919 6629571

23/6/2008
GDA94 Zone 53

145086

22/04/2008

8 inches

04/05/2008K Hyland

05/09/2008D Pierce

ANDAMOOKA LMST: Limestone (grey/brown) with fine grained
sands (red)

ANDAMOOKA LMST: Limestone (grey/brown) with fine grained
sands (brown)

ANDAMOOKA LMST: Limestone (grey/brown) in a fine grained
sand (grey/brown)

ANDAMOOKA LMST: Limestone (brown)

ANDAMOOKA LMST: Limestone (brown) with crystalline dolomite
(grey/pink/red)

ANDAMOOKA LMST: Predominantly crystalline dolomite (grey)
with some limestone (brown)

ANDAMOOKA LMST: Crystalline dolomite (grey) with sandstone
(tan and grey)

ARCOONA QTZ (RED): Sandstone (pink and grey) with minor
crystalline dolomite (grey)

ARCOONA QTZ (RED): Predominantly  sandstone (grey) with
sandstone (pink/red)

ARCOONA QTZ (RED): Sandstone (pink/tan/grey)

ARCOONA QTZ (RED): Sandstone (red/pink/grey) with minor
pyrite

ARCOONA QTZ (RED): Sandstone (red/pink/grey) with minor
pyrite  with minor shale (red)
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0.38

0.30

0.50

0.50

0.55

0.60

0.50

0.60

0.55

0.67

0.32

0.35

0.60

0.38

0.33 25.74

Well cover

Cement plug 4-6 m

Cement plug 64-66 m

Steel production casing
8" with vertical slots
(1.6% of the total
casing area)
Slotted intervals;
90-162 m
186-192 m

Surface casing 16"
steel 0-6 m

Pre collar casing 12"
steel 0-66 m

Steel production casing
8"

0.7

wc
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200.0
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220.0

RD3516- P1

Air Hammer

BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

04/05/2008

216

96.94

680919 6629571

23/6/2008
GDA94 Zone 53

145086

22/04/2008

8 inches

04/05/2008K Hyland

05/09/2008D Pierce

ARCOONA QTZ (RED): Sandstone (white/grey/red) with minor
quartzite (white/pink) with minor shale (red)

ARCOONA QTZ (RED): Abundant shale (red) with sandstone
(white/pink/grey)

ARCOONA QTZ (RED): Sandstone (red) and minor sandstone
(pink/white) with abundant shale (red)

ARCOONA QTZ (RED): Sandstone (red/white/green) large grained
with shale (red) and minor shale (green)

ARCOONA QTZ (RED): Predominantly sandstone  (pink, white
and green) with minor red sandstone with minor pyrite

ARCOONA QTZ (WHITE): Sandstone (light and dark green) 20%
sandstone (white and pink) with minor sandstone

ARCOONA QTZ (WHITE): Sandstone (light grey , light green and
white) with minor shale (green)

ARCOONA QTZ (WHITE): Sandstone (light grey , light green and
white)

CORRABERRA SANDSTONE: Sandstone (red/white/grey/green)

CORRABERRA SANDSTONE: Sandstone (red/grey/white)

CORRABERRA SANDSTONE: Predominantly sandstone (red,
grey) with minor red shale and traces of pyrite

TREGOLANA SHALE: Sandstone (red, grey) with  shale (red and
dark grey)

TREGOLANA SHALE: Predominantly shale (grey) with shale (red)
with minor sandstone (grey)

190

190
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190

190

190

200

220

220

220

230

240

250
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250
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0.35

0.32

0.30

0.29
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0.38

0.20

0.24

0.12

0.12

0.07

0.17

0.13

0.13

0.13

0.13

0.10

EOH at 216

43.3

48.3

46.5

48.5

51.1

51.6

57.5

58.9

60

60

62.4

59.5

62.2

62.8

63.3

61.4

Collapsed 204-222 m

Fractures
146-158m

Airlifted
for 1.5
hrs

1.7

2.9

2.9

3.3

3.3

3.3

3.3

16.3

24.4

34.6

39.8

42.7

42.7

42.7

42.7

42.7

42.7

wc

wc
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RD3515- P1

Air Hammer

BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

22/04/2008

192

106.63

681595 6630127

23/06/2008
GDA94 Zone 53

127952

14/04/2008

8 inches

14/04/2008K Furness

05/09/2008D Pierce

QUATERNARY SEDIMENTS: Sand (red) med grained, sub-
rounded with gavels and stones (white) sub-angular

QUATERNARY SEDIMENTS: Silty sand (white) med-grained) sub
rounded with gravels and stones (white) 0.5-3cm, sandstone

QUATERNARY SEDIMENTS: Sand (yellow) med-grained,
rounded-sub rounded with gravels and stones (white) 0.5-5cm,
sandstone

QUATERNARY SEDIMENTS: Sand (yellow) med-grained,
rounded-sub rounded with sandstone (white, yellow, tan, pink) fine
-med grained, porous, with some limestone (yellow, tan, pink)

ANDAMOOKA LMST: Limestone, dolomitic (tan-yellow) some
porous, crystalline with some sandstone, as above

ANDAMOOKA LMST: Limesone (yellow, tan, white, pink) some
porous, mottled, crystalline

ANDAMOOKA LMST: Limestone, dolomitic (tan-yellow), minor
porosity

ANDAMOOKA LMST: Limestone, dolomitic (tan-yellow), minor
porosity, mottled with sandstone/quartzite (white and tan) fine-med
grained crystals/grains

ARCOONA QTZ (RED): Sandstone (grey) med-grained with minor
quartzite (white) and some limstone (yellow-tan) dolomitic, mottled.
Fractured

ARCOONA QTZ (RED): Sandstone (grey-green) med-grained with
quartzite (white and grey) hard

ARCOONA QTZ (RED): Sandstone (grey-green) med-grained with
quartzite (white and grey) hard with minor shale (grey-green)

ARCOONA QTZ (RED): Sandstone (grey-green) med-grained with
quartzite (white and grey) hard

ARCOONA QTZ (RED): Sandstone (grey-green, tan-pink) med
grained with sandstone/quartzite (white, tan-pink) and minor shale
(grey-green) soft

ARCOONA QTZ (RED): Sandstone (grey-green, tan-pink) med
grained with increasing sandstone/quartzite (white, tan-pink) hard,
banded and minor shale (grey-green) soft

0.43

0.55

0.50

0.40

0.43

0.43

0.60

0.50

0.60

0.46

1.00

0.67

0.67

Well cover

Cement plug 16-18 m

Cement plug 90-92 m

Surface casing 16"
steel 0-19 m

Pre collar casing 12"
steel 0-92 m

Steel production casing
8"
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200.0

RD3515- P1

Air Hammer

BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

22/04/2008

192

106.63

681595 6630127

23/06/2008
GDA94 Zone 53

127952

14/04/2008

8 inches

14/04/2008K Furness

05/09/2008D Pierce

ARCOONA QTZ (RED): Sandstone (grey-green, tan-pink) med
grained with sandstone/quartzite (white, tan-pink) hard, banded
and minor shale (grey-green) soft and rare pyrite (gold) metalic

ARCOONA QTZ (RED): Sandstone (white-pink and grey-green)
med-grained, rounded, with some shale (grey-green, some red
increasing from 5% to 20%) soft

ARCOONA QTZ (RED): Sandstone (green-grey and tan-pink) med
grained, rounded with quartzite (pink-tan with some white and
green) some banded with minor shale (green-grey and red)

ARCOONA QTZ (WHITE): Quartzite (grey-green, tan-pink and
white) some banded, hard,  Sandstone( green-grey, tan) med
grained, rounded, poorly sorted, quartzitic matix, minor pyrite
throughout

ARCOONA QTZ (WHITE): Quartzite (grey-green, and white) some
banded, hard,  Sandstone( white, green-grey,) med grained,
rounded, poorly sorted, quartzitic matix, minor pyrite throughout
and minor shale (green)

ARCOONA QTZ (WHITE): Quartzite (grey-green,  and white)
some banded, hard,  Sandstone( green-grey, tan) med grained,
rounded, poorly sorted, quartzitic matix, minor pyrite throughout
and minor shale (green)

240

240

230
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240
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0.60

0.67

0.40

0.29

0.46

0.33

0.46

0.12

0.09

0.23

0.13

0.15

0.20

EOH at 192 m

44.6

47.4

45.3

48.4

46.8

46.6

48.4

48.7

48.8

50.9

50.2

Steel production casing
8" with vertical slots
(1.6% of the total
casing area)
Slotted intervals;
130-154 m
160-168 m

Open Hole 166-172 m

Collapsed 172-192 m

fractured
126-132
m

fractured
150-154
m

fractured
162-166
m

Airlifted
for 1.5
hrs

>6

>6

>6

>6

>6

19

21

21

~15

~15

~15

~15
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RD3514- P1

Air Hammer

BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

04/04/2008

256

99.96

682695 6630793

6/04/2008
GDA94 Zone 53

127951

24/03/2008

8 inches

04/04/2008K Hyland

05/09/2008D Pierce

QUATERNARY SEDIMENTS: Silty-sand, fine (red) with white
calcareous nodules

QUATERNARY SEDIMENTS: Sandy-silt (yellow/tan)

QUATERNARY SEDIMENTS: Sandy-silt (yellow/tan) becoming
darker yellow with depth with dolomite (grey)

ANDAMOOKA LMST: Limestone (brown and yellow) with some
crystalline dolomite (grey)

ANDAMOOKA LMST: Limestone(brown and yellow) with some
crystalline dolomite (grey)

ANDAMOOKA LMST: Limestone (brown and yellow) with
increasing crystalline dolomite (grey)

ANDAMOOKA LMST: Crystalline dolomite (grey) with some
Limestone (brown) and traces of shale (grey)

ANDAMOOKA LMST: Crystalline dolomite (grey) with  traces of
shale (grey)

ANDAMOOKA LMST: Silty-sand, fine (browney grey) with some
crystalline dolomite

ANDAMOOKA LMST: Crystalline dolomite (grey and pink)

ANDAMOOKA LMST: Mudstone (grey) with minor dolomite

ANDAMOOKA LMST: Carbonaceous sandy clay (white)

0.60

0.75

0.60

0.46

0.40

0.29

Well cover

Cement plug 22-24 m

Cement plug 55-57 m

Surface casing 16"
steel 0-24 m

Pre collar casing 12"
steel 0-57 m

Steel production casing
8"
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180.0

RD3514- P1

Air Hammer

BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

04/04/2008

256

99.96

682695 6630793

6/04/2008
GDA94 Zone 53

127951

24/03/2008

8 inches

04/04/2008K Hyland

05/09/2008D Pierce

ANDAMOOKA LMST: Quartzite (grey and red) with crystalline
dolomite

ARCOONA QTZ (RED): Quartzite (grey and pink) with Shale (red)

ARCOONA QTZ (RED): Quartzite (grey and pink) with abundant
red  sandstone

ARCOONA QTZ (RED): Quartzite (grey and pink) with some red
sandstone

ARCOONA QTZ (RED): Quartzite (grey and pink) with sandstone
(red and green)

ARCOONA QTZ (RED): Quartzite (grey and pink) with sandstone
(red and green)  and red shale

ARCOONA QTZ (RED): Quartzite (grey and pink) with sandstone
(red and green)  and minor green shale

ARCOONA QTZ (RED): Quartzite becoming lighter pinks and
greys and some quartzite (red)

ARCOONA QTZ (WHITE): Quartzite (pink and grey) with minor
shale (green) and sandstone (white)

ARCOONA QTZ (WHITE): Quartzite sandstone (white and green)
and minor shale (green)
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0.43
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26.6

36.3

35.9

39.0

38.2

36.2
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34.8

39.6

39.6

41.3

Steel production casing
8" with vertical slots
(1.6% of the total
casing area)
Slotted intervals;
118-178 m
184-214 m
220-238 m

Low
yield
from
178-202
m due
to lost
circulation

1.5.
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1.67
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RD3514- P1

Air Hammer

BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

04/04/2008

256

99.96

682695 6630793

6/04/2008
GDA94 Zone 53

127951

24/03/2008

8 inches

04/04/2008K Hyland

05/09/2008D Pierce

ARCOONA QTZ (WHITE): Increasing sandstone (white),
abundant  quartzite (green and white) and minor green shale
interface

ARCOONA QTZ (WHITE): Quartzite (white and green), sandstone
(white).

ARCOONA QTZ (WHITE): Quartzite (white and green), sandstone
(white) with minor shale (green)

CORRABERRA SANDSTONE: Quartzite (white and green) with
increasing  sandstone (white)

CORRABERRA SANDSTONE: Abundant sandstone (white) with
quartzite (white and green)

CORRABERRA SANDSTONE: Predominantly sandstone (red)
with  quartzite (white and green and pink)

CORRABERRA SANDSTONE: Sandstone (red) with quartzite
(white and green and pink)

CORRABERRA SANDSTONE: Quartzite (white, pink and green)
with green shale  and sandstone (red)

CORRABERRA SANDSTONE: Quartzite (white, pink and green)
with grey shale and  some sandstone (red)

TRANSITIONAL LAYER: Predominantly shale (dark grey) with
some red sandstone  and quartzite

TREGOLANA SHALE: Shale (dark grey)
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RD3513A-P1

Air Hammer

BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

11/07/2008

270

117.65

682970 6630860

12/07/08
GDA94 Zone 53

127949

2/07/2008

8 inch

11/07/2008K Furness

05/09/2008D Pierce

QUATERNARY SEDIMENTS: Sand (red, tan) fine-med grained,
subrounded with 25% gravels (white) calcarious, angular

QUATERNARY SEDIMENTS: Sand (red) med grained, well
sorted, sub-rounded with 10% gravels (white) calcariosu, andgular-
subrounded

QUATERNARY SEDIMENTS: Sand (red, white) med-fine grained,
sub-rounded with 10% gravels and stones (white) angular, some
calcarious, some sandstone/quartzite

QUATERNARY SEDIMENTS: Silty sand (yellow-tan) fine-med
grained, sub-angular with 20% gravels and stones, sub rounded-
sub andgular, sandstone/quartzite

QUATERNARY SEDIMENTS: Silty sand (yellow-tan) fine-med
grained, sub-angular with some gravels (tan) sub-angular,
sandstone/quartzite

BULLDOG SHALE: Silty sand (pink-tan) fine-med grained, sub-
angular with gravels/stones (0.5-2cm) (white, pink and brown)

BULLDOG SHALE: Sand (tan, red) fine-med grained, sub-
rounded, well sorted ith minor gravels/stones (tan, pink,
grey)mainly sandstone, some banded, fine-med grained, sub-
angular fragments

BULLDOG SHALE: Sandstone (tan-yellow, pink, grey) fine
grained, sub-rounded fragments, quartz matrix, some banded
(some med-grained and rounded), with minor clay (grey) soft, low-
med plasticity

BULLDOG SHALE: Sandstone (tan-yellow, pink, grey) fine
grained, sub-rounded fragments, quartz matrix, some banded
(some med-grained and rounded), with 20% quartzite (tan/grey)
angular and some siltstone (yellow) rounded

ARCOONA QTZ (RED): Sandstone (red/pink, white, green) fine
grained, sub-rounded fragments, quartz matrix, some banded
(some med-grained and rounded) with shale (red, green) platy and
minor (2%) siltstone (yellow) rounded, soft

ARCOONA QTZ (RED): Sandstone (green, tan, pink) fine-med
grained, sub-rounded with minor shale (green)

ARCOONA QTZ (RED): Sandstone (green, tan, pink) fine-med
grained, sub-rounded with 20% shale (red, green)

ARCOONA QTZ (RED): Sandstone (green, tan, pink) fine-med
grained, sub-rounded with 25% shale (red with minor green)

ARCOONA QTZ (RED): Sandstone (pink, green, white-tan, grey)
fine grained, sub-rounded, some porous, most banded (some
coarse sandstone, poorly sorted), minor clay from 90m
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Well cover

Cement plug 16-18 m

Surface casing 16"
steel 0-18 m

Pre collar casing 12"
steel 0-119 m

Minor
fractured
zone
(48-120
m)
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RD3513A-P1

Air Hammer

BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

11/07/2008

270

117.65

682970 6630860

12/07/08
GDA94 Zone 53

127949

2/07/2008

8 inch

11/07/2008K Furness

05/09/2008D Pierce

ARCOONA QTZ (RED): Sandstone (pink, green, white-tan, grey)
fine grained, sub-rounded, some porous, most banded (some
coarse sandstone, poorly sorted) with 2% shale (red)

ARCOONA QTZ (RED): Sandstone (pink, green, white-tan, grey)
fine grained, sub-rounded, some porous, most banded (some
coarse sandstone, poorly sorted) with 30% shale (red with minor
green-grey)

ARCOONA QTZ (RED): Sandstone (pink, green, tan)med grained,
sub-rounded (minor coarse) with 35% shale (red) soft

ARCOONA QTZ (RED): Sandstone (green, white with minor pink)
med grained, sub-rounded (minor coarse) with 35% shale (red)
soft

ARCOONA QTZ (RED): Sandstone (white and green) med
grained, quiartzite matrix, sub-angular with rare shale (red)

ARCOONA QTZ (RED): Sandstone (white and green) med
grained, quiartzite matrix, sub-angular (with 10% (pink) coarse
rounded sandstone) with rare shale (red)

ARCOONA QTZ (RED): Sandstone (white, pink, tan, green) med
grained, sub-angular, quartzite matrix, with sand (pink/white), med
grainded, sub-angular

ARCOONA QTZ (WHITE): Sandstone/quartzite (pink, green,
white) med-grained/minerals, angilar fragments, some porous with
minor shale bands (red)

ARCOONA QTZ (WHITE): Sandstone/quartzite (white, green with
grey and tan at 178m) med grained/minerals, angular
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Cement plug 117-119
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Steel production casing
8" with vertical slots
(1.6% of the total
casing area)
Slotted intervals;
174-192 m
198-222 m
228-270 m

Steel production casing
8"
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RD3513A-P1

Air Hammer

BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

11/07/2008

270

117.65

682970 6630860

12/07/08
GDA94 Zone 53

127949

2/07/2008

8 inch

11/07/2008K Furness

05/09/2008D Pierce

ARCOONA QTZ (WHITE): Sandstone (white, green) hard, angular,
minor shale (green) band at 188m and sandstone (white, green)
from 194-196m

CORRABERRA SANDSTONE: Sandstone (pink, white) fine
grained, sub-rounded fragments, porous

CORRABERRA SANDSTONE: Sandstone (white) fine grained,
rounded, minor pyrite

CORRABERRA SANDSTONE: Sandstone (pink, white, green) fine
grained, sub-rounded fragments, porous, quartzite matrix

CORRABERRA SANDSTONE: Sandstone (white) fine grained,
rounded

CORRABERRA SANDSTONE: Sandstone (tan-pink, green, med-
fine grained, quartzite matrix with shale (green-grey) hard (tan-grey
sandstone from 222-224m)

TRANSITIONAL LAYER: Shale (green-grey and grey-purple) hard
with 50% Sandstone (dark red) fine grained, angular fragments,
hard

TRANSITIONAL LAYER: Shale (grey-purple) angular, hard

TRANSITIONAL LAYER: Sandstone (dark red) fine grained,
angular fragments, hard

TRANSITIONAL LAYER: 60% shale (grey-purple) angular, hard
with 40% sandstone (dark red) fine grained, angular fragments,
hard

TRANSITIONAL LAYER: 60-80% sandstone (dark red) fine
grained, angular fragments, hard with 20-40% shale (grey-purple)
angular, hard

TRANSITIONAL LAYER: 50-60% shale (grey-purple) angular, hard
with 40-50% sandstone (dark red) fine grained, angular fragments,
hard
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Air Hammer

BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

30/05/08

222

93.23

682291 6628852

23/06/08
GDA94 Zone 53

145093

27/05/08

7 7/8"

30/05/08K. Hyland

05/09/2008D Pierce

QUATERNARY SEDIMENTS: Silty sand (orange), low plasticity
clay with limestone (white) fragments

QUATERNARY SEDIMENTS: Silty clay (grey), low plasticity with
limestone (white) fragments

QUATERNARY SEDIMENTS: Silty clay (orange) with limestone
fragments (white)

ANDAMOOKA LMST: Limestone (white)

ANDAMOOKA LMST: Limestone (white and brown)

ANDAMOOKA LMST: Limestone (white and brown) in clay (brown)
medium plasticity

ANDAMOOKA LMST: Limestone (white and brown) in clay (white)
medium to high plasticity

ANDAMOOKA LMST: Limestone (white and brown) with minor
dolomite (grey)

ANDAMOOKA LMST: Dolomite (grey) with limestone (brown)

ANDAMOOKA LMST: Dolomite (grey) with minor sandstone (red)

ARCOONA QTZ (RED): Sandstone (red) with minor dolomite
(grey)

ARCOONA QTZ (RED): Sandstone (red) with shale (red)

ARCOONA QTZ (RED): Shale (red)

ARCOONA QTZ (RED): Sandstone (red)

ARCOONA QTZ (RED): Shale (red) with minor sandstone (red)

ARCOONA QTZ (RED): Sandstone (red) with minor shale (red)

ARCOONA QTZ (RED): Sandstone (red) with abundant shale (red)

ARCOONA QTZ (RED): Sandstone (red) with minor shale (red)
and minor quartzite (grey and pink)

ARCOONA QTZ (RED): Abundant quartzite (grey and pink) with
minor sandstone (red) and minor shale (red)

ARCOONA QTZ (RED): Sandstone (red) with minor shale (red)
with some quartzite and sandstone (red/pink)
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Well cover

Cement plug 4-6 m

Surface casing 16"
steel 0-6 m

Pre collar casing 8"
steel 0-60 m

50 mm PVC blank
casing 0-210 m
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BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

30/05/08

222

93.23

682291 6628852

23/06/08
GDA94 Zone 53

145093

27/05/08

7 7/8"

30/05/08K. Hyland

05/09/2008D Pierce

ARCOONA QTZ (RED): Predominantly sandstone (red) with
increasing shale (red) with increaing quartzite and sandstone
(red/pink)

ARCOONA QTZ (RED): Predominantly sandstone (red) with
quartzite and sandstone (red/pink) and very minor shale (red)

ARCOONA QTZ (WHITE): Sandstone (pink/green/grey)

ARCOONA QTZ (WHITE): Abundant shale (green)with minor
sandstone (green/white) and minor shale (red)

ARCOONA QTZ (WHITE): Sandstone (white)

ARCOONA QTZ (WHITE): Sand (white) with abundant shale
(green)

ARCOONA QTZ (WHITE): Sandstone (white)

TRANSITIONAL LAYER: 50 % Sandstone (red/pink) and 50%
sandstone (white)

CORRABERRA SANDSTONE: Sandstone (dark red)

CORRABERRA SANDSTONE: Shale(blak and grey) with minor
sandstone (pink)

CORRABERRA SANDSTONE: Sandstone (pink/grey/red)

TRANSITIONAL LAYER: Shale (grey) and sandstone (red)

TRANSITIONAL LAYER: Predominantly sandstone (red) with
shale (grey)

TREGOLANA SHALE: Predominanly shale (grey) with minor
sandstone (red)

TREGOLANA SHALE: Shale (black)

160

160

155

160

160

160

160

160

160

160

160

225

0.55

0.60

0.40

0.35

0.40

0.33

0.30

0.43

0.33

0.40

0.30

0.40

0.40

0.40

0.40

0.33

0.33

EOH at 228m

15.25

16.02

56.9

30.3

38.5

43

42.6

34.7

38.4

38.3

50 mm PVC slotted
casing 210-228 m

Lose of
circulation:
122-162
m

Alirlifted
for 1.15
hrs

0.3

0.2

1.1

0.9

2.5

3.5

3.7

3.7

3.7

3.7

wc

wc

wc

wc



IN
T

E
R

P
R

E
T

IV
E

 L
O

G

FIELD BOREHOLE / WELL BOREHOLE / WELL NUMBER

PROJECT NUMBER:

PROJECT NAME:

LOCATION:

DRILLING CO:

DRILLING METHOD:

DATE COMPLETED:

TOTAL DEPTH (m bgl):

STATIC WATER LEVEL
D

E
P

T
H

 (
m

)

LITHOLOGY

G
R

A
P

H
IC

 L
O

G

W
E

L
L

C
O

N
S

T
R

U
C

T
IO

N

LOG

A
IR

L
IF

T
 Y

IE
L

D
 (

L
/s

e
c)

FIELD RECORDS / CONSTRUCTION INFO.

M
E

T
H

O
D

DRILLING INFO.

P
E

N
E

T
R

A
T

IO
N

 R
A

T
E

 (
m

/m
in

)

MATERIAL PROPERTIES

W
E

L
L

D
E

S
C

R
IP

T
IO

N

EASTING: NORTHING:

Date:

PROJECTION:

WELL PERMIT NUMBER:

DATE STARTED:
BOREHOLE DIAMETER:

U
N

LO
A

D
 P

R
E

S
S

U
R

E
 (

ps
i)

W
A

T
E

R
 C

U
T

S

E
C

 (
m

S
/c

m
)

B
IT

 L
O

G

C
O

M
M

E
N

T
S

Depth (m TOC):

REFERENCE POINT (m AHD):

LOGGED:

Page 1 of 2

CHECKED: DATE:

DATE:

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

100.0

110.0

120.0

130.0

RD3499

Air Hammer

BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

16/05/08

240

114.9

682084 6629731

23/06/08
GDA94 Zone 53

145090

11/05/08

7 7/8"

16/05/08J. Richards

05/09/2008D Pierce

QUATERNARY SEDIMENTS: Sandy/clay (red/brown), fine, minor
limestone

QUATERNARY SEDIMENTS: Sand (tan) and limestone
(grey/brown), crystalline, dolomitic

QUATERNARY SEDIMENTS: Sand (pink), rounded, fine, minor
limestone

QUATERNARY SEDIMENTS: Clayey sand (pinky orange), low
plasticity, minor limestone

QUATERNARY SEDIMENTS: Sand (red/oragnge), sub to
rounded, fine grained, very minor limestone

QUATERNARY SEDIMENTS: Sand (red/oragnge), sub to
rounded, fine grained, increasing limestone

ANDAMOOKA LMST: Limestone (grey/black/red), with clay
(brown) ~50%

ANDAMOOKA LMST: Limestone (grey/white/brown), dolemitic,
crystalline, with clay (greeny brown), medium plasticity

ANDAMOOKA LMST: Limestone (grey/white/brown), dolemitic,
crystalline, with clay (greeny brown), medium plasticity with
sandstone (red)

ANDAMOOKA LMST: Limestone (grey/green), dolemtic, with some
limestone (red), and clay (grey), and sandstone quartzite (red)

ARCOONA QTZ (RED): Sandstone quartzite (red), with minor
sandstone quartzite (green/white), and shale (green)

ARCOONA QTZ (RED): AA incrrease in sandstone quartzite (red)

ARCOONA QTZ (RED): Sandstone quartzite (red), minor
sandstone quartzite (green/white)

ARCOONA QTZ (RED): Sandstone quartzite (red), minor
sandstone quartzite (green/white) with minor shale (brown/red)

ARCOONA QTZ (RED): Sandstone quartzite (red)

ARCOONA QTZ (RED): Sandstone quartzite (red), with minor
sandstone quartzite (green/white), and shale (red)

ARCOONA QTZ (RED): Sandstone quartzite (red), with minor
sandstone quartzite (green/white), and shale (red) increase in
sandstone quartzite (white)
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Well cover

Cement plug 4-6 m

Cement plug 28-30 m

Surface casing 16"
steel 0-6 m

Pre collar casing 12"
steel 0-30 m

Pre collar casing 8"
steel 0-204 m
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Air Hammer

BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

16/05/08

240

114.9

682084 6629731

23/06/08
GDA94 Zone 53

145090

11/05/08

7 7/8"

16/05/08J. Richards

05/09/2008D Pierce

ARCOONA QTZ (RED): Sandstone quartzite
(red/pink/green/white), with some shale (brown)

ARCOONA QTZ (WHITE): Sandstone quartzite (white/green), with
minor sandstone quartzite (pink/red) and shale (brown)

ARCOONA QTZ (WHITE): Sandstone quartzite (white/green), with
minor sandstone quartzite (pink/red)

ARCOONA QTZ (WHITE): Sandstone quartzite (white/green), with
sandstone quartzite (pink/red) and minor shale (brown)

CORRABERRA SANDSTONE: Prodominatley sandstone quartzite
(light-dark green) with sandstone quartzite (white) and minor
sandstone quartzite (prink/red)

CORRABERRA SANDSTONE: Sandstone quartzite (light-dark
green/white) with very minor sandstone quartzite (pink/red)

CORRABERRA SANDSTONE: Sandstone quartzite (red/pink) with
sandstone quartzite (white/green)

CORRABERRA SANDSTONE: Sandstone quartzite (green/white)
with sandstone quartzite (red/pink)

CORRABERRA SANDSTONE: Sandstone quartzite (green/white),
with minor sandstone quartzite (red/yellow) and minor shale (red)

CORRABERRA SANDSTONE: Sandstone quartzite (white/green)
with sandstone (red/green/black)

CORRABERRA SANDSTONE: Sandstone (brown/red) with minor
sandstone quartzite (green/white) and shale (brown/black)

TRANSITION LAYER: Sandstone (red/brown), with minor shale
(black/brown)

TRANSITION LAYER: Shale (black) with minor sandstone (red)

TREGOLANA SHALE: Shale (black) with very minor sandstone
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EOH at 240

57.5 8 " Open hole from
204m

Due to
low yield
the hole
was left
open

No airlift

0.63wc
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RD3493

Air Hammer

BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

10/05/2008

228

105.83

682875 6629905

23/06/08
GDA94 Zone 53

145089

05/05/2008

8"

10/05/2008J Richards

05/09/2008D Pierce

QUATERNARY SEDIMENTS: Sand (red/brown), sub-rounded to
rounded, fine-medium grained, minor limestone (light grey)

QUATERNARY SEDIMENTS: Sand (white), fine grained, rounded,
with limestone (white/grey)

QUATERNARY SEDIMENTS: Sandstone (red/brown), fine-
medium grained, rounded, minor limestone (white)

QUATERNARY SEDIMENTS: Sandstone (yellow), medium
grained,  well rounded, with minor limestone (white)

QUATERNARY SEDIMENTS: Clay (grey/blue), medium plasticity,
small fragments of limestone (white/black)

QUATERNARY SEDIMENTS: Clay (brown/red), medium plasticity

ANDAMOOKA LMST: Clay (brown/red), medium plasticity, with
limestone fragments (white/grey)

ANDAMOOKA LMST: Clay (brown), medium-high plasticity, with
fragments of limestone and dolomitic limestone (red/grey),
crystalline

ARCOONA QTZ (RED): Course sandstone (red), with shale (red)
and minor quartzite (white)

ARCOONA QTZ (RED): Sandstone (red/white) 50/50, course, with
minor sandstone (green), shale (red)

ARCOONA QTZ (RED): Sandstone (red), course, with sandstone
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0.40

0.46

0.35

0.43

0.40
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Well cover

Cement plug 4-6 m

Cement plug 28-30 m

Surface casing 16"
steel 0-6 m

Pre collar casing 12"
steel 0-30 m

Pre collar casing 8"
steel 0-186 m
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Air Hammer

BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

10/05/2008

228

105.83

682875 6629905

23/06/08
GDA94 Zone 53

145089

05/05/2008

8"

10/05/2008J Richards

05/09/2008D Pierce

(green/white), shale (brown)

ARCOONA QTZ (RED): Sandstone (red/pink/green/white),  with
shale (red)

ARCOONA QTZ (WHITE): Sandstone (white/green), with
sandstone (red), and shale (red)

ARCOONA QTZ (WHITE): Sandstone (white) with sandstone
(green), and minor sandstone (red), minor shale (red)

ARCOONA QTZ (WHITE): Sandstone (green/white), ~50% each,
minor sandstone (red) and shale (red)

ARCOONA QTZ (WHITE): Sandstone (green/white), ~50% each,
minor sandstone (red) and shale (green)

ARCOONA QTZ (WHITE): Sandstone (white/green/red/brown),
with minor shale (brown)

CORRABERRA SANDSTONE: Sandstone (white/green) with
sandstone (red/brown), and minor shale (green/red)

CORRABERRA SANDSTONE: Sandstone (red/dark-light green)

CORRABERRA SANDSTONE: Sandstone (brown/red) with minor
sandstone (green) and shale (green)

CORRABERRA SANDSTONE: Sandstone (brown/red), with very
minor sandstone (green)

CORRABERRA SANDSTONE: Sandstone (brown) with sandstone
(black) and minor shale (black)

CORRABERRA SANDSTONE: Sandstone (red/brown) with shale
(black)

TREGOLANA SHALE: AA, increase in shale ~50%

TREGOLANA SHALE: Shale (black) with minor sandstone
(red/brown)
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8 " Open hole from
186m

Due to
low yield
the hole
was left
open

No airlift
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Air Hammer

BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

20/05/2008
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104.92

682704 6629510

23/06/08
GDA94 Zone 53

n/a

17/05/2008

7 7/8"

20/05/2008K. Hyland

05/09/2008D Pierce

QUATERNARY SEDIMENTS: Silty sand (red), clay with limestone
fragments

QUATERNARY SEDIMENTS: Sand (red), fine grained

QUATERNARY SEDIMENTS: Clay (tan) with limestone fragments
(white/green), crystalline

QUATERNARY SEDIMENTS: Clay (brown), medium plasticity,
minor limestone (green/white)

QUATERNARY SEDIMENTS: Sand (tan), fine grained, rounded,
with minor limestone (green/white)

QUATERNARY SEDIMENTS: Sand (red), fine grained

QUATERNARY SEDIMENTS: Clay (orange/brown), fine grained,
low plasticity

QUATERNARY SEDIMENTS: Clay (brown), medium plasticity,
minor limestone (green/brown)

ANDAMOOKA LMST: Limestone (brown/grey) with minor clay

ANDAMOOKA LMST: Clay (green/grey), medium plasticity, with
limestone (grey)

ANDAMOOKA LMST: Clay (grey/brown), medium plasticity

ANDAMOOKA LMST: Limestone (white/grey/brown/pink), some
dolomite

ANDAMOOKA LMST: Limestone (white/grey/brown/pink), some
dolomite with sandstone (red) and minor shale (red)

ARCOONA QTZ (RED): Sandstone quartzite (red) with minor
shale (red)

ARCOONA QTZ (RED): Sandstone quartzite (red) with shale (red)
with very minor limestone

ARCOONA QTZ (RED): Sandstone quartzite (red) with some shale
(red)

ARCOONA QTZ (RED): Sandstone quartzite (red) with shale (red)
and minor sandstone quartz (white/green)

ARCOONA QTZ (RED): Sandstone quartzite (red) with shale (red)
and minor sandstone quartz (white/green)

ARCOONA QTZ (RED): Sandstone quartzite (red/pink) with minor
shale (red) and minor sandstone quartz (white/green)
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Well cover

Cement plug 4-6 m

Cement plug 34-36 m

Pressure cemented 60-
252 m

Surface casing 16"
steel 0-6 m

Pre collar casing 12"
steel 0-36 m

Pre collar casing 8"
steel 0-133 m
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RD3492

Air Hammer

BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

20/05/2008

232

104.92

682704 6629510

23/06/08
GDA94 Zone 53

n/a

17/05/2008

7 7/8"

20/05/2008K. Hyland

05/09/2008D Pierce

ARCOONA QTZ (RED): Sandstone quartzite (red and pink) with
shale (red) and minor sandstone quartz (grey)

ARCOONA QTZ (WHITE): Sandstone quartzite (red/pink/grey)
with minor sandstone quartz (grey/green)

ARCOONA QTZ (WHITE): Sandstone quartzite (pink/grey) with
sand (white) and minor sandstone quartz (grey/green)

ARCOONA QTZ (WHITE): Sandstone quartzite (pink/grey) with
some sand (white) and minor sandstone quartz (red)

CORRABERRA SANDSTONE: Sandstone quartzite (pink/grey)
with minor sandstone quartz (red) and minor shale (green/grey)

CORRABERRA SANDSTONE: Sandstone (white and light grey)
with minor sandstone (red)

CORRABERRA SANDSTONE: Sand (white/light grey) medium to
fine grained

CORRABERRA SANDSTONE: Sandstone (pink and grey)

CORRABERRA SANDSTONE: Sandstone (red)

TRANSITION LAYER: Sandstone (red) with 30% shale (grey)

TRANSITION LAYER: 40% Sandstone (red) with 30% shale (dark
grey)

TREGOLANA SHALE: Shale (dark grey/black)
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QUATERNARY SEDIMENTS: Silty Sand: (red-brown) fine grained,
loam, unconsolidated

QUATERNARY SEDIMENTS: Clay Silt: (white, some pink/grey)
calcarious (white) gravelly nodules

QUATERNARY SEDIMENTS: Sand (yellow) fine grained, sub-
rounded, soft, unconsolidated

QUATERNARY SEDIMENTS: Sand (tan) dine-med grained, soft,
subrounded

ANDAMOOKA LMST: Limestone (mid-grey, some yellow, tan)
mottled, blocky

ANDAMOOKA LMST: Limestone (mid-grey, some yellow, tan)
mottled, blocky, some porosity and desolution features

ANDAMOOKA LMST: Limestone (tan, grey) mottled, blocky, some
porosity and desolution

ANDAMOOKA LMST: Limestone (tan, grey, with 30% pink) some
porosity particularly in the pink limestone

ANDAMOOKA LMST: Sand (yellow) fine-medium grained, sub-
rounded, soft, unconsolidated with limestone (tan, grey) blocky

ANDAMOOKA LMST: Limestone (tan, grey) minor mottling, some
porous, with sandstone (red, grey) very well rounded sand grains,
with quartzite (grey) and minor clay (white)

ARCOONA QTZ (RED): Limestone (tan, grey) minor mottling,
some porous, with sandstone (white, red, grey) very well rounded
sand grains, with quartzite (grey) and minor clay (white), rare
gypsum and some shale (grey)

ARCOONA QTZ (RED): Sandstone: (green/grey, pink) fine
grained, angular, quartzite fused matrix, some porous, with some
Shale (grey, red) soft and minor limestone (pink, tan)

ARCOONA QTZ (RED): Sandstone (grey/green, red and pink) fine
grained, angular fragments, some stratified, with some shale (red)
soft

ARCOONA QTZ (RED): Sandstone (red with some grey/green)
fine grained, angular, quartz matrix, with shale (red) soft

ARCOONA QTZ (RED): Sandstone (red with some grey/green)
med grained, sub rounded-rounded grains and chips, quartz
matrix, with shale (red) soft

ARCOONA QTZ (RED): Sandstone (red and increased white and
green) fine-med grained, sub-rounded and angular fragments,
quartz matrix, some stratified

ARCOONA QTZ (RED): Sandstone (white and green/grey with
minor red) med-grained, sub-rounded fragments, quartz matrix,
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steel 0-252 m

Fractured
zone
(127-130m)

2

2.5

4

5.5

6.2

6.2

7

7

7

wc

wc



IN
T

E
R

P
R

E
T

IV
E

 L
O

G

FIELD BOREHOLE / WELL BOREHOLE / WELL NUMBER

PROJECT NUMBER:

PROJECT NAME:

LOCATION:

DRILLING CO:

DRILLING METHOD:

DATE COMPLETED:

TOTAL DEPTH (m bgl):

STATIC WATER LEVEL
D

E
P

T
H

 (
m

)

LITHOLOGY

G
R

A
P

H
IC

 L
O

G

W
E

L
L

C
O

N
S

T
R

U
C

T
IO

N

LOG

A
IR

L
IF

T
 Y

IE
L

D
 (

L
/s

e
c)

FIELD RECORDS / CONSTRUCTION INFO.

M
E

T
H

O
D

DRILLING INFO.

P
E

N
E

T
R

A
T

IO
N

 R
A

T
E

 (
m

/m
in

)

MATERIAL PROPERTIES

W
E

L
L

D
E

S
C

R
IP

T
IO

N

EASTING: NORTHING:

Date:

PROJECTION:

WELL PERMIT NUMBER:

DATE STARTED:
BOREHOLE DIAMETER:

U
N

LO
A

D
 P

R
E

S
S

U
R

E
 (

ps
i)

W
A

T
E

R
 C

U
T

S

E
C

 (
m

S
/c

m
)

B
IT

 L
O

G

C
O

M
M

E
N

T
S

Depth (m TOC):

REFERENCE POINT (m AHD):

LOGGED:

Page 2 of 4

CHECKED: DATE:

DATE:

160.0

170.0

180.0

190.0

200.0

210.0

220.0

230.0

240.0

250.0

260.0

270.0

280.0

290.0

300.0

310.0

RD3487

Air Hammer

BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

1/07/2008

600

100.23

681254 6629496

29/6/2008
GDA94 Zone 53

129167

12/06/2008

6 inches

1/07/2008K Furness & J Richards

05/09/2008D Pierce

with some quartzite (white) stratified, and minor shale (red,
grey/green)

ARCOONA QTZ (WHITE): Sandstone (white, green) med-grained,
sub-rounded fragments, quartz matrix, with some quartzite (white-
tan, green) stratified, hard, angular and minor shale (red)

ARCOONA QTZ (WHITE): Sandstone (white with some green and
red) med-grained, sub-rounded fragments, quartz matrix, with
some quartzite (white, green) stratified, hard, angular and minor
shale (red). Three minor fractures from 127-130m

ARCOONA QTZ (WHITE): Sandstone (white-pale green,
black/dark grey, red, pink) med grained, sub-rounded, quartz
matrix with quartzite (pink-tan, pale gren/white) stratified

ARCOONA QTZ (WHITE): Sandstone (white, pale green, pink)
med grained, sub-rounded-sub-angular fragments, quartz matrix,
with Quartzite(sandstone?) (pale green, white, tan) stratified, hard,
with minorshale (red) well laminated, firm

ARCOONA QTZ (WHITE): Sandstone (pink-brown, light green)
med-coarse grained, subrounded, fragments, rounded grains,
quartz matrix

ARCOONA QTZ (WHITE): Sandstone (white, pale green, pink)
med grained, sub-rounded-sub-angular fragments, quartz matrix,
with Quartzite (pale green, white, tan) stratified, hard, with minor
shale (red) well laminated, firm

ARCOONA QTZ (WHITE): Sandstone (white, green, grey), fine-
medium grained, subrounded, qtz matrix, with rare pyrite

CORRABERRA SANDSTONE: Sandstone (pink,red), medium-
grained, sub-rounded, with minor sandstone (white, green)

CORRABERRA SANDSTONE: Sandstone (red, brown), medium-
coarse grained, sub-rounded, with minor shale (brown, green)

CORRABERRA SANDSTONE: Sandstone (red, brown), medium-
coarse grained, sub-rounded, with very minor shale (green), and
sandstone (white)

CORRABERRA SANDSTONE: Sandstone (red, brown), medium-
coarse grained, sub-angular to sub-rounded, minor shale (brown)

TRANSITION LAYER: Shale (black, brown), with minor sandstone
(red, brown) ~10%

TRANSITION LAYER: AA with an increase in sandstone ~35%

TRANSITION LAYER: AA with an increase in sandstone ~10%

TREGOLANA SHALE: Shale (brown) with minor sandstone (red)

TREGOLANA SHALE: Shale (brown) with minor shale (green)
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TREGOLANA SHALE: Shale (brown) with shale (green) and
sandstone (red), coarse

TREGOLANA SHALE: Shale (brown) with some shale (green)

TREGOLANA SHALE: AA with minor quartzite (green)

TREGOLANA SHALE: Shale (rbown) with shale (green)

TREGOLANA SHALE: Shale (brown) with clay (brown), low
plasticity, and shale (green)

TREGOLANA SHALE: AA with a decrease in shale (green) <10%

TREGOLANA SHALE: AA with an increase in shale (green) ~15-
20%

TREGOLANA SHALE: Shale (brown) with very minor shale (green)

Unconformity

HEMATITE GRANITE BRECCIA: Granite breccia (pink) med sized
crystals (relative), quartz rich, 30% hematite, with some
interbedded? Shale (red) and minor volcaniclastics (dark grey)
stratified

HEMATITE GRANITE BRECCIA: Granite breccia (pink) med sized
crystals (relative), quartz rich, increasing to 60% hematite, with
some interbedded? Shale (red) and increasing (40% from 328-
330) volcaniclastics (dark grey) stratified

HEMATITE GRANITE BRECCIA: Granite breccia (pink) fine sized
crystals, 30% hematite, with some interbedded Shale (red) and
abundant interbedded volcaniclastics (dark grey) stratified

HEMATITE GRANITE BRECCIA: Granite breccia (pink) med sized
crystals, 30% hematite, with some interbedded Shale (red) and
minor volcaniclastics (dark grey) stratified

HEMATIITE VOLCANIC CLASTS: Hematite (red) with 20%
ultramafic-mafic volcanic clasts (pink, white, grey, black, green)
with some interbedded shale (red) laminated

HEMATIITE VOLCANIC CLASTS: Shale (red) with 10% hematie-
volcanic clasts (aa)

VOLCANIC CLASTS-HEMATITE: Volcanic clasts (aa) increasing
from 10-30% hematite with minor shale (red)

VOLCANIC CLASTS-HEMATITE: Volcanic clasts (aa), 40%
hematite with minor shale (red)
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VOLCANIC CLASTS-HEMATITE: Volcanic clasts, ultramafic-mafic
(pink, white, grey, black, with increasing light green and white)
with 30% Hematite (red) with some interbedded shale (red)
laminated

VOLCANIC CLASTS-HEMATITE: Volcanic clasts (aa), 30%
hematite with cloritised mixed volcanic ash (grey-green) increasing
from 10 to 80%

VOLCANIC ASH EPICLASTS: Mixed ash epiclasts (grey-green)
relatively soft, low hemitisation, fine grained, with shale (red)
lamintated from 528-542m and 588-596m
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QUATERNARY SEDIMENTS: Sand (red, white) fine grained, sub-
angular with 30% gravels and stone (white, grey, tan) some
calcarious, some sandstone

QUATERNARY SEDIMENTS: Silty Sand (tan-yellow) med grained,
sub-angular with 15% gravels and stones (white, grey, tan)
angular, some calcarious, some sandstone

QUATERNARY SEDIMENTS: Sand (yellow) fine-med grained, sub
rounded with minor stones and gravels (white)

QUATERNARY SEDIMENTS: Silt (white, tan) calcarious with
gypsum minerals and nodules (white, tan)

QUATERNARY SEDIMENTS: Silty Sand (tan) fine grained, with
40% gravels and nodules (white, tan), soft

QUATERNARY SEDIMENTS: Silt (white, tan) calcarious with
gypsum minerals and nodules (white, tan)

QUATERNARY SEDIMENTS: Clayey silt (tan-grey) soft with minor
(20%) Limestone fagments (tan) soft

ANDAMOOKA LMST: Sandy clayey silt (tan-grey) soft, fine
grained

ANDAMOOKA LMST: Clayey sandy silt (tan-grey) soft, fine
grained

ANDAMOOKA LMST: Clayey silt (tan-grey) soft with (40%)
Limestone fagments (tan) soft

ANDAMOOKA LMST: Clayey silt (tan-grey) soft with (70%)
Limestone fagments (tan) soft and (10%) Dolomite (grey)

ANDAMOOKA LMST: Clayey silt (tan-grey) soft with (60%)
Limestone fagments (tan) soft and (30%) Dolomite (grey)

ANDAMOOKA LMST: Crystaline dolomite (grey) with (20%)
Limestone (tan/white)

ANDAMOOKA LMST: Crystaline dolomite (grey) with (50%)
Sandstone (red)

ARCOONA QTZ (RED): Sandstone (red) med grained, sub
rounded-rounded grains, quartz matrix, with with minior dolomite
(grey) and limestone (white/tan)

ARCOONA QTZ (RED): Sandstone (red) med grained, sub
rounded-rounded grains, quartz matrix, with with minior shale (red)
soft

ARCOONA QTZ (RED): Sandstone (red/pink) med grained, sub
rounded-rounded grains, quartz matrix with minor sandstone (grey
and pink)

ARCOONA QTZ (RED): Sandstone (red/pink) fine-med grained,
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Air Hammer

BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

19/07/2008
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118.96

682145 6629473

12/09/2008
GDA94 Zone 53

145087

11/07/2008

8 inches

19/07/2008K Hyland

05/09/2008D Pierce

sub-rounded and angular fragments, quartz matrix, some stratified,
with some shale (red)

ARCOONA QTZ (RED): Sandstone (red) fine-med grained, sub-
rounded and angular fragments, quartz matrix, some stratified

ARCOONA QTZ (RED): Sandstone (red/pink/grey) fine-med
grained, sub-rounded and angular fragments, quartz matrix

ARCOONA QTZ (WHITE): Sandstone (white and green/grey with
minor pink) med-grained, sub-rounded fragments, quartz matrix,
with some quartzite (white) stratified with very minot shale (red)

ARCOONA QTZ (WHITE): Sandstone (white, light green/grey),
fine-medium grained, subrounded, qtz matrix, with shale (green)

ARCOONA QTZ (WHITE): Sandstone (white, light green/grey),
fine-medium grained, subrounded, qtz matrix

ARCOONA QTZ (WHITE): Sandstone (white, pink, light and dark
grey), fine-medium grained, subrounded, qtz matrix with minor
sandstone (red)

CORRABERRA SANDSTONE: Sandstone (red, brown), medium-
coarse grained, sub-rounded, with minor shale (brown)

CORRABERRA SANDSTONE: Sandstone (white, green/grey),
fine-medium grained, subrounded, qtz matrix

CORRABERRA SANDSTONE: Sandstone (red, brown), medium-
coarse grained, sub-rounded, with  shale (brown/grey)

CORRABERRA SANDSTONE: Sandstone (pink, grey ans red)
fine-medium grained, subrounded, qtz matrix with (20%) shale
(dark grey)

CORRABERRA SANDSTONE: Sandstone (red, brown), medium-
coarse grained, sub-angular to sub-rounded, minor shale (red,
dark grey)

TRANSITIONAL LAYER: Shale (brown/dark grey) with minor
sandstone (red)

TREGOLANA SHALE: Shale (brown/dark grey)
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RD3486

Air Hammer

BHPB Dewatering Trial
EV- 10

Olympic Dam, South Australia

Gorey & Cole

09/08/08

546

106.08

681601 6629452

4/09/08
GDA94 Zone 53

129168

20/07/2008

6 inches

09/08/2008K Hyland

05/09/2008D Pierce

ARCOONA QTZ (WHITE): Sandstone (white, dark green, dark
grey), medium grained, qtz matrix

ARCOONA QTZ (WHITE): Sandstone (white, light grey), medium-
coarse grained, qtz matrix

CORRABERRA SANDSTONE: Sandstone (white, light and dark
grey), medium-coarse grained, qtz matrix with shale (grey/green),
soft

CORRABERRA SANDSTONE: Sandstone (white, light grey),
medium-coarse grained, qtz matrix

CORRABERRA SANDSTONE: Sandstone (white, light grey, pink),
medium-coarse grained, qtz matrix

CORRABERRA SANDSTONE: Sandstone (red, brown), medium-
coarse grained,

CORRABERRA SANDSTONE: Sandstone (red, brown, pink),
medium-coarse grained

CORRABERRA SANDSTONE: Sandstone (red, brown), medium-
coarse grained,

TRANSITIONAL LAYER: Sandstone (red, brown), medium-coarse
grained, with 50% shale (dark grey)

TRANSITIONAL LAYER: 80% shale (dark grey/dark red) with
sandstone (red, brown), medium-coarse grained

TREGOLANA SHALE: Shale (grey, dark brown)

TREGOLANA SHALE: 90% shale (dark reddy brown) with 10%
Shale (dark grey)

Unconformity

HEMATITE GRANITE BRECCIA: Granite breccia (pink) med sized
crystals (relative), quartz rich, 60% hematite, with some
interbedded? Shale (red) and minor volcaniclastics (dark grey)
stratified

VOLCANIC ASH EPICLASTS: Mixed ash epiclasts (grey-green)
relatively soft, low hemitisation, fine grained

TRANSITIONAL LAYER: 60 % mixed ash epiclasts (grey-green)
relatively soft, low hemitisation, fine grained with 40% hematite
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EV- 10

Olympic Dam, South Australia
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106.08

681601 6629452

4/09/08
GDA94 Zone 53

129168

20/07/2008

6 inches

09/08/2008K Hyland

05/09/2008D Pierce

HEMATITE GRANITE BRECCIA: 80% hematite with minor mixed
ash epiclasts (grey-green) relatively soft, low hemitisation, fine
grained

VOLCANIC CLASTS-HEMATITE: Volcanic clasts, ultramafic-mafic
(pink, white, grey, black, with increasing light green and white)
with 40% Hematite (red) with some interbedded shale (red)
laminated

VOLCANIC CLASTS-HEMATITE: Volcanic clasts, ultramafic-mafic
(pink, white, grey, black, with increasing light green and white)
with 40% Hematite (red) with increasing interbedded shale (red)
laminated
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BHP Billiton Dewatering & depressurisation  wells

Drilling summary report Hole: RD3486
Date started: 20/07/2008 Date completed:

RD3486 Co-ordinates (GDA94, Z54):       E 6630860

129168 N 682976

Gorey and Cole, Natural surface elevation. (mAHD) 0
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Graphical Log
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BHP Billiton Dewatering & depressurisation wells

Drilling summary report Hole: RD3549
Date started: 31/05/2008 Date completed: 5/06/2008

RD3549 Co-ordinates (GDA94, Z54):       E 682289

145088 N 6628861

Gorey and Cole, Natural surface elevation. (mAHD) 0

M Tyler
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3815

Graphical Log
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BHP Billiton Dewatering & depressuristaion wells

Drilling summary report Hole: RD3548
Date started: 20/05/2008 Date completed: 26/05/2008

RD3548 Co-ordinates (GDA94, Z54):       E 682298

145092 N 6629504

Gorey and Cole, Natural surface elevation. (mAHD) 0

922

Graphical Log
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BHP Billiton Dewatering & dpressurisation wells

Drilling summary report Hole: RD3516 P1
Date started: 24/03/2008 Date completed: 4/04/2008

RD75 Co-ordinates (GDA94, Z54):       E 680919

145086 N 6629571

Gorey and Cole, Natural surface elevation. (mAHD) 0

922

Graphical Log
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BHP Billiton Dewatering & depressurisation wells

Drilling summary report Hole: RD3515P1
Date started: 24/03/2008 Date completed: 4/04/2008

RD3515P1 Co-ordinates (GDA94, Z54):       E 681595

127952 N 6630127

Gorey and Cole, Natural surface elevation. (mAHD) 0

922

Graphical Log
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BHP Billiton Dewatering & depressurisation wells

Drilling summary report Hole: RD3514- P1
Date started: 24/03/2008 Date completed: 4/04/2008

RD3514- P1 Co-ordinates (GDA94, Z54):       E 682695

127951 N 6630793

Gorey and Cole, Natural surface elevation. (mAHD) 0

922

Graphical Log
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BHP Billiton Dewatering & dewatering wells

Drilling summary report Hole: RD3513A
Date started: 2/07/2008 Date completed: 11/07/2008

RD3513A Co-ordinates (GDA94, Z54):       E 682970

127949 N 6630860

Gorey and Cole, Natural surface elevation. (mAHD) 0
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922
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Graphical Log
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BHP Billiton Dewatering & depressurisation wells

Drilling summary report Hole: RD3504
Date started: 27/05/2008 Date completed: 30/05/2008

RD3504 Co-ordinates (GDA94, Z54):       E 682291

145092 N 6628852

Gorey and Cole, Natural surface elevation. (mAHD) 0

922

Graphical Log
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BHP Billiton Dewatering & Depressurisation wells

Drilling summary report Hole: RD3499
Date started: 11/05/2008 Date completed: 16/05/2008

RD3499 Co-ordinates (GDA94, Z54):       E 682084

145090 N 6629731

Gorey and Cole, Natural surface elevation. (mAHD) 0

922

Graphical Log
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BHP Billiton Dewatering & depressurisation wells

Drilling summary report Hole: RD3493
Date started: 5/05/2008 Date completed: 0/01/1900

RD3493 Co-ordinates (GDA94, Z54):       E 682695

145089 N 6630793

Gorey and Cole, Natural surface elevation. (mAHD) 0

922

Graphical Log
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BHP Billiton Dewatering & depressurisation wells

Drilling summary report Hole: RD3492
Date started: 17/05/2008 Date completed: 20/05/2008

RD3492 Co-ordinates (GDA94, Z54):       E 682695

145091 N 6630793

Gorey and Cole, Natural surface elevation. (mAHD) 0

922

Graphical Log
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BHP Billiton Dewatering & dperessurisation wells

Drilling summary report Hole: RD3551
Date started: 11/07/2008 Date completed: 19/07/2008

RD3551 Co-ordinates (GDA94, Z54):       E 682145

145087 N 6629473

Gorey and Cole, Natural surface elevation. (mAHD) 0
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EM0802617

False

CERTIFICATE OF ANALYSIS

Work Order : EM0802617 Page : 1 of 4

:: LaboratoryClient Environmental Division MelbourneRESOURCE & ENVIRON MANGMNT P/L

: :ContactContact MR PAUL HOWE Paul Loewy

:: AddressAddress UNIT 9, 15 FULLARTON RD

KENT TOWN SA, AUSTRALIA 5067

4 Westall Rd Springvale VIC Australia 3171

:: E-mailE-mail paulhowe@rem.net.au paul.loewy@alsenviro.com

:: TelephoneTelephone +61 08 8363 1777 +61-3-8549 9600

:: FacsimileFacsimile +61 08 8363 1477 +61-3-8549 9601

:Project ---- QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 10-APR-2008

Sampler : KH Issue Date : 16-APR-2008

Site : OLYMPIC DAM DE-WATERING TRIAL

1:No. of samples received

Quote number : ME/122/06 1:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Dilani Fernando Senior Inorganic Instrument Chemist Inorganics

Herman Lin Senior Inorganic Chemist Inorganics

Terrance Hettipathirana Senior ICP/MS Chemist Inorganics

Environmental Division Melbourne

4 Westall Rd Springvale VIC Australia 3171

Tel. +61-3-8549 9600  Fax. +61-3-8549 9601  www.alsglobal.com



2 of 4:Page

Work Order :

:Client

EM0802617

RESOURCE & ENVIRON MANGMNT P/L

----:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :



3 of 4:Page

Work Order :

:Client

EM0802617

RESOURCE & ENVIRON MANGMNT P/L

----:Project

Analytical Results

----------------RD3514Client sample IDSub-Matrix: WATER

----------------04-APR-2008 15:00Client sampling date / time

----------------EM0802617-001UnitLORCAS NumberCompound

EA005P: pH by PC Titrator
----7.73 ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

----45100 ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

----27800 ---- ---- ----mg/L1GIS-210-010^ Total Dissolved Solids @180°C

EA025: Suspended Solids
----286 ---- ---- ----mg/L1----^ Suspended Solids (SS)

EA045: Turbidity
----163 ---- ---- ----NTU0.1----Turbidity

ED037P: Alkalinity by PC Titrator
----<1 ---- ---- ----mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

----<1 ---- ---- ----mg/L13812-32-6Carbonate Alkalinity as CaCO3

----276 ---- ---- ----mg/L171-52-3Bicarbonate Alkalinity as CaCO3

----276 ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

----4010 ---- ---- ----mg/L114808-79-8Sulphate as SO4 2-

----14.3 ---- ---- ----mg/L0.057440-21-3Silicon

ED045P: Chloride by PC Titrator

----14000 ---- ---- ----mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

----894 ---- ---- ----mg/L17440-70-2Calcium

----812 ---- ---- ----mg/L17439-95-4Magnesium

----9480 ---- ---- ----mg/L17440-23-5Sodium

----80 ---- ---- ----mg/L17440-09-7Potassium

EG020F: Dissolved Metals by ICP-MS
----0.02 ---- ---- ----mg/L0.017429-90-5Aluminium

----0.003 ---- ---- ----mg/L0.0017440-38-2Arsenic

----0.002 ---- ---- ----mg/L0.0017440-48-4Cobalt

----0.009 ---- ---- ----mg/L0.0017440-50-8Copper

----<0.001 ---- ---- ----mg/L0.0017439-92-1Lead

----1.04 ---- ---- ----mg/L0.0017439-96-5Manganese

----14.0 ---- ---- ----mg/L0.0017440-24-6Strontium

----0.002 ---- ---- ----mg/L0.0017440-61-1Uranium

----0.022 ---- ---- ----mg/L0.0057440-66-6Zinc

----6.56 ---- ---- ----mg/L0.057440-42-8Boron

EG052F: Silica by ICPAES



4 of 4:Page

Work Order :

:Client

EM0802617

RESOURCE & ENVIRON MANGMNT P/L

----:Project

Analytical Results

----------------RD3514Client sample IDSub-Matrix: WATER

----------------04-APR-2008 15:00Client sampling date / time

----------------EM0802617-001UnitLORCAS NumberCompound

EG052F: Silica by ICPAES - Continued

----0.6 ---- ---- ----mg/L0.17631-86-9^ Silica

EK040P: Fluoride by PC Titrator
----0.8 ---- ---- ----mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser
----<0.010 ---- ---- ----mg/L0.010----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser
----<0.010 ---- ---- ----mg/L0.01014797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser
----<0.010 ---- ---- ----mg/L0.010----Nitrite + Nitrate as N

EN055: Ionic Balance
----484 ---- ---- ----meq/L0.01----^ Total Anions

----526 ---- ---- ----meq/L0.01----^ Total Cations

----4.14 ---- ---- ----%0.01----^ Ionic Balance



EM0806545

False

CERTIFICATE OF ANALYSIS

Work Order : EM0806545 Page : 1 of 4

:: LaboratoryClient Environmental Division MelbourneSINCLAIR KNIGHT MERZ

: :ContactContact MR PAUL HOWE Paul Loewy

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

4 Westall Rd Springvale VIC Australia 3171

:: E-mailE-mail phowe@skm.com.au paul.loewy@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-3-8549 9600

:: FacsimileFacsimile +61 08 8424 3810 +61-3-8549 9601

:Project VE30063.2 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 12-AUG-2008

Sampler : KF, KH Issue Date : 19-AUG-2008

Site : ----

2:No. of samples received

Quote number : EN/003/08 2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Dilani Fernando Senior Inorganic Instrument Chemist Inorganics

Herman Lin Senior Inorganic Chemist Inorganics

Terrance Hettipathirana Senior ICP/MS Chemist Inorganics

Environmental Division Melbourne

4 Westall Rd Springvale VIC Australia 3171

Tel. +61-3-8549 9600  Fax. +61-3-8549 9601  www.alsglobal.com



2 of 4:Page

Work Order :

:Client

EM0806545

SINCLAIR KNIGHT MERZ

VE30063.2:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

EG005T:  Iron LOR has been raised.l
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Work Order :

:Client

EM0806545

SINCLAIR KNIGHT MERZ

VE30063.2:Project

Analytical Results

------------RD3486RD3486Client sample IDSub-Matrix: WATER

------------05-AUG-2008 16:4305-AUG-2008 09:45Client sampling date / time

------------EM0806545-002EM0806545-001UnitLORCAS NumberCompound

EA005P: pH by PC Titrator

7.937.82 ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

106000120000 ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

9100093300 ---- ---- ----mg/L1GIS-210-010^ Total Dissolved Solids @180°C

EA025: Suspended Solids

4856 ---- ---- ----mg/L1----^ Suspended Solids (SS)

EA045: Turbidity

7.820.6 ---- ---- ----NTU0.1----Turbidity

ED037P: Alkalinity by PC Titrator
<1<1 ---- ---- ----mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

<1<1 ---- ---- ----mg/L13812-32-6Carbonate Alkalinity as CaCO3

168155 ---- ---- ----mg/L171-52-3Bicarbonate Alkalinity as CaCO3

168155 ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

88208600 ---- ---- ----mg/L114808-79-8Sulfate as SO4 2-

ED045P: Chloride by PC Titrator

5060047700 ---- ---- ----mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

15401510 ---- ---- ----mg/L17440-70-2Calcium

22902230 ---- ---- ----mg/L17439-95-4Magnesium

3270032100 ---- ---- ----mg/L17440-23-5Sodium

276283 ---- ---- ----mg/L17440-09-7Potassium

EG005F: Dissolved Metals by ICP-AES
<0.50<0.50 ---- ---- ----mg/L0.017439-89-6Iron

EG005T: Total Metals by ICP-AES

5.733.20 ---- ---- ----mg/L0.017439-89-6Iron

EG020F: Dissolved Metals by ICP-MS

0.020.04 ---- ---- ----mg/L0.017429-90-5Aluminium

0.0110.009 ---- ---- ----mg/L0.0017440-38-2Arsenic

0.0500.056 ---- ---- ----mg/L0.0017440-39-3Barium

0.0030.004 ---- ---- ----mg/L0.0017440-48-4Cobalt

0.0230.020 ---- ---- ----mg/L0.0017440-50-8Copper

<0.001<0.001 ---- ---- ----mg/L0.0017439-92-1Lead

1.211.28 ---- ---- ----mg/L0.0017439-96-5Manganese

26.226.4 ---- ---- ----mg/L0.0017440-24-6Strontium
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Work Order :

:Client

EM0806545

SINCLAIR KNIGHT MERZ

VE30063.2:Project

Analytical Results

------------RD3486RD3486Client sample IDSub-Matrix: WATER

------------05-AUG-2008 16:4305-AUG-2008 09:45Client sampling date / time

------------EM0806545-002EM0806545-001UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

0.0040.005 ---- ---- ----mg/L0.0017440-61-1Uranium

0.0430.094 ---- ---- ----mg/L0.0057440-66-6Zinc

4.945.03 ---- ---- ----mg/L0.057440-42-8Boron

EK040P: Fluoride by PC Titrator

0.60.6 ---- ---- ----mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser
<0.01<0.01 ---- ---- ----mg/L0.01----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser

0.22<0.01 ---- ---- ----mg/L0.0114797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser

0.22<0.01 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EN055: Ionic Balance

16101530 ---- ---- ----meq/L0.01----^ Total Anions

16901660 ---- ---- ----meq/L0.01----^ Total Cations

2.404.21 ---- ---- ----%0.01----^ Ionic Balance



EM0805832

False

CERTIFICATE OF ANALYSIS

Work Order : EM0805832 Page : 1 of 4

:: LaboratoryClient Environmental Division MelbourneSINCLAIR KNIGHT MERZ

: :ContactContact MR PAUL HOWE Paul Loewy

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

4 Westall Rd Springvale VIC Australia 3171

:: E-mailE-mail phowe@skm.com.au paul.loewy@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-3-8549 9600

:: FacsimileFacsimile +61 08 8424 3810 +61-3-8549 9601

:Project VE30063.2 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 21-JUL-2008

Sampler : KF, KH Issue Date : 24-JUL-2008

Site : ----

2:No. of samples received

Quote number : EN/003/08 2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Dilani Fernando Senior Inorganic Instrument Chemist Inorganics

Terrance Hettipathirana Senior ICP/MS Chemist Inorganics

Environmental Division Melbourne

4 Westall Rd Springvale VIC Australia 3171

Tel. +61-3-8549 9600  Fax. +61-3-8549 9601  www.alsglobal.com
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Work Order :

:Client

EM0805832

SINCLAIR KNIGHT MERZ

VE30063.2:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

EG005T: Iron LOR has been raised.l
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Work Order :

:Client

EM0805832

SINCLAIR KNIGHT MERZ

VE30063.2:Project

Analytical Results

------------RD3516RD3513AClient sample IDSub-Matrix: WATER

------------16-JUL-2008 17:0012-JUL-2008 08:30Client sampling date / time

------------EM0805832-002EM0805832-001UnitLORCAS NumberCompound

EA005P: pH by PC Titrator

7.397.56 ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

6410090400 ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

4470063400 ---- ---- ----mg/L1GIS-210-010^ Total Dissolved Solids @180°C

EA025: Suspended Solids

5461 ---- ---- ----mg/L1----^ Suspended Solids (SS)

EA045: Turbidity

60.059.0 ---- ---- ----NTU0.1----Turbidity

ED037P: Alkalinity by PC Titrator
<1<1 ---- ---- ----mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

<1<1 ---- ---- ----mg/L13812-32-6Carbonate Alkalinity as CaCO3

291268 ---- ---- ----mg/L171-52-3Bicarbonate Alkalinity as CaCO3

291268 ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

53106430 ---- ---- ----mg/L114808-79-8Sulfate as SO4 2-

19.648.0 ---- ---- ----mg/L0.057440-21-3Silicon

ED045P: Chloride by PC Titrator

2400038000 ---- ---- ----mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

9131280 ---- ---- ----mg/L17440-70-2Calcium

10801410 ---- ---- ----mg/L17439-95-4Magnesium

1360021200 ---- ---- ----mg/L17440-23-5Sodium

95166 ---- ---- ----mg/L17440-09-7Potassium

EG005F: Dissolved Metals by ICP-AES
<0.502.14 ---- ---- ----mg/L0.017439-89-6Iron

EG005T: Total Metals by ICP-AES

5.079.38 ---- ---- ----mg/L0.017439-89-6Iron

EG020F: Dissolved Metals by ICP-MS

<0.01<0.01 ---- ---- ----mg/L0.017429-90-5Aluminium

0.0060.009 ---- ---- ----mg/L0.0017440-38-2Arsenic

0.0390.037 ---- ---- ----mg/L0.0017440-39-3Barium

0.0010.003 ---- ---- ----mg/L0.0017440-48-4Cobalt

0.0200.026 ---- ---- ----mg/L0.0017440-50-8Copper

<0.001<0.001 ---- ---- ----mg/L0.0017439-92-1Lead

0.9751.37 ---- ---- ----mg/L0.0017439-96-5Manganese
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Work Order :

:Client

EM0805832

SINCLAIR KNIGHT MERZ

VE30063.2:Project

Analytical Results

------------RD3516RD3513AClient sample IDSub-Matrix: WATER

------------16-JUL-2008 17:0012-JUL-2008 08:30Client sampling date / time

------------EM0805832-002EM0805832-001UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

14.220.4 ---- ---- ----mg/L0.0017440-24-6Strontium

<0.0010.002 ---- ---- ----mg/L0.0017440-61-1Uranium

46.30.024 ---- ---- ----mg/L0.0057440-66-6Zinc

6.275.99 ---- ---- ----mg/L0.057440-42-8Boron

0.533.96 ---- ---- ----mg/L0.057439-89-6Iron

EG052F: Silica by ICPAES

42.0103 ---- ---- ----mg/L0.17631-86-9^ Silica

EK040P: Fluoride by PC Titrator

0.90.7 ---- ---- ----mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser
<0.010<0.010 ---- ---- ----mg/L0.010----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser
<0.010<0.010 ---- ---- ----mg/L0.01014797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser
<0.010<0.010 ---- ---- ----mg/L0.010----Nitrite + Nitrate as N

EN055: Ionic Balance

7941210 ---- ---- ----meq/L0.01----^ Total Anions

7281110 ---- ---- ----meq/L0.01----^ Total Cations

4.314.53 ---- ---- ----%0.01----^ Ionic Balance



EM0805425

False

CERTIFICATE OF ANALYSIS

Work Order : EM0805425 Page : 1 of 3

:: LaboratoryClient Environmental Division MelbourneSINCLAIR KNIGHT MERZ

: :ContactContact MR PAUL HOWE Paul Loewy

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

4 Westall Rd Springvale VIC Australia 3171

:: E-mailE-mail phowe@skm.com.au paul.loewy@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-3-8549 9600

:: FacsimileFacsimile +61 08 8424 3810 +61-3-8549 9601

:Project R003001.74 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 08-JUL-2008

Sampler : TW Issue Date : 11-JUL-2008

Site : ----

2:No. of samples received

Quote number : ME/122/06 2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Dilani Fernando Senior Inorganic Instrument Chemist Inorganics

Environmental Division Melbourne

4 Westall Rd Springvale VIC Australia 3171

Tel. +61-3-8549 9600  Fax. +61-3-8549 9601  www.alsglobal.com
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Work Order :

:Client

EM0805425
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :
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Analytical Results

------------DUP02DUP01Client sample IDSub-Matrix: SOIL

------------02-JUL-2008 15:0002-JUL-2008 15:00Client sampling date / time

------------EM0805425-002EM0805425-001UnitLORCAS NumberCompound

EA055: Moisture Content

12.821.8 ---- ---- ----%1.0----^ Moisture Content (dried @ 103°C)

EG005T: Total Metals by ICP-AES
<5<5 ---- ---- ----mg/kg57440-38-2Arsenic

<1<1 ---- ---- ----mg/kg17440-43-9Cadmium

4488 ---- ---- ----mg/kg27440-47-3Chromium

12<5 ---- ---- ----mg/kg57440-50-8Copper

7311 ---- ---- ----mg/kg57439-92-1Lead

6<2 ---- ---- ----mg/kg27440-02-0Nickel

90<5 ---- ---- ----mg/kg57440-66-6Zinc

EG035T:  Total Recoverable Mercury by FIMS
<0.1<0.1 ---- ---- ----mg/kg0.17439-97-6Mercury
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False

CERTIFICATE OF ANALYSIS

Work Order : EM0805232 Page : 1 of 4

:: LaboratoryClient Environmental Division MelbourneSINCLAIR KNIGHT MERZ

: :ContactContact MR PAUL HOWE Paul Loewy

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

4 Westall Rd Springvale VIC Australia 3171

:: E-mailE-mail phowe@skm.com.au paul.loewy@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-3-8549 9600

:: FacsimileFacsimile +61 08 8424 3810 +61-3-8549 9601

:Project VE30063.2 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 02-JUL-2008

Sampler : JR, KF Issue Date : 09-JUL-2008

Site : ----

4:No. of samples received

Quote number : EN/003/08 4:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Dilani Fernando Senior Inorganic Instrument Chemist Inorganics

Terrance Hettipathirana Senior ICP/MS Chemist Inorganics

Environmental Division Melbourne

4 Westall Rd Springvale VIC Australia 3171

Tel. +61-3-8549 9600  Fax. +61-3-8549 9601  www.alsglobal.com
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

EG020-F: EM0805232-001-005 have been diluted prior to analysis for ICP-MS and LORs have been raised accordingly.l
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SINCLAIR KNIGHT MERZ
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Analytical Results

----RD3487_1705PMRD3487_0915AM29/06/2008, 1720PM29/06/2008, 1420PMClient sample IDSub-Matrix: WATER

----30-JUN-2008 15:0030-JUN-2008 15:0029-JUN-2008 17:2029-JUN-2008 14:20Client sampling date / time

----EM0805232-004EM0805232-003EM0805232-002EM0805232-001UnitLORCAS NumberCompound

EA005P: pH by PC Titrator

8.028.00 7.90 8.03 ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

136000137000 138000 137000 ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

9480096200 99100 94600 ----mg/L1GIS-210-010^ Total Dissolved Solids @180°C

EA025: Suspended Solids

294586 322 292 ----mg/L1----^ Suspended Solids (SS)

EA045: Turbidity

69.0102 60.0 31.7 ----NTU0.1----Turbidity

ED037P: Alkalinity by PC Titrator
<1<1 <1 <1 ----mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

<12 <1 <1 ----mg/L13812-32-6Carbonate Alkalinity as CaCO3

118120 122 122 ----mg/L171-52-3Bicarbonate Alkalinity as CaCO3

118120 122 122 ----mg/L1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

90509120 10800 11100 ----mg/L114808-79-8Sulfate as SO4 2-

ED045P: Chloride by PC Titrator

5670060200 66000 56800 ----mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

15301560 1230 1220 ----mg/L17440-70-2Calcium

26602710 2450 2360 ----mg/L17439-95-4Magnesium

3500040600 38100 37700 ----mg/L17440-23-5Sodium

340349 505 467 ----mg/L17440-09-7Potassium

EG005F: Dissolved Metals by ICP-AES

1.15<0.50 0.70 0.48 ----mg/L0.017439-89-6Iron

EG005T: Total Metals by ICP-AES

11.917.3 8.59 5.49 ----mg/L0.017439-89-6Iron

EG020F: Dissolved Metals by ICP-MS

<0.10<0.10 <0.10 <0.10 ----mg/L0.017429-90-5Aluminium

<0.0100.017 0.017 <0.010 ----mg/L0.0017440-38-2Arsenic

0.0400.044 0.042 0.039 ----mg/L0.0017440-39-3Barium

<0.0100.011 <0.010 <0.010 ----mg/L0.0017440-48-4Cobalt

0.0220.024 0.024 0.023 ----mg/L0.0017440-50-8Copper

<0.010<0.010 <0.010 <0.010 ----mg/L0.0017439-92-1Lead

2.492.78 2.54 2.42 ----mg/L0.0017439-96-5Manganese

26.428.7 26.7 26.5 ----mg/L0.0017440-24-6Strontium



4 of 4:Page

Work Order :

:Client

EM0805232

SINCLAIR KNIGHT MERZ

VE30063.2:Project

Analytical Results

----RD3487_1705PMRD3487_0915AM29/06/2008, 1720PM29/06/2008, 1420PMClient sample IDSub-Matrix: WATER

----30-JUN-2008 15:0030-JUN-2008 15:0029-JUN-2008 17:2029-JUN-2008 14:20Client sampling date / time

----EM0805232-004EM0805232-003EM0805232-002EM0805232-001UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

<0.010<0.010 <0.010 <0.010 ----mg/L0.0017440-61-1Uranium

<0.050<0.050 <0.050 <0.050 ----mg/L0.0057440-66-6Zinc

7.808.24 7.96 8.06 ----mg/L0.057440-42-8Boron

EK040P: Fluoride by PC Titrator

0.91.1 0.9 0.8 ----mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser
<0.010<0.010 <0.010 <0.010 ----mg/L0.010----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser

0.0120.018 0.012 <0.010 ----mg/L0.01014797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser

0.0120.018 0.066 0.067 ----mg/L0.010----Nitrite + Nitrate as N

EN055: Ionic Balance

17901890 2090 1840 ----meq/L0.01----^ Total Anions

18302080 1930 1900 ----meq/L0.01----^ Total Cations

1.014.71 3.96 1.84 ----%0.01----^ Ionic Balance
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CERTIFICATE OF ANALYSIS

Work Order : EM0804594 Page : 1 of 4

:: LaboratoryClient Environmental Division MelbourneSINCLAIR KNIGHT MERZ

: :ContactContact MR PAUL HOWE Paul Loewy

:: AddressAddress UNIT 9, 15 FULLARTON RD

KENT TOWN SA, AUSTRALIA 5067

4 Westall Rd Springvale VIC Australia 3171

:: E-mailE-mail paulhowe@rem.com.au paul.loewy@alsenviro.com

:: TelephoneTelephone +61 08 83631777 +61-3-8549 9600

:: FacsimileFacsimile +61 08 83631477 +61-3-8549 9601

:Project EV-07 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 12-JUN-2008

Sampler : ---- Issue Date : 18-JUN-2008

Site : ----

2:No. of samples received

Quote number : EN/003/08 2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Herman Lin Senior Inorganic Chemist Inorganics

Terrance Hettipathirana Senior ICP/MS Chemist Inorganics

Environmental Division Melbourne

4 Westall Rd Springvale VIC Australia 3171

Tel. +61-3-8549 9600  Fax. +61-3-8549 9601  www.alsglobal.com
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SINCLAIR KNIGHT MERZ
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

ED045-P: LOR has been raised for Chloride.l



3 of 4:Page

Work Order :
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Analytical Results

------------RD3549ARD3549Client sample IDSub-Matrix: WATER

------------10-JUN-2008 15:0011-JUN-2008 15:00Client sampling date / time

------------EM0804594-002EM0804594-001UnitLORCAS NumberCompound

EA005P: pH by PC Titrator

7.827.93 ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

4200040400 ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

2970028800 ---- ---- ----mg/L1GIS-210-010^ Total Dissolved Solids @180°C

EA025: Suspended Solids

9284 ---- ---- ----mg/L1----^ Suspended Solids (SS)

EA045: Turbidity

44.340.0 ---- ---- ----NTU0.1----Turbidity

ED037P: Alkalinity by PC Titrator
<1<1 ---- ---- ----mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

<1<1 ---- ---- ----mg/L13812-32-6Carbonate Alkalinity as CaCO3

252256 ---- ---- ----mg/L171-52-3Bicarbonate Alkalinity as CaCO3

252256 ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

46704290 ---- ---- ----mg/L114808-79-8Sulfate as SO4 2-

13.911.2 ---- ---- ----mg/L0.057440-21-3Silicon

ED045P: Chloride by PC Titrator

1350013700 ---- ---- ----mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

749670 ---- ---- ----mg/L17440-70-2Calcium

914844 ---- ---- ----mg/L17439-95-4Magnesium

105009860 ---- ---- ----mg/L17440-23-5Sodium

8980 ---- ---- ----mg/L17440-09-7Potassium

EG005F: Dissolved Metals by ICP-AES

0.960.83 ---- ---- ----mg/L0.017439-89-6Iron

EG005T: Total Metals by ICP-AES

3.153.12 ---- ---- ----mg/L0.017439-89-6Iron

EG020F: Dissolved Metals by ICP-MS

0.01<0.01 ---- ---- ----mg/L0.017429-90-5Aluminium

0.0140.014 ---- ---- ----mg/L0.0017440-38-2Arsenic

0.0270.030 ---- ---- ----mg/L0.0017440-39-3Barium

0.001<0.001 ---- ---- ----mg/L0.0017440-48-4Cobalt

0.0130.012 ---- ---- ----mg/L0.0017440-50-8Copper

<0.001<0.001 ---- ---- ----mg/L0.0017439-92-1Lead

0.7690.716 ---- ---- ----mg/L0.0017439-96-5Manganese
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Analytical Results

------------RD3549ARD3549Client sample IDSub-Matrix: WATER

------------10-JUN-2008 15:0011-JUN-2008 15:00Client sampling date / time

------------EM0804594-002EM0804594-001UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

0.0050.005 ---- ---- ----mg/L0.0017440-24-6Strontium

<0.0010.001 ---- ---- ----mg/L0.0017440-61-1Uranium

0.0160.130 ---- ---- ----mg/L0.0057440-66-6Zinc

5.715.72 ---- ---- ----mg/L0.057440-42-8Boron

EG052F: Silica by ICPAES

29.824.0 ---- ---- ----mg/L0.17631-86-9^ Silica

EK040P: Fluoride by PC Titrator

1.31.2 ---- ---- ----mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser

0.0130.012 ---- ---- ----mg/L0.010----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser
<0.010<0.010 ---- ---- ----mg/L0.01014797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser

0.0140.019 ---- ---- ----mg/L0.010----Nitrite + Nitrate as N
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CERTIFICATE OF ANALYSIS

Work Order : EM0804444 Page : 1 of 4

:: LaboratoryClient Environmental Division MelbourneSINCLAIR KNIGHT MERZ

: :ContactContact MR PAUL HOWE Paul Loewy

:: AddressAddress UNIT 9, 15 FULLARTON RD

KENT TOWN SA, AUSTRALIA 5067

4 Westall Rd Springvale VIC Australia 3171

:: E-mailE-mail paulhowe@rem.com.au paul.loewy@alsenviro.com

:: TelephoneTelephone +61 08 83631777 +61-3-8549 9600

:: FacsimileFacsimile +61 08 83631477 +61-3-8549 9601

:Project EV-07 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 06-JUN-2008

Sampler : KF/KH Issue Date : 16-JUN-2008

Site : ----

1:No. of samples received

Quote number : EN/003/08 1:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Dilani Fernando Senior Inorganic Instrument Chemist Inorganics

Herman Lin Senior Inorganic Chemist Inorganics

Terrance Hettipathirana Senior ICP/MS Chemist Inorganics

Environmental Division Melbourne

4 Westall Rd Springvale VIC Australia 3171

Tel. +61-3-8549 9600  Fax. +61-3-8549 9601  www.alsglobal.com
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

ED045-P: LOR has been raised for chloride analysis.l

Ionic Balance out of acceptable limits due to analytes not quantified in this report.l
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Analytical Results

----------------RD3504Client sample IDSub-Matrix: WATER

----------------26-MAY-2008 15:00Client sampling date / time

----------------EM0804444-001UnitLORCAS NumberCompound

EA005P: pH by PC Titrator
----7.78 ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

----42600 ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

----30300 ---- ---- ----mg/L1GIS-210-010^ Total Dissolved Solids @180°C

EA025: Suspended Solids
----103 ---- ---- ----mg/L1----^ Suspended Solids (SS)

EA045: Turbidity
----51.0 ---- ---- ----NTU0.1----Turbidity

ED037P: Alkalinity by PC Titrator
----<1 ---- ---- ----mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

----<1 ---- ---- ----mg/L13812-32-6Carbonate Alkalinity as CaCO3

----249 ---- ---- ----mg/L171-52-3Bicarbonate Alkalinity as CaCO3

----249 ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

----4950 ---- ---- ----mg/L114808-79-8Sulfate as SO4 2-

----6.00 ---- ---- ----mg/L0.107440-21-3Silicon

ED045P: Chloride by PC Titrator

----13000 ---- ---- ----mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

----707 ---- ---- ----mg/L17440-70-2Calcium

----874 ---- ---- ----mg/L17439-95-4Magnesium

----7280 ---- ---- ----mg/L17440-23-5Sodium

----116 ---- ---- ----mg/L17440-09-7Potassium

EG005F: Dissolved Metals by ICP-AES
----<0.10 ---- ---- ----mg/L0.017439-89-6Iron

EG005T: Total Metals by ICP-AES
----5.06 ---- ---- ----mg/L0.017439-89-6Iron

EG020F: Dissolved Metals by ICP-MS

----<0.01 ---- ---- ----mg/L0.017429-90-5Aluminium

----<0.001 ---- ---- ----mg/L0.0017440-38-2Arsenic

----0.031 ---- ---- ----mg/L0.0017440-39-3Barium

----0.001 ---- ---- ----mg/L0.0017440-48-4Cobalt

----0.016 ---- ---- ----mg/L0.0017440-50-8Copper

----<0.001 ---- ---- ----mg/L0.0017439-92-1Lead

----0.750 ---- ---- ----mg/L0.0017439-96-5Manganese
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Analytical Results

----------------RD3504Client sample IDSub-Matrix: WATER

----------------26-MAY-2008 15:00Client sampling date / time

----------------EM0804444-001UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

----0.002 ---- ---- ----mg/L0.0017440-31-5Tin

----0.03 ---- ---- ----mg/L0.017440-62-2Vanadium

----0.027 ---- ---- ----mg/L0.0057440-66-6Zinc

----6.24 ---- ---- ----mg/L0.057440-42-8Boron

EK040P: Fluoride by PC Titrator
----0.9 ---- ---- ----mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser
----<0.010 ---- ---- ----mg/L0.010----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser
----0.013 ---- ---- ----mg/L0.01014797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser
----0.013 ---- ---- ----mg/L0.010----Nitrite + Nitrate as N

EN055: Ionic Balance
----475 ---- ---- ----meq/L0.01----^ Total Anions

----427 ---- ---- ----meq/L0.01----^ Total Cations

----5.35 ---- ---- ----%0.01----^ Ionic Balance
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CERTIFICATE OF ANALYSIS

Work Order : EM0803494 Page : 1 of 4

:: LaboratoryClient Environmental Division MelbourneRESOURCE & ENVIRON MANGMNT P/L

: :ContactContact MR PAUL HOWE Paul Loewy

:: AddressAddress UNIT 9, 15 FULLARTON RD

KENT TOWN SA, AUSTRALIA 5067

4 Westall Rd Springvale VIC Australia 3171

:: E-mailE-mail paulhowe@rem.net.au paul.loewy@alsenviro.com

:: TelephoneTelephone +61 08 8363 1777 +61-3-8549 9600

:: FacsimileFacsimile +61 08 8363 1477 +61-3-8549 9601

:Project EV-10 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 07-MAY-2008

Sampler : KH Issue Date : 14-MAY-2008

Site : ----

1:No. of samples received

Quote number : ME/122/06 1:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Herman Lin Senior Inorganic Chemist Inorganics

Terrance Hettipathirana Senior ICP/MS Chemist Inorganics

Environmental Division Melbourne

4 Westall Rd Springvale VIC Australia 3171

Tel. +61-3-8549 9600  Fax. +61-3-8549 9601  www.alsglobal.com
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RESOURCE & ENVIRON MANGMNT P/L

EV-10:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

EG020-F: LCS recovery for Zinc fall outside ALS dynamic control limits, However they are within the acceptance criteria based on ALS DQO.l
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Work Order :

:Client

EM0803494

RESOURCE & ENVIRON MANGMNT P/L

EV-10:Project

Analytical Results

----------------RD3515Client sample IDSub-Matrix: WATER

----------------[07-MAY-2008]Client sampling date / time

----------------EM0803494-001UnitLORCAS NumberCompound

EA005P: pH by PC Titrator
----7.61 ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

----50600 ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

----30200 ---- ---- ----mg/L1GIS-210-010^ Total Dissolved Solids @180°C

EA025: Suspended Solids
----90 ---- ---- ----mg/L1----^ Suspended Solids (SS)

EA045: Turbidity
----24.0 ---- ---- ----NTU0.1----Turbidity

ED037P: Alkalinity by PC Titrator
----<1 ---- ---- ----mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

----<1 ---- ---- ----mg/L13812-32-6Carbonate Alkalinity as CaCO3

----254 ---- ---- ----mg/L171-52-3Bicarbonate Alkalinity as CaCO3

----254 ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

----7270 ---- ---- ----mg/L114808-79-8Sulphate as SO4 2-

ED045P: Chloride by PC Titrator

----15500 ---- ---- ----mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

----1270 ---- ---- ----mg/L17440-70-2Calcium

----1280 ---- ---- ----mg/L17439-95-4Magnesium

----13500 ---- ---- ----mg/L17440-23-5Sodium

----102 ---- ---- ----mg/L17440-09-7Potassium

EG005F: Dissolved Metals by ICP-AES
----<0.50 ---- ---- ----mg/L0.017439-89-6Iron

EG005T: Total Metals by ICP-AES
----2.64 ---- ---- ----mg/L0.057439-89-6Iron

EG020F: Dissolved Metals by ICP-MS

----0.01 ---- ---- ----mg/L0.017429-90-5Aluminium

----0.006 ---- ---- ----mg/L0.0017440-38-2Arsenic

----0.035 ---- ---- ----mg/L0.0017440-39-3Barium

----0.006 ---- ---- ----mg/L0.0017440-48-4Cobalt

----0.013 ---- ---- ----mg/L0.0017440-50-8Copper

----<0.001 ---- ---- ----mg/L0.0017439-92-1Lead

----1.69 ---- ---- ----mg/L0.0017439-96-5Manganese

----<0.010 ---- ---- ----mg/L0.0107782-49-2Selenium
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Work Order :

:Client

EM0803494

RESOURCE & ENVIRON MANGMNT P/L

EV-10:Project

Analytical Results

----------------RD3515Client sample IDSub-Matrix: WATER

----------------[07-MAY-2008]Client sampling date / time

----------------EM0803494-001UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

----14.5 ---- ---- ----mg/L0.0017440-24-6Strontium

----0.008 ---- ---- ----mg/L0.0017440-61-1Uranium

----0.037 ---- ---- ----mg/L0.0057440-66-6Zinc

----7.30 ---- ---- ----mg/L0.057440-42-8Boron

EG020T: Total Metals by ICP-MS
----0.039 ---- ---- ----mg/L0.0017440-39-3Barium



EM0807100

False

CERTIFICATE OF ANALYSIS

Work Order : EM0807100 Page : 1 of 4

:: LaboratoryClient Environmental Division MelbourneSINCLAIR KNIGHT MERZ

: :ContactContact MR PAUL HOWE Paul Loewy

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

4 Westall Rd Springvale VIC Australia 3171

:: E-mailE-mail phowe@skm.com.au paul.loewy@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-3-8549 9600

:: FacsimileFacsimile +61 08 8424 3810 +61-3-8549 9601

:Project VE30063.2 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 28-AUG-2008

Sampler : KF, KH Issue Date : 03-SEP-2008

Site : ----

1:No. of samples received

Quote number : EN/003/08 1:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Herman Lin Senior Inorganic Chemist Inorganics

Terrance Hettipathirana Senior ICP/MS Chemist Inorganics

Environmental Division Melbourne

4 Westall Rd Springvale VIC Australia 3171

Tel. +61-3-8549 9600  Fax. +61-3-8549 9601  www.alsglobal.com
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Work Order :

:Client

EM0807100

SINCLAIR KNIGHT MERZ

VE30063.2:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

EDO93F:  Sodium LOR has been raised.l

EG005T:  Iron LOR has been raised.l

EG020-F: EM0807100-001 have been diluted prior to analysis and LORs have been raised accordingly.l
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Work Order :

:Client

EM0807100

SINCLAIR KNIGHT MERZ

VE30063.2:Project

Analytical Results

----------------PT63Client sample IDSub-Matrix: WATER

----------------23-AUG-2008 09:30Client sampling date / time

----------------EM0807100-001UnitLORCAS NumberCompound

EA005P: pH by PC Titrator
----7.31 ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

----100000 ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

----72300 ---- ---- ----mg/L1GIS-210-010^ Total Dissolved Solids @180°C

EA025: Suspended Solids
----62 ---- ---- ----mg/L1----^ Suspended Solids (SS)

EA045: Turbidity
----23.9 ---- ---- ----NTU0.1----Turbidity

ED037P: Alkalinity by PC Titrator
----<1 ---- ---- ----mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

----<1 ---- ---- ----mg/L13812-32-6Carbonate Alkalinity as CaCO3

----236 ---- ---- ----mg/L171-52-3Bicarbonate Alkalinity as CaCO3

----236 ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

----14400 ---- ---- ----mg/L114808-79-8Sulfate as SO4 2-

----4790 ---- ---- ----mg/L1----Sulfur as S

----104 ---- ---- ----mg/L0.17631-86-9^ Silica

----48.7 ---- ---- ----mg/L0.107440-21-3Silicon

ED045P: Chloride by PC Titrator

----48100 ---- ---- ----mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

----1260 ---- ---- ----mg/L17440-70-2Calcium

----2580 ---- ---- ----mg/L17439-95-4Magnesium

----33800 ---- ---- ----mg/L17440-23-5Sodium

----208 ---- ---- ----mg/L17440-09-7Potassium

EG005F: Dissolved Metals by ICP-AES
----<0.50 ---- ---- ----mg/L0.017439-89-6Iron

EG005T: Total Metals by ICP-AES
----<0.10 ---- ---- ----mg/L0.017439-89-6Iron

EG020F: Dissolved Metals by ICP-MS

----<0.10 ---- ---- ----mg/L0.017429-90-5Aluminium

----<0.010 ---- ---- ----mg/L0.0017440-38-2Arsenic

----0.036 ---- ---- ----mg/L0.0017440-39-3Barium

----<0.010 ---- ---- ----mg/L0.0017440-48-4Cobalt

----0.020 ---- ---- ----mg/L0.0017440-50-8Copper
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Work Order :

:Client

EM0807100

SINCLAIR KNIGHT MERZ

VE30063.2:Project

Analytical Results

----------------PT63Client sample IDSub-Matrix: WATER

----------------23-AUG-2008 09:30Client sampling date / time

----------------EM0807100-001UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

----0.054 ---- ---- ----mg/L0.0017439-92-1Lead

----2.66 ---- ---- ----mg/L0.0017439-96-5Manganese

----15.4 ---- ---- ----mg/L0.0017440-24-6Strontium

----<0.010 ---- ---- ----mg/L0.0017440-61-1Uranium

----<0.050 ---- ---- ----mg/L0.0057440-66-6Zinc

----8.85 ---- ---- ----mg/L0.057440-42-8Boron

EK040P: Fluoride by PC Titrator
----<0.1 ---- ---- ----mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser
----0.01 ---- ---- ----mg/L0.01----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser
----0.45 ---- ---- ----mg/L0.0114797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser
----0.46 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EN055: Ionic Balance
----1660 ---- ---- ----meq/L0.01----^ Total Anions

----1750 ---- ---- ----meq/L0.01----^ Total Cations

----2.65 ---- ---- ----%0.01----^ Ionic Balance



EM0806986

False

CERTIFICATE OF ANALYSIS

Work Order : EM0806986 Page : 1 of 4

:: LaboratoryClient Environmental Division MelbourneSINCLAIR KNIGHT MERZ

: :ContactContact MR PAUL HOWE Paul Loewy

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

4 Westall Rd Springvale VIC Australia 3171

:: E-mailE-mail phowe@skm.com.au paul.loewy@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-3-8549 9600

:: FacsimileFacsimile +61 08 8424 3810 +61-3-8549 9601

:Project VE30063.2 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 25-AUG-2008

Sampler : KF, KH Issue Date : 01-SEP-2008

Site : ----

1:No. of samples received

Quote number : EN/003/08 1:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Dilani Fernando Senior Inorganic Instrument Chemist Inorganics

Terrance Hettipathirana Senior ICP/MS Chemist Inorganics

Environmental Division Melbourne

4 Westall Rd Springvale VIC Australia 3171

Tel. +61-3-8549 9600  Fax. +61-3-8549 9601  www.alsglobal.com
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Work Order :

:Client

EM0806986

SINCLAIR KNIGHT MERZ

VE30063.2:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

ED040F:  Sulfate LOR has been raised.l

EG005T:  Aluminium, Fe, Mo, Se and Sn LORs have been raised.l

EK040P: EM0806990 #1 spike failed due to sample matrix. This was confirmed by further analysis.l

Ionic Balance out of acceptable limits for EM0806986 #1 due to analytes not quantified in this report.l



3 of 4:Page

Work Order :

:Client

EM0806986

SINCLAIR KNIGHT MERZ

VE30063.2:Project

Analytical Results

----------------PT-62Client sample IDSub-Matrix: WATER

----------------19-AUG-2008 10:00Client sampling date / time

----------------EM0806986-001UnitLORCAS NumberCompound

EA005P: pH by PC Titrator
----7.16 ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

----37100 ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

----23800 ---- ---- ----mg/L1GIS-210-010^ Total Dissolved Solids @180°C

EA025: Suspended Solids
----38 ---- ---- ----mg/L1----^ Suspended Solids (SS)

EA045: Turbidity
----22.6 ---- ---- ----NTU0.1----Turbidity

ED037P: Alkalinity by PC Titrator
----<1 ---- ---- ----mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

----<1 ---- ---- ----mg/L13812-32-6Carbonate Alkalinity as CaCO3

----273 ---- ---- ----mg/L171-52-3Bicarbonate Alkalinity as CaCO3

----273 ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

----4880 ---- ---- ----mg/L114808-79-8Sulfate as SO4 2-

----1620 ---- ---- ----mg/L1----Sulfur as S

----29.8 ---- ---- ----mg/L0.17631-86-9Silica

----13.9 ---- ---- ----mg/L0.107440-21-3Silicon

ED045P: Chloride by PC Titrator

----11100 ---- ---- ----mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

----1000 ---- ---- ----mg/L17440-70-2Calcium

----760 ---- ---- ----mg/L17439-95-4Magnesium

----9260 ---- ---- ----mg/L17440-23-5Sodium

----130 ---- ---- ----mg/L17440-09-7Potassium

EG005F: Dissolved Metals by ICP-AES
----0.29 ---- ---- ----mg/L0.017439-89-6Iron

EG005T: Total Metals by ICP-AES
----1.42 ---- ---- ----mg/L0.017439-89-6Iron

EG020F: Dissolved Metals by ICP-MS

----0.14 ---- ---- ----mg/L0.017429-90-5Aluminium

----0.008 ---- ---- ----mg/L0.0017440-38-2Arsenic

----0.044 ---- ---- ----mg/L0.0017440-39-3Barium

----0.038 ---- ---- ----mg/L0.0017440-48-4Cobalt

----0.033 ---- ---- ----mg/L0.0017440-50-8Copper
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Work Order :

:Client

EM0806986

SINCLAIR KNIGHT MERZ

VE30063.2:Project

Analytical Results

----------------PT-62Client sample IDSub-Matrix: WATER

----------------19-AUG-2008 10:00Client sampling date / time

----------------EM0806986-001UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

----0.002 ---- ---- ----mg/L0.0017439-92-1Lead

----0.790 ---- ---- ----mg/L0.0017439-96-5Manganese

----13.0 ---- ---- ----mg/L0.0017440-24-6Strontium

----0.057 ---- ---- ----mg/L0.0017440-61-1Uranium

----0.059 ---- ---- ----mg/L0.0057440-66-6Zinc

----5.36 ---- ---- ----mg/L0.057440-42-8Boron

EK040P: Fluoride by PC Titrator
----1.3 ---- ---- ----mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser
----0.01 ---- ---- ----mg/L0.01----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser
----<0.01 ---- ---- ----mg/L0.0114797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser
----0.02 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EN055: Ionic Balance
----421 ---- ---- ----meq/L0.01----^ Total Anions

----519 ---- ---- ----meq/L0.01----^ Total Cations

----10.4 ---- ---- ----%0.01----^ Ionic Balance



DATA QUALITY SUMMARY REPORT - GROUNDWATER

Project No: VE30063
Site: BHP Billiton
Matrix: GROUNDWATER

Primary Laboratory:

No. of Tests Requested/ Reported:
Frequency of QA/QC undertaken: Approximately 1 in 8 samples duplicated (intra laboratory
Frequency of QA/QC Required: 1 in 10 samples are required to be duplicated

Data Quality Issue Assessed Issue Reviewed Results Acceptable Comments

Sample Holding Times See Note 1

Analytical Procedures

Laboratory Limits of Reporting See Note 2

(below relevant guideline value)

Field Duplicate Agreement (RPD%) N/A N/A

Blank Sample Analysis

Method Blank

Rinsate Blank
Equipment Blank NA NA

Laboratory Duplicate Agreement (RPD%)

Matrix Spikes/Matrix Spike Duplicates

Recovery Percentages

Duplicate Agreement (RPD%)

Surrogate Recoveries

Other Issues (i.e Trip Blank) NA NA

Other Observations:

Note 1: Sample holding times were exceeded, hence the results unreliable for ph, TDS and nutrients for the following batch numbers

Note 2:

Summary Comments:

Groundwater analytical data can be used as a basis of interpretation, subject to the limitations outlined above

Recommended Corrective Action:

None

Checked By: JF

ALS (Batch No EM0805232, EM0804153, EM0804444, EM0805832, EM0802617, EM0803494, EM0804594, 
EM0804594)

17 for pH and TDS, 17 for Major Cations and Major Anions, 17 for TKN, 17 Acidity and Alkalinity, 17 for Metals 
13 and Uranium



BHP Billiton Dewatering depressurisation trials -
drilling, construction and testing completion report

Time (mins) Flow (L/s) Cum flow (kL) Time (mins) Flow (L/s) Cum flow (kL)

0 0 1796.00 4.124 12.37                     
4 00 8 661 0 00                       1836 00 8 248 19 80                     

DRAINAGE WELL RD3486

Sinclair Knight Merz
I:\VESA\Projects\VE30063\10 (dewatering wells)\deliverables\Drainage discharge.xlsx\Data sheet report

4/10/2008

4.00 8.661 0.00                       1836.00 8.248 19.80                     
63.00 2.492 8.82                       1921.00 3.024 15.42                     
151.00 4.564 24.10                     1966.00 2.474 6.68                       
211.00 2.310 8.31                       2046.00 3.574 17.16                     
276.00 2.599 10.14                     2091.00 4.124 11.14                     
336.00 3.574 12.87                     2146.00 5.499 18.15                     
386.00 3.882 11.64                     2191.00 9.898 26.72                     
446.00 2.268 8.17                       2236.00 3.299 8.91                       
496.00 2.310 6.93                       2291.00 3.299 10.89                     
571.00 3.299 14.85                     2341.00 3.959 11.88                     
631.00 3.299 11.88                     2441.00 3.299 19.80                     
676.00 4.124 11.14                     2491.00 3.299 9.90                       
746.00 3.771 15.84                     2556.00 4.537 17.69                     
816.00 3.666 15.40                     2606.00 3.959 11.88                     
866.00 2.639 7.92                       2666.00 5.656 20.36                     
911.00 4.124 11.14                     2756.00 2.284 12.33                     
996.00 3.574 18.23                     2796.00 4.399 10.56                     

1041.00 3.299 8.91                       2851.00 3.959 13.07                     
1086.00 3.299 8.91                       2906.00 3.959 13.07                     
1161.00 2.969 13.36                     2986.00 3.299 15.84                     
1221.00 3.299 11.88                     3051.00 3.299 12.87                     
1306.00 2.337 11.92                     3096.00 2.474 6.68                       
1353.00 1.941 5.47                       3191.00 3.299 18.81                     
1406 00 3 959 12 59                     3251 00 2 828 10 18                     1406.00 3.959 12.59                     3251.00 2.828 10.18                     
1466.00 2.828 10.18                     3306.00 3.299 10.89                     
1516.00 2.749 8.25                       Total (kL) 707.10                    

1576.00 3.771 13.57                     Average (kL/min) 0.21                       
1626.00 4.124 12.37                     Average (L/s) 3.56                       

1696.00 4.033 16.94                     
1746.00 4.124 12.37                     
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BHP Billiton Dewatering depressurisation trials -
drilling, construction and testing completion report

Time (mins) Flow (L/s) Cum flow (kL) Time (mins) Flow (L/s) Cum flow (kL) Time (mins) Flow (L/s) Cum flow (kL)

0 0 6608.00 1.031 6.74                       13582.00 0.900 6.75                       
53 00 0 872 0 00                       6732 00 1 022 7 60                       13732 00 0 855 7 70                       

DRAINAGE WELL RD3487

Sinclair Knight Merz
I:\VESA\Projects\VE30063\10 (dewatering wells)\deliverables\Drainage discharge.xlsx\Data sheet report

4/10/2008

53.00 0.872 0.00                       6732.00 1.022 7.60                       13732.00 0.855 7.70                       
107.00 0.840 2.72                       6842.00 1.031 6.80                       13897.00 0.825 8.17                       
170.00 1.065 4.03                       6957.00 0.952 6.57                       14027.00 0.717 5.59                       
217.00 0.842 2.38                       7107.00 0.963 8.67                       14132.00 0.695 4.38                       
372.00 0.910 8.46                       7222.00 1.020 7.04                       14237.00 1.042 6.56                       
497.00 0.945 7.09                       7342.00 0.943 6.79                       14387.00 0.012 0.10                       
639.00 1.217 10.37                     7462.00 1.042 7.50                       14557.00 0.745 7.60                       
759.00 1.859 13.38                     7577.00 1.010 6.97                       14762.00 0.695 8.54                       
877.00 1.793 12.70                     7697.00 0.943 6.79                       14882.00 0.801 5.77                       
997.00 1.414 10.18                     7807.00 0.868 5.73                       14997.00 0.641 4.42                       

1117.00 1.257 9.05                       7902.00 0.970 5.53                       15147.00 0.770 6.93                       
1237.00 1.294 9.32                       8007.00 0.970 6.11                       15302.00 0.619 5.75                       
1357.00 1.269 9.14                       8147.00 0.888 7.46                       15457.00 0.825 7.67                       
1479.00 1.294 9.47                       8282.00 0.962 7.79                       15602.00 0.733 6.38                       
1602.00 1.264 9.33                       8417.00 1.100 8.91                       15737.00 0.825 6.68                       
1722.00 1.178 8.48                       8537.00 1.100 7.92                       15902.00 0.770 7.62                       
1862.00 1.188 9.98                       8657.00 0.961 6.92                       16037.00 0.699 5.66                       
1947.00 1.269 6.47                       8777.00 0.943 6.79                       16167.00 0.979 7.63                       
2072.00 1.219 9.14                       8897.00 0.943 6.79                       16322.00 0.602 5.60                       
2192.00 1.257 9.05                       9017.00 0.943 6.79                       16462.00 0.773 6.50                       
2305.00 0.583 3.95                       9137.00 0.943 6.79                       16577.00 0.786 5.42                       
2422.00 0.970 6.81                       9257.00 0.786 5.66                       16697.00 0.750 5.40                       
2542.00 1.121 8.07                       9367.00 0.990 6.53                       16792.00 0.776 4.42                       
2662 00 1 121 8 07                       9557 00 1 237 14 10                     16922 00 0 687 5 36                       2662.00 1.121 8.07                       9557.00 1.237 14.10                     16922.00 0.687 5.36                       
2777.00 1.155 7.97                       9707.00 0.978 8.80                       17037.00 0.786 5.42                       
2912.00 0.962 7.79                       9842.00 0.687 5.57                       17147.00 0.825 5.44                       
3047.00 1.100 8.91                       9977.00 0.924 7.48                       17267.00 0.628 4.52                       
3182.00 1.109 8.98                       10117.00 0.924 7.76                       17387.00 0.786 5.66                       
3272.00 1.115 6.02                       10217.00 0.994 5.96                       17597.00 0.761 9.59                       
3387.00 0.993 6.85                       10337.00 0.916 6.60                       17777.00 0.700 7.56                       
3497.00 1.347 8.89                       10457.00 0.943 6.79                       17897.00 0.786 5.66                       
3617.00 1.100 7.92                       10577.00 0.943 6.79                       17987.00 0.634 3.43                       
3737.00 1.100 7.92                       10707.00 0.861 6.71                       18077.00 0.805 4.35                       
3857.00 1.069 7.70                       10817.00 0.825 5.44                       18207.00 0.541 4.22                       
3977.00 1.079 7.77                       10937.00 0.900 6.48                       18367.00 0.770 7.39                       
4095.00 1.121 7.94                       11057.00 0.943 6.79                       18497.00 1.004 7.83                       
4240.00 1.100 9.57                       11187.00 0.900 7.02                       18602.00 0.733 4.62                       
4342.00 1.043 6.38                       11297.00 0.825 5.44                       18745.00 0.709 6.08                       
4462.00 1.020 7.34                       11417.00 0.900 6.48                       18865.00 0.757 5.45                       
4582.00 1.021 7.35                       11537.00 0.943 6.79                       18995.00 0.671 5.23                       
4709.00 1.500 11.43                     11657.00 0.943 6.79                       19117.00 0.669 4.90                       
4822.00 0.974 6.60                       11777.00 0.943 6.79                       19219.00 0.717 4.39                       
4937.00 0.929 6.41                       11942.00 0.770 7.62                       19337.00 0.786 5.56                       
5061.00 1.031 7.67                       12017.00 0.825 3.71                       19467.00 0.717 5.59                       
5177.00 1.121 7.80                       12147.00 0.825 6.43                       19617.00 0.733 6.60                       
5297.00 1.079 7.77                       12267.00 0.750 5.40                       19712.00 0.825 4.70                       
5418 00 1 059 7 69                       12377 00 0 825 5 44                       19832 00 0 786 5 66                       5418.00 1.059 7.69                       12377.00 0.825 5.44                       19832.00 0.786 5.66                       
5535.00 0.952 6.68                       12512.00 0.924 7.48                       19917.00 0.943 4.81                       
5657.00 1.050 7.68                       12632.00 0.786 5.66                       20077.00 0.740 7.10                       
5782.00 1.020 7.65                       12732.00 0.873 5.24                       20245.00 0.687 6.93                       
5907.00 1.013 7.60                       12907.00 0.850 8.92                       20399.00 0.750 6.93                       
6032.00 1.020 7.65                       13012.00 0.733 4.62                       20602.00 0.391 4.76                       
6152.00 1.021 7.35                       13117.00 0.877 5.53                       20912.00 0.503 9.36                       
6267.00 0.987 6.81                       13237.00 0.764 5.50                       21032.00 0.628 4.52                       
6379.00 0.933 6.27                       13352.00 0.943 6.50                       21272.00 0.587 8.45                       
6499.00 1.059 7.63                       13457.00 1.100 6.93                       21352.00 0.761 3.65                       

Total: 1,159.362               

Average (kL/min) 0.05                       12 g ( )

Average (L/s) 0.90                       
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 List of Monitoring Wells  

Program 
(1) 

Well ID mE mN Geological Unit 
Hydrostrati-

graphic unit (2) 
Sample 

Collected 
Date 

sampled 
Sample method Comments (3) 

1 H1-1 677 352 6 630 789 TAILS TAILS Yes 21/07/2008 Disposable Bailer Complete analysis  

1 H1-2 677 215 6 630 678 TAILS TAILS Yes 21/07/2008 Disposable Bailer Complete analysis  

1 H3-1 677 067 6 631 427 QT SANDS & top ZAL QT SANDS / ALA Yes 21/07/2008 Disposable Bailer Complete analysis  

1 H3-2 677 066 6 631 608 TAILS TAILS Yes 21/07/2008 Disposable Bailer Complete analysis  

1 H4-2 675 197 6 631 063 TAILS TAILS Yes 21/07/2008 Disposable Bailer Complete analysis  

1 LP2 676 529 6 631 873 Andamooka Lst ALA Yes 4/09/2008 Headworks tap Complete analysis  

1 QT2 676 529 6 631 873 Arcoona Qtz Arcoona Aquitard Yes 4/09/2008 Disposable Bailer Complete analysis  

2 LT19 672 990 6 630 470 Andamooka Lst ALA Yes 28/07/2008 Micro-purge Complete analysis  

2 LT41 674 459 6 631 692 Andamooka Lst ALA Yes 28/07/2008 Micro-purge Complete analysis  

2 LR1 675 631 6 636 423 Andamooka Lst ALA Yes 27/07/2008 Micro-purge Complete analysis  

2 LR2 685 787 6 637 306 Andamooka Lst ALA Yes 30/07/2008 Micro-purge Complete analysis  

2 PT17 684 464 6 631 390 Corraberra Sst THA Yes 17/08/2008 Disposable Bailer Complete analysis  

2 PT24a 676 816 6 627 754 Andamooka Lst ALA Yes 28/07/2008 Micro-purge Complete analysis  

2 PT24b 676 805 6 627 765 Corraberra Sst THA Yes 12/08/2008 Micro-purge Complete analysis  

2 QR1 675 631 6 636 423 Arcoona Qtz Arcoona Aquitard Yes 13/08/2008 Micro-purge Complete analysis  

2 QR2 685 765 6 637 300 Arcoona Qtz Arcoona Aquitard No  -  Well complications No analysis conducted  

2 RT16a 677 879 6 634 872 Andamooka Lst ALA Yes 27/07/2008 Micro-purge Complete analysis  

2 RT16b 677 884 6 634 860 Corraberra Sst THA Yes 17/08/2008 Disposable Bailer Complete analysis  

2 RT17a 676 746 6 633 220 Andamooka Lst ALA Yes 27/07/2008 Micro-purge Complete analysis  

2 RT17b 676 759 6 633 225 Corraberra Sst THA Yes 17/08/2008 Disposable Bailer Complete analysis  

3 LR4 691 263 6 628 950 Arcoona Qtz Arcoona Aquitard Yes  -  Disposable Bailer - DRY Partial analysis conducted  

3 LR8 678 843 6 641 779 Andamooka Lst ALA Yes 30/07/2008 Micro-purge Complete analysis  

3 LR9 668 484 6 624 888 Andamooka Lst ALA Yes 31/07/2008 Micro-purge Complete analysis  

3 LR10 705 533 6 652 117 Andamooka Lst ALA Yes 20/08/2008 Micro-purge Complete analysis  
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Program 
(1) 

Well ID mE mN Geological Unit 
Hydrostrati-

graphic unit (2) 
Sample 

Collected 
Date 

sampled 
Sample method Comments (3) 

3 MAR3-20 691 910 6 656 810 Andamooka Lst ALA Yes 17/08/2008 Disposable Bailer Complete analysis  

3 MAR4-20a 689 985 6 650 885 Andamooka Lst ALA Yes 17/08/2008 Disposable Bailer Complete analysis  

3 MAR4-20b 689 985 6 650 885 Andamooka Lst ALA Yes 17/08/2008 Disposable Bailer Complete analysis  

3 MAR7 691 930 6 650 334 Andamooka Lst ALA Yes 8/09/2008 Disposable Bailer Complete analysis  

3 PT03-4b 673 204 6 624 297 Arcoona Qtz Arcoona Aquitard Yes 10/08/2008 Micro-purge Complete analysis  

3 PT09 677 991 6 617 546 Corraberra Sst THA Yes 14/08/2008 Micro-purge Complete analysis  

3 PT14 682 089 6 626 155 Corraberra Sst THA Yes 11/08/2008 Micro-purge Complete analysis  

3 PT15 678 297 6 627 345 Corraberra Sst THA Yes 12/08/2008 Micro-purge Complete analysis  

3 PT31 692 701 6 624 120 Corraberra Sst THA Yes 17/08/2008 Disposable Bailer Complete analysis  

3 PT40 699 616 6 672 964 Andamooka Lst ALA Yes 17/08/2008 Disposable Bailer Complete analysis  

3 PT42 690 623 6 663 940 Andamooka Lst ALA Yes 19/08/2008 Micro-purge Complete analysis  

3 PT44 684 970 6 657 514 Andamooka Lst ALA Yes 19/08/2008 Micro-purge Complete analysis  

3 PT45 681 923 6 653 391 Andamooka Lst ALA Yes 18/08/2008 Micro-purge Complete analysis  

3 PT48 685 489 6 673 125 Andamooka Lst ALA Yes 18/08/2008 Micro-purge Complete analysis  

3 PT51 679 062 6 659 765 Andamooka Lst ALA Yes 18/08/2008 Micro-purge Complete analysis  

3 PT60 691 117 6 674 056 Andamooka Lst ALA Yes 17/08/2008 Disposable Bailer Complete analysis  

3 PT62 698 652 6 684 173 Cadna-owie Eromanga Yes 9/09/2008 Micro-purge Complete analysis  

3 PT63 702 071 6 695 060 BRACHINA Fmt Adelaide Yes 9/09/2008 Micro-purge Complete analysis  

3 PT64 701 463 6 704 421 BRACHINA Fmt Adelaide No  -   Dry No analysis conducted  

3 PT66 696 949 6 666 399 Andamooka Lst ALA Yes 19/08/2008 Disposable Bailer Complete analysis  

3 RT01 705 545 6 652 083 Corraberra Sst THA Yes 1/09/2008 Micro-purge Complete analysis  

3 RT02b 691 849 6 656 795 Arcoona Qtz Arcoona Aquitard Yes 17/08/2008 Disposable Bailer Complete analysis  

3 RT03 696 949 6 666 399 Andamooka Lst ALA Yes 19/08/2008 Micro-purge Complete analysis  

3 RT04a 711 500 6 668 735 Andamooka Lst ALA Yes 2/09/2008 Micro-purge Complete analysis  

3 RT04b 711 497 6 668 746 Yarloo Sh. Yarloo Aquitard Yes 3/09/2008 Micro-purge Complete analysis  
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Program 
(1) 

Well ID mE mN Geological Unit 
Hydrostrati-

graphic unit (2) 
Sample 

Collected 
Date 

sampled 
Sample method Comments (3) 

3 RT05a 712 726 6 661 145 Andamooka Lst ALA Yes 20/08/2008 Micro-purge Complete analysis  

3 RT05b 712 714 6 661 127 Andamooka Lst ALA Yes 20/08/2008 Micro-purge Complete analysis  

3 RT05c 712 714 6 661 127 ABCQTZ+BRACHINA Adelaide Yes 1/09/2008 Micro-purge Complete analysis  

3 RT07a 732 710 6 666 105 AMBEROONA Fmt Adelaide Yes 21/08/2008 Micro-purge Complete analysis  

3 RT07b 732 710 6 666 105 AMBEROONA Fmt Adelaide Yes 2/09/2008 Micro-purge Complete analysis  

3 RT09 682 697 6 702 115 BRACHINA Fmt Adelaide Yes 3/09/2008 Micro-purge Complete analysis  

3 RT41 716 560 6 705 063 BRACHINA Fmt Adelaide Yes 10/09/2008 Micro-purge Complete analysis  

3 RT42 713 445 6 696 563 BRACHINA Fmt Adelaide Yes 10/09/2008 Micro-purge Complete analysis  

 

Notes :   
 
[1] Baseline sampling program :  

 
[2] Screened hydrogeology:  

1 - Existing ODO TSF   ALA = Andamooka Limestone Aquifer 

2 - Proposed ODX TSF/RSF (sub-regional)   Yarloo Aquitard  = Yarloo Shale 

3 - Regional hydrogeology Arcoona Aquitard = Upper Arcoona Quartzite Aquitard 

 THA = Tent Hill Aquifer 

 Adelaide = Adelaide Geosyncline aquifers 

 Eromanga = Cadna-owie Fm & Algebuckna Sst 

[3] Refer to Table 2  
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 Summary of entrained tails water chemistry 

Analyte Units Primary 
Lab LOR Minimum Maximum Geometric 

mean 

pH Value and Total Dissolved Solids   pH Value and Total Dissolved Solids pH Value and Total Dissolved Solids pH Value and Total Dissolved Solids 
pH   pH Unit 0.1 3.16 4.23 3.50 
TDS mg/L 1 73100 99300 85118 
Electrical conductivity uS/cm 1 22700 34900 35962 
Alkalinity 

  
   

Hydroxide as CaCO3 mg/L 5 <5 <5 <5 
Carbonate as CACO3 mg/L 5 <5 <5 <5 
Bicarbonate as CACO3 mg/L 5 <5 <5 <5 
Total Alkalinity as CACO3 mg/L 5 <5 <5 <5 
Dissolved Major Cations 

 
    

Calcium mg/L 0.1 627 894 714 
Iron mg/L 0.1  -   -   -  
Magnesium mg/L 0.1 492 1590 834 
Sodium mg/L 0.1 3100 3810 4084 
Potassium mg/L 0.1 200 800 558 
Total Metals 

  
   

Iron mg/L 0.1 327 8020 4375 
Dissolved Metals 

  
   

Arsenic mg/L 0.001 <0.005 0.05 0.021 
Barium mg/L 0.001 0.023 0.07 0.042 
Boron mg/L 0.001 1.4 6.1 2.40 
Cobalt mg/L 0.001 27 75 50 
Copper mg/L 0.001 4.3 500 49.8 
Lead mg/L 0.001 0.029 0.99 0.087 
Manganese mg/L 0.001 94 240 159 
Nickel mg/L 0.001 3.5 9.7 6.5 
Selenium mg/L 0.001 3.5 6.7 5.0 
Strontium mg/L 0.001 3.9 8.7 5.0 
Thallium mg/L 0.001 0.0039 4.5 0.017 
Thorium mg/L 0.001  -   -   -  
Uranium mg/L 0.001 200 400 297 
Zinc mg/L 0.001 0.047 50 10.4 
Dissolved Anions 

  
   

Sulphate mg/L 2 26100 49300 38097 
Chloride mg/L 1 2690 4370 3745 
Fluoride mg/L 0.1 5010 13400 9414 
NO2-N mg/L 0.5 <0.01 0.04 0.02 
NO3-N mg/L 0.5 <0.01 0.02 0.02 
Other parameters 

  
   

TKN as N mg/L 1 2.1 182 61.4 
Total Nitrogen (as N) mg/L 2 2.2 182 61.9 
Silica mg/L 1 7.5 87 25.5 
Total Organic Carbon mg/L 1 24 30 26.3 

Note : where values were less than the Limit of Reporting (LOR), the geomean has been calculated 
setting values at the LOR (ie. the geomean is possibly slightly overestimated). 
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  Summary of ALA aquifer groundwater chemistry for the proposed TSF 

Analyte Units Primary 
Lab LOR Minimum Maximum Geometric 

mean 

pH Value and Total Dissolved Solids   pH Value and Total Dissolved Solids pH Value and Total Dissolved Solids pH Value and Total Dissolved Solids 
pH   pH Unit 0.1 7.12 11.1 7.7 
TDS mg/L 1 18000 28800 24064 
Electrical conductivity uS/cm 1 22600 39000 32430 
Alkalinity 

  
   

Hydroxide as CaCO3 mg/L 5 <1 <1 <1 
Carbonate as CACO3 mg/L 5 <1 31 1.7 
Bicarbonate as CACO3 mg/L 5 4 359 137 
Total Alkalinity as CACO3 mg/L 5 35 359 197 
Dissolved Major Cations 

 
    

Calcium mg/L 0.1 777 1360 965 
Iron mg/L 0.1 0.114 0.114 0.114 
Magnesium mg/L 0.1 93 1050 569 
Sodium mg/L 0.1 7120 9360 7981 
Potassium mg/L 0.1 56 217 90 
Total Metals 

  
   

Iron mg/L 0.1 0.34 1.76 0.71 
Dissolved Metals 

  
   

Arsenic mg/L 0.001 <0.001 <0.005 <0.005 
Barium mg/L 0.001 0.011 0.15 0.022 
Boron mg/L 0.001 0.57 10.8 5.68 
Cobalt mg/L 0.001 0.001 0.004 0.002 
Copper mg/L 0.001 0.008 0.363 0.030 
Lead mg/L 0.001 <0.005 0.029 0.008 
Manganese mg/L 0.001 <0.001 0.91 0.159 
Nickel mg/L 0.001 <0.001 0.38 0.015 
Selenium mg/L 0.001 <0.010 0.028 0.012 
Strontium mg/L 0.001 12 19.6 16.3 
Thallium mg/L 0.001 <0.001 <0.005 0.001 
Thorium mg/L 0.001 <0.001 <0.005 0.001 
Uranium mg/L 0.001 <0.001 0.064 0.034 
Zinc mg/L 0.001 0.033 0.231 0.071 
Dissolved Anions 

  
   

Sulphate mg/L 2 2300 5680 3869 
Chloride mg/L 1 8200 11000 9860 
Fluoride mg/L 0.1 0.2 3.2 1.25 
NO2-N mg/L 0.5 <0.010 0.298 0.034 
NO3-N mg/L 0.5 <0.010 <0.5 0.044 
Other parameters 

  
   

TKN as N mg/L 1 -  -  -  
Total Nitrogen (as N) mg/L 2 0.013 1.3 0.179 
Silica mg/L 1 9.41 17.8 14.5 
Total Organic Carbon mg/L 1 <1 12 2.6 

Note : where values were less than the Limit Of Reporting (LOR), the geomean has been calculated 
setting values at the LOR (ie. the geomean is slightly overestimated). 
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  Piper plot for wells installed in the Tent Hill Aquifer 

     

 

  Summary of THA aquifer groundwater chemistry for the proposed TSF/RSF 

Analyte Units Primary 
Lab LOR Minimum Maximum Geometric 

mean 

pH Value and Total Dissolved Solids   pH Value and Total Dissolved Solids pH Value and Total Dissolved Solids pH Value and Total Dissolved Solids 
pH   pH Unit 0.1 7.1 7.9 7.41 
TDS mg/L 1 2800 65000 30367 
Electrical conductivity uS/cm 1 3470 67900 35630 
Alkalinity 

  
   

Hydroxide as CaCO3 mg/L 5 -  -  -  
Carbonate as CACO3 mg/L 5 1 1 1 
Bicarbonate as CACO3 mg/L 5 219.9 720 319 
Total Alkalinity as CACO3 mg/L 5 219.95 719.97 319 
Dissolved Major Cations 

 
    

Calcium mg/L 0.1 34.5 1520 578 
Iron mg/L 0.1 0.1 15 1.8 
Magnesium mg/L 0.1 22.1 2610 766 
Sodium mg/L 0.1 875 30200 11697 
Potassium mg/L 0.1 6.1 320 93.2 
Total Metals 

  
   

Iron mg/L 0.1  -   -   -  
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Analyte Units Primary 
Lab LOR Minimum Maximum Geometric 

mean 

Dissolved Metals 
  

   
Arsenic mg/L 0.001 0.005 0.007 0.005 
Barium mg/L 0.001 0.047 0.37 0.123 
Boron mg/L 0.001 1.7 11 6.1 
Cobalt mg/L 0.001 0.005 0.009 0.006 
Copper mg/L 0.001 0.005 0.026 0.014 
Lead mg/L 0.001 0.005 0.005 0.005 
Manganese mg/L 0.001 0.13 2.1 0.70 
Nickel mg/L 0.001 0.005 0.029 0.013 
Selenium mg/L 0.001 0.009 0.013 0.066 
Strontium mg/L 0.001 0.81 26 9.93 
Thallium mg/L 0.001 0.005 0.005 0.005 
Thorium mg/L 0.001 0.005 0.005 0.005 
Uranium mg/L 0.001 0.005 0.029 0.009 
Zinc mg/L 0.001 0.051 0.15 0.085 
Dissolved Anions 

  
   

Sulphate mg/L 2 96 6100 2378 
Chloride mg/L 1 680 28000 11164 
Fluoride mg/L 0.1 0.5 5.6 1.175 
NO2-N mg/L 0.5 0.5 0.5 0.500 
NO3-N mg/L 0.5 0.5 0.5 0.500 
Other parameters 

  
   

TKN as N mg/L 1 1 3 1.9 
Total Nitrogen (as N) mg/L 2 2 3 2.1 
Silica mg/L 1 13.3 34 18.0 
Total Organic Carbon mg/L 1 1 4.5 1.8 

Note : where values were less than the Limit Of Reporting (LOR), the geomean has been calculated 
setting values at the LOR (ie. the geomean is slightly overestimated). 

t

PHowe
Rectangle



ODX Baseline Groundwater Sampling : Winter 2008 (Draft) 
 

SINCLAIR KNIGHT MERZ       
 

VE30064 ODX GW Baseline Report - DRAFT 2b.docx  

 

  Summary of regional ALA aquifer groundwater chemistry  

Analyte Units Primary 
Lab LOR Minimum Maximum Geometric 

mean 

pH Value and Total Dissolved Solids   pH Value and Total Dissolved Solids pH Value and Total Dissolved Solids pH Value and Total Dissolved Solids 
pH   pH Unit 0.1 6.56 8.1 7.04 
TDS mg/L 1 19000 59000 43628 
Electrical conductivity uS/cm 1 20100 135000 39118 
Alkalinity 

  
   

Hydroxide as CaCO3 mg/L 5 -  -  -  
Carbonate as CACO3 mg/L 5 0 <1 -  
Bicarbonate as CACO3 mg/L 5 96 1260 235 
Total Alkalinity as CACO3 mg/L 5 96 1260 235 
Dissolved Major Cations 

 
    

Calcium mg/L 0.1 603 1280 956 
Iron mg/L 0.1 <0.1 63.4 2.6 
Magnesium mg/L 0.1 342 5200 1075 
Sodium mg/L 0.1 6030 88900 13926 
Potassium mg/L 0.1 64 800 151 
Total Metals 

  
   

Iron mg/L 0.1 5.72 51.4 20.0 
Dissolved Metals 

  
   

Arsenic mg/L 0.001 0.001 0.018 0.003 
Barium mg/L 0.001 0.018 0.82 0.055 
Boron mg/L 0.001 0.001 12 3.10 
Cobalt mg/L 0.001 0.001 0.017 0.004 
Copper mg/L 0.001 0.001 0.032 0.007 
Lead mg/L 0.001 0.001 1.5 0.005 
Manganese mg/L 0.001 0.029 2.2 0.39 
Nickel mg/L 0.001 0.001 0.043 0.012 
Selenium mg/L 0.001 0.01 0.1 0.043 
Strontium mg/L 0.001 6.3 20 14.0 
Thallium mg/L 0.001 0.001 0.074 0.002 
Thorium mg/L 0.001 0.001 0.01 0.004 
Uranium mg/L 0.001 0.0014 0.067 0.01 
Zinc mg/L 0.001 0.001 0.24 0.038 
Dissolved Anions 

  
   

Sulphate mg/L 2 2500 10000 4184 
Chloride mg/L 1 4900 150000 17586 
Fluoride mg/L 0.1 0.5 3.8 0.70 
NO2-N mg/L 0.5 0.01 0.5 0.32 
NO3-N mg/L 0.5 0.02 18 0.75 
Other parameters 

  
   

TKN as N mg/L 1 0.1 34.7 1.69 
Total Nitrogen (as N) mg/L 2 2 34.7 3.41 
Silica mg/L 1 7.96 38 16.5 
Total Organic Carbon mg/L 1 1 25 2.1 

Note : where values were less than the Limit Of Reporting (LOR), the geomean has been calculated 
setting values at the LOR (ie. the geomean is slightly overestimated). 

PHowe
Rectangle



ODX Baseline Groundwater Sampling : Winter 2008 (Draft) 
 

SINCLAIR KNIGHT MERZ       
 

VE30064 ODX GW Baseline Report - DRAFT 2b.docx 

 
 
 

 

 

Summary of THA aquifer groundwater chemistry for the regional wells 

Analyte Units Primary 
Lab LOR Minimum Maximum Geometric 

mean 

pH Value and Total Dissolved Solids   pH Value and Total Dissolved Solids pH Value and Total Dissolved Solids pH Value and Total Dissolved Solids 
pH   pH Unit 0.1 6.9 7.2 7.05 
TDS mg/L 1 4000 200000 25823 
Electrical conductivity uS/cm 1 6520 132000 28966 
Alkalinity 

  
   

Hydroxide as CaCO3 mg/L 5 -  -  -  
Carbonate as CACO3 mg/L 5 0 1 -  
Bicarbonate as CACO3 mg/L 5 130 380 223 
Total Alkalinity as CACO3 mg/L 5 130 380 223 
Dissolved Major Cations 

 
    

Calcium mg/L 0.1 98.2 802 388 
Iron mg/L 0.1 0.282 8.7 3.5 
Magnesium mg/L 0.1 83.1 4160 567 
Sodium mg/L 0.1 1190 71400 7537 
Potassium mg/L 0.1 1 1000 46.5 
Total Metals 

  
   

Iron mg/L 0.1  -   -   -  
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Analyte Units Primary 
Lab LOR Minimum Maximum Geometric 

mean 

Dissolved Metals 
  

   
Arsenic mg/L 0.001 0.005 0.08 0.008 
Barium mg/L 0.001 0.086 0.13 0.101 
Boron mg/L 0.001 2 12 4.85 
Cobalt mg/L 0.001 0.005 0.073 0.009 
Copper mg/L 0.001 0.005 0.14 0.012 
Lead mg/L 0.001 0.005 0.019 0.006 
Manganese mg/L 0.001 0.29 6.2 0.97 
Nickel mg/L 0.001 0.005 0.084 0.011 
Selenium mg/L 0.001 0.015 0.2 0.052 
Strontium mg/L 0.001 1.6 18 6.4 
Thallium mg/L 0.001 0.005 0.025 0.006 
Thorium mg/L 0.001 0.005 0.005 0.005 
Uranium mg/L 0.001 0.005 0.0085 0.005 
Zinc mg/L 0.001 0.05 0.59 0.09 
Dissolved Anions 

  
   

Sulphate mg/L 2 170 9200 1917 
Chloride mg/L 1 720 100000 9419 
Fluoride mg/L 0.1 0.5 0.5 0.5 
NO2-N mg/L 0.5 0.5 0.5 0.5 
NO3-N mg/L 0.5 0.5 2.1 0.67 
Other parameters 

  
   

TKN as N mg/L 1 1 8.4 1.7 
Total Nitrogen (as N) mg/L 2 2 8 2.63 
Silica mg/L 1 5.5 19 9.48 
Total Organic Carbon mg/L 1 1 46 5.99 

Note : where values were less than the Limit Of Reporting (LOR), the geomean has been calculated 
setting values at the LOR (ie. the geomean is slightly overestimated). 

 
3.6.5. ABC Quartzite & Brachina Formation 

Regional groundwater monitoring well RT05C, screened within the ABC Quartzite and Brachina 
Formation was sampled on 1st September 2008.  The analytical data are presented in Appendix D 
and are discussed below. 

Hydrogeochemistry 

Reported field and laboratory pH was 6.5, indicating slightly acidic conditions. 

Laboratory measured EC was reported at 140,000 µS/cm, in reasonable agreement with EC field 
measurements (199,000; an RPD of 34.8%). Laboratory TDS was measured at 240,000 mg/L. Field 
EC and laboratory determined TDS indicated an elevated ratio of 1.2.  

Qualitative field redox measurements reported a redox value of 18mV, indicating groundwater is 
oxic. 
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Summary of Brachina Formation groundwater chemistry  

Analyte Units Primary 
Lab LOR Minimum Maximum Geometric 

mean 

pH Value and Total Dissolved Solids   pH Value and Total Dissolved Solids pH Value and Total Dissolved Solids pH Value and Total Dissolved Solids 
pH   pH Unit 0.1 7 7.4 7.17 
TDS mg/L 1 26000 77000 41745 
Electrical conductivity uS/cm 1 30500 77000 49501 
Alkalinity 

  
   

Hydroxide as CaCO3 mg/L 5 0 0 0 
Carbonate as CACO3 mg/L 5 1 1 1 
Bicarbonate as CACO3 mg/L 5 120 380 199 
Total Alkalinity as CACO3 mg/L 5 120 380 199 
Dissolved Major Cations 

 
    

Calcium mg/L 0.1 829 1250 1044 
Iron mg/L 0.1 0.759 9.39 2.81 
Magnesium mg/L 0.1 653 1940 891 
Sodium mg/L 0.1 10100 24500 14133 
Potassium mg/L 0.1 85 230 139 
Total Metals 

  
   

Iron mg/L 0.1  -   -   -  
Dissolved Metals 

  
   

Arsenic mg/L 0.001 0.001 0.100 0.010 
Barium mg/L 0.001 0.032 0.12 0.056 
Boron mg/L 0.001 7.8 11 8.8 
Cobalt mg/L 0.001 0.001 0.0054 0.002 
Copper mg/L 0.001 0.005 0.014 0.008 
Lead mg/L 0.001 0.001 0.001 0.001 
Manganese mg/L 0.001 0.49 3.6 0.95 
Nickel mg/L 0.001 0.01 0.017 0.013 
Selenium mg/L 0.001 0.026 0.062 0.032 
Strontium mg/L 0.001 12 34 19.8 
Thallium mg/L 0.001 0.001 0.001 0.001 
Thorium mg/L 0.001 0  0 0 
Uranium mg/L 0.001 0.001 0.0087 0.003 
Zinc mg/L 0.001 0.015 0.063 0.025 
Dissolved Anions 

  
   

Sulphate mg/L 2 1500 6700 3177 
Chloride mg/L 1 9400 27000 13695 
Fluoride mg/L 0.1 0.5 0.5 0.5 
NO2-N mg/L 0.5 0.5 0.5 0.5 
NO3-N mg/L 0.5 0.5 19 1.24 
Other parameters 

  
   

TKN as N mg/L 1 1 3.6 1.6 
Total Nitrogen (as N) mg/L 2 2 21 4.3 
Silica mg/L 1 14.4 25 17.0 
Total Organic Carbon mg/L 1 1.6 15 5.7 

Note : where values were less than the Limit Of Reporting (LOR), the geomean has been calculated 
setting values at the LOR (ie. the geomean is slightly overestimated). 
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Summary of Amberoona Formation groundwater chemistry  

Analyte Units Primary 
Lab LOR Minimum Maximum 

pH Value and Total Dissolved Solids   pH Value and Total Dissolved Solids pH Value and Total Dissolved Solids 
pH   pH Unit 0.1 6.9 7 
TDS mg/L 1 55000 150000 
Electrical conductivity uS/cm 1 56900 120000 
Alkalinity 

  
  

Hydroxide as CaCO3 mg/L 5 - - 
Carbonate as CACO3 mg/L 5 0 0 
Bicarbonate as CACO3 mg/L 5 91 150 
Total Alkalinity as CACO3 mg/L 5 91 150 
Dissolved Major Cations 

 
   

Calcium mg/L 0.1 1650 2040 
Iron mg/L 0.1 3.19 3.71 
Magnesium mg/L 0.1 1180 2040 
Sodium mg/L 0.1 17800 57900 
Potassium mg/L 0.1 120 630 
Total Metals 

  
  

Iron mg/L 0.1 - - 
Dissolved Metals 

  
    

Arsenic mg/L 0.001 <0.001 <0.07 
Barium mg/L 0.001 0.045 0.1 
Boron mg/L 0.001 3.1 7.1 
Cobalt mg/L 0.001 0.0016 0.0027 
Copper mg/L 0.001 0.021 0.046 
Lead mg/L 0.001 <0.001 0.0011 
Manganese mg/L 0.001 3.7 5.3 
Nickel mg/L 0.001 0.018 0.027 
Selenium mg/L 0.001 0.039 0.083 
Strontium mg/L 0.001 34 44 
Thallium mg/L 0.001 <0.001 <0.001 
Thorium mg/L 0.001 - - 
Uranium mg/L 0.001 <0.001 0.005 
Zinc mg/L 0.001 0.094 0.13 
Dissolved Anions 

  
  

Sulphate mg/L 2 3600 5300 
Chloride mg/L 1 21000 78000 
Fluoride mg/L 0.5 <0.5 <0.5 
NO2-N mg/L 0.5 <0.5 <0.5 
NO3-N mg/L 0.5 <0.5 <0.5 
Other parameters 

  
  

TKN as N mg/L 1 <1 6.5 
Total Nitrogen (as N) mg/L 2 <2 6 
Silica mg/L 1 6.5 13.3 
Total Organic Carbon mg/L 1 <1 6.1 
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  Lab vs Field pH measurements 
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  Ionic Balance 
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In the area of the proposed ODX TSF/RSF, the groundwater is circum-neutral to slightly alkaline 
across the ALA, Arcoona Quartzite Aquitard and THA, with the exception of groundwater from 
monitoring well RT17a which was reported as highly alkaline (Laboratory pH of 11.1, Figure 12). 

On a regional scale, groundwater was reported as being predominantly circum-neutral, with the 
exception of the ABC Quartzite / Brachina Formation (one monitoring location) which reported a 
slightly acidic laboratory pH of 6.5 (Figure 13). Also, two monitoring wells screened within the 
ALA reported mildly acidic laboratory pH (LR9 and MAR3-20). Moderately alkaline conditions 
were reported in the ALA at one location, and also in the Arcoona Quartzite Aquitard at one 
location. 

 pH of groundwater in the ODO TSF area 

 

 

 

 

 

 

 

 

  pH of sub-regional groundwaters (ODX proposed TSF/RSF) 
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well (provided the relative concentrations of anions/cations remains stable over time), or by using 
the average value for each aquifer system for wells not included in this study. 

Relationship of Lab EC to TDS in the ALA 

 

In the ODO, the redox of the Tailings was reported as oxic, while the QT sands and ALA were 
reported around the oxic / anoxic boundary. The Arcoona Quartzite Aquitard was reported as 
anoxic (Figure 16). 

In the ODX area, the ALA was predominantly oxic, although the Arcoona Quartzite Aquitard and 
THA were anoxic (Figure 16). Regionally, the ALA varied around the oxic / anoxic boundary, 
while other formations were predominantly anoxic, and the Arcoona Quartzite Aquitard reported 
the lowest redox potential, indicative of anoxic conditions. 
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 Laboratory measurements of EC and TDS  
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  Field redox readings 
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.  Concentrations of Permanent Hardness 
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 Geographic distribution of groundwater permanent hardness 

 

  

Other units ALA 
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Ca:Mg ratios 
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 Geographic distribution of groundwater Ca:Mg ratios 

 

 

Other units ALA 
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 Total Acidity 
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Average uranium (aqueous) concentrations in key hydrogeological units  
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Geographical distribution of uranium (aq) concentrations in groundwater 

 

 

 

Other units ALA 
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Client: BHP‐Billiton Date: July ‐ Sep 2008
Job Name: BHP‐B Baseline GW Survey  Levels by: SKM
Project No: VE30064

Monitoring Well Program Screened Lithology Date sampled SWL (m) pH  Laboratory pH 
Electrical Conductivity 

(uS/cm)
Laboratory EC 

(uS/cm)
TDS (mg/L)

Laboratory TDS 
(mg/L)

TDS/EC Redox (mV) Temperature (oC) Appearance

H1_1 Existing TSF   TAILS 21/07/2008 11.92 3.49 3.40 34900 38400 22685 99300 2.85 251 12.9 Dark red, turbid

H1_2 Existing TSF   TAILS 21/07/2008 11.46 3.16 3.30 32300 37400 20995 96200 2.98 250 15.8 Dark red/maroon

H3_1 Existing TSF   QT SANDS & ALA 21/07/2008 3.86 6.19 6.30 42800 39300 27820 31100 0.73 ‐36 16.1 Pale brown/orange, turbid

H3_2 Existing TSF   TAILS 21/07/2008 10.02 3.93 3.40 31300 34000 20345 78500 2.51 226 14.4 Dark red/maroon

H4 2 Existing TSF TAILS 21/07/2008 1 43 4 23 4 00 22700 35300 14755 71600 3 15 166 12 1 D k d thi k lH4_2 Existing TSF   TAILS 21/07/2008 1.43 4.23 4.00 22700 35300 14755 71600 3.15 166 12.1 Dark red, thick slurry

LP2 Existing TSF   ALA 4/09/2008 N/A 6.71 6.70 29400 25200 19110 22000 0.75 19 19.4 Clear, no odour

QT2 Existing TSF   Arcoona  4/09/2008 83.17 8.60 8.30 50900 39200 33085 38000 0.75 ‐258 21.7 Clear, dark grey tinge, H2S odour

LR1 Proposed ODX TSF/RSF   ALA 27/07/2008 55.32 6.60 7.13 34900 36600 22685 26900 0.77 118 10.6 Clear

LR2 Proposed ODX TSF/RSF   ALA 30/07/2008 55.58 7.74 7.20 30300 22600 19695 18000 0.59 82 20.0 Clear, no odour

LT19 Proposed ODX TSF/RSF   ALA 28/07/2008 48.96 6.07 7.13 37500 39000 24375 28800 0.77 111 9.5 Slightly cloudy/clear

LT41 Proposed ODX TSF/RSF   ALA 28/07/2008 51.69 6.31 7.12 32300 34200 20995 24800 0.77 127 9.7 Clear

PT15 Proposed ODX TSF/RSF   THA 12/08/2008 50.20 6.62 7.10 89200 67900 57980 65000 0.73 ‐49 19.6 Clear with fine black particles

PT17 Proposed ODX TSF/RSF   THA 17/08/2008 93.01 7.38 7.90 3710 3470 2412 2800 0.75 ‐117 23.5 Clear with grey tinge, strong hydrocarbon odour

PT24a Proposed ODX TSF/RSF   ALA 28/07/2008 57.38 8.14 8.01 3570 6690 2321 2190 0.61 118 11.7 Clear, no odour

PT24b Proposed ODX TSF/RSF   THA 12/08/2008 57.52 7.81 7.20 N/A* 60200 ‐ 43000 ‐ ‐50 17.7 Clear with fine black particles

QR1 Proposed ODX TSF/RSF   Arcoona  13/08/2008 56.48 7.02 7.30 31600 27900 20540 24000 0.76 ‐108 22.8 Clear, no odour

QR2 Proposed ODX TSF/RSF   Arcoona   ‐  ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ NOT SAMPLED

RT16a Proposed ODX TSF/RSF   ALA 27/07/2008 59.33 6.91 7.08 30600 31200 19890 23300 0.76 ‐176 9.5 Clear

RT16b Proposed ODX TSF/RSF   THA 17/08/2008 70.23 6.84 7.20 71800 62000 46670 55000 0.77 ‐53 22.9 Pale orange, slightly turbid

RT17a Proposed ODX TSF/RSF   ALA 27/07/2008 52.84 10.80 11.10 32500 33800 21125 24100 0.74 ‐78 12.1 Clear, no odour

RT17b Proposed ODX TSF/RSF   THA 17/08/2008 70.24 7.28 7.70 85500 65300 55575 60000 0.70 ‐64 19.8 Clear, slight H2S

LR10 Regional hydrogeology ALA 20/08/2008 12.59 6.52 7.10 14480 37500 9412 37000 2.56 ‐23 23.7 Clear, slightly cloudy, no odour

LR4 Regional hydrogeology Arcoona   ‐  62.82 7.52  ‐  14600 ‐ 9490  ‐   ‐  ‐3 22.4 Partially DRY, enough to sample field parameters, clear, slightly cloudy ‐ pale orange

LR8 Regional hydrogeology ALA 30/07/2008 54.66 7.68 7.10 47900 33500 31135 30000 0.63 ‐16 18.4 Slightly cloudy ‐ clear

LR9 Regional hydrogeology ALA 31/07/2008 39.16 6.65 6.60 39200 30900 25480 29000 0.74 9 21.5 Clear, no odour

MAR_7 Regional hydrogeology ALA 8/09/2008 69.14 7.36 7.20 30200 28900 19630 23000 0.76 ‐72 24.3 Clear, moderate H2S odour_ 2

MAR3_20 Regional hydrogeology ALA 17/08/2008 69.81 6.18 6.70 250000 80800 162500 250000 1.00 16 25.4 Pale orange/brown, turbid

MAR4_20a Regional hydrogeology ALA 17/08/2008 69.72 6.75 7.00 39000 33200 25350 28000 0.72 ‐78 24.8 Turbid, pale grey, moderate H2S odour

MAR4_20b Regional hydrogeology ALA 17/08/2008 71.86 6.88 7.00 105400 81100 68510 80000 0.76 ‐75 26.5 Grey/black, turbid, slight H2S odour

PT03_4b Regional hydrogeology Arcoona  10/08/2008 50.00 9.66 9.30 64100 57600 41665 52000 0.81 ‐209 20.2 Clear with fine black particles

PT09 Regional hydrogeology THA 14/08/2008 47.16 6.69 7.00 47800 34400 31070 33000 0.69 ‐77 18.9 Clear with fine black particles, hydrocarbon odour

PT14 Regional hydrogeology THA 11/08/2008 63.02 7.91 7.10 35900 33600 23335 29000 0.81 ‐43 18.6 Clear with fine black particles

PT31 Regional hydrogeology THA 17/08/2008 66.05 6.40 7.20 N/A 20500 ‐ 15000 ‐ ‐66 23.1 Clear with grey tinge, strong hydrocarbon odour

PT40 Regional hydrogeology ALA 17/08/2008 67.82 5.76 7.00 236000 135000 153400 220000 0.93 48 22.9 Cloudy white/pale brown, no odour

PT42 Regional hydrogeology ALA 19/08/2008 57.86 6.67 7.10 31700 55400 20605 59000 1.86 40 21.0 Pale orange/brown, no odour

PT44 Regional hydrogeology ALA 19/08/2008 35.17 6.52 7.00 69800 44200 45370 51000 0.73 ‐73 21.4 Clear, H2S odour

PT45 Regional hydrogeology ALA 18/08/2008 36 57 6 77 7 10 33000 31300 21450 30000 0 91 ‐88 23 5 Cloudy grey H2S odourPT45 Regional hydrogeology ALA 18/08/2008 36.57 6.77 7.10 33000 31300 21450 30000 0.91 ‐88 23.5 Cloudy grey, H2S odour

PT48 Regional hydrogeology ALA 18/08/2008 52.76 6.51 7.00 38700 32700 25155 29000 0.75 ‐68 20.8 Clear, no odour

PT51 Regional hydrogeology ALA 18/08/2008 40.07 6.90 7.30 52200 44100 33930 40000 0.77 ‐45 24.2 Clear, no odour

PT60 Regional hydrogeology ALA 17/08/2008 75.83 6.90 6.90 33700 29300 21905 24000 0.71 ‐86 21.6 Clear, moderate H2S odour

PT62 Regional hydrogeology Cadnowie 9/09/2008 50.05 6.62 6.90 35400 31200 23010 25000 0.71 ‐64 19.3 Clear, no odour

PT63 Regional hydrogeology BRACHINA Fmt 9/09/2008 8.09 6.72 7.20 91900 77000 59735 77000 0.84 ‐7 24.0 Clear, no odour

PT64 Regional hydrogeology BRACHINA Fmt  ‐  N/A  ‐  ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ DRY ‐ Not Sampled

PT66 Regional hydrogeology ALA 19/08/2008 75.61 6.66 7.00 184900 20100 120185 260000 1.41 6 26.5 Pale brown, no odour

RT01 Regional hydrogeology THA 1/09/2008 10.47 6.97 6.90 179000 132000 116350 200000 1.12 263 24.3 Clear, no odour

RT02b Regional hydrogeology Arcoona  17/08/2008 62.00 6.45 6.90 249000 80800 161850 220000 0.88 74 24.4 Pale brown, frothy, drilling fluid odour

RT03 Regional hydrogeology ALA 19/08/2008 59.86 6.78 7.20 22800 20200 14820 20000 0.88 ‐88 21.7 Pale grey/clear, hydrocarbon odour

RT04 Regional hydrogeology ALA 2/09/2008 32 32 7 07 7 20 41600 35600 27040 31000 0 75 1 23 7 Cl i i d illi fl id dRT04a Regional hydrogeology ALA 2/09/2008 32.32 7.07 7.20 41600 35600 27040 31000 0.75 1 23.7 Clear, minoir drilling fluid odour

RT04b Regional hydrogeology Yarloo 3/09/2008 36.13 7.32 6.90 168800 124000 109720 170000 1.01 42 24.1 Yellowish discolouration. No odour

RT05a Regional hydrogeology ALA 20/08/2008 9.63 6.65 6.90 34000 55500 22100 53000 1.56 ‐94 22.4 Clear, no odour

RT05b Regional hydrogeology ALA 20/08/2008 21.58 7.35 8.10 N/A* 130000 ‐ 260000 ‐ 39 23.2 Clear no odour, very salty

RT05c Regional hydrogeology ABCQTZ+BRACHINA 1/09/2008 18.61 6.54 6.50 199000 140000 129350 240000 1.21 18 22.9 Clear, slightly cloudy, no odour

RT07a Regional hydrogeology AMBEROONA Fmt 21/08/2008 12.93 6.54 7.00 N/A* 56900 ‐ 55000 ‐ ‐8 16.3 Clear, no odour

RT07b Regional hydrogeology AMBEROONA Fmt 2/09/2008 16.00 7.23 6.90 154700 120000 100555 150000 0.97 ‐27 18.4 Dark grey, strong drilling fluid odour

RT09 Regional hydrogeology BRACHINA Fmt 3/09/2008 16.49 6.95 7.00 37200 30500 24180 26000 0.70 ‐68 22.8 Clear, H2S odour

RT41 Regional hydrogeology BRACHINA Fmt 10/09/2008 19.55 6.62 7.10 57600 52500 37440 41000 0.71 ‐114 24.5 Clear, strong H2S odour

RT42 Regional hydrogeology BRACHINA Fmt 10/09/2008 6.46 6.88 7.40 53300 48700 34645 37000 0.69 ‐87 26.1 Clear, strong H2S odour

Notes:

* EC probe malfunction, no EC recorded for monitoring well

ALA ‐ Andamooka Limestone Aquifer

Arcoona  ‐ Arcoona Quartzite Aquitard

THA ‐ Tent Hill Aquifer

Yarloo ‐ Yarloo Shale

J‐K ‐ Cadna‐owie/Algebuckina

Kmb ‐ Bulldog Shale

SWL ‐ Standing Water Level 
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Sample LP2 DUP 6 TRIPLICATE 3 QT2 DUP 8 TRIPLICATE 5 H3-1 H3-1 H1-1 H3-2 H1-1 H3-2 H4-2 H1-2

Date 4/09/2008 4/09/2008 4/09/2008 4/09/2008 9/09/2008 10/09/2008 17/06/2008 23/07/2008 17/06/2008 17/06/2008 23/07/2008 23/07/2008 23/07/2008 23/07/2008

Lab Report 08ENME0023714 08ENME0023714 ES0813041 08ENME0023714 08ENME0024196 ES0813178001 E038205 E038811 E038205 E038205 E038811 E038811 E038811 E038811

Laboratory Labmark Labmark ALS Labmark Labmark ALS Labmark Labmark Labmark Labmark Labmark Labmark Labmark Labmark

Duplication Intra-lab Inter-lab Intra-lab Inter-lab

Analyte Units
Labmark 

LOR
ALS LOR

SA EPA (2003) 
Environmental 

Protection Policy - 
Marine Waters 95% 
Species Protection

SA EPA (2003) 
Environmental 

Protection Policy - 
Potable Water

ANZECC (2000) 
Aquatic 

Ecosystems - 
Marine Waters 95% 
Species Protection

ANZECC (2000) 
Aquatic 

Ecosystems - 
Marine Waters 
90% Species 
Protection

pH Value and Total Dissolved Solids
pH  pH Unit 0.1 0.01 6.5-8.5 6.7 6.8 6.74 8.3 7 6.77 6.3 6.3 3.5 3.5 3.4 3.4 4 3.3
TDS mg/L 1 1 22000 23000 21000 38000 25000 23600 33700 31100 96900 73100 99300 78500 71600 96200
Electrical conductivity uS/cm 1 1 25200 25400 29400 39200 31200 33000 41700 39300 37800 33200 38400 34000 35300 37400
Alkalinity
Hydroxide as CaCO3 mg/L 5 1 -  - <1  - - <1 <5 <5 <5 <5 <5 <5 <5 <5

Existing TSF
Andamooka Lst Arcoona Qtz QT SANDS & top ZAL TAILS

Carbonate as CACO3 mg/L 5 1 <1 <1 <1 <1 <1 <1 <5 <5 <5 <5 <5 <5 <5 <5
Bicarbonate as CACO3 mg/L 5 1 920 940 949 140 340 258 1780 1920 <5 <5 <5 <5 <5 <5
Total Alkalinity as CACO3 mg/L 5 1 920 940 949 140 260 258 1780 1920 <5 <5 <5 <5 <5 <5
Dissolved Major Cations
Calcium mg/L 0.1 1 800 799 785 469 791 769 807 755 894 697 738 669 627 690
Iron mg/L 0.1 0.05 15.6 15.6 14.2 0.115 5.12 - - - - - - - - -
Magnesium mg/L 0.1 1 850 852 801 877 577 552 1010 948 1590 518 839 492 1660 597
Sodium mg/L 0.1 1 6510 6330 6610 14400 7620 7620 3720 9330 8370 3100 3810 3330 3700 3810
Potassium mg/L 0.1 1 61 62 63 86 110 98 780 26.6 200 800 655 730 527 752
Total Metals
Iron mg/L 0.1 0.01 5.69 7690 117 327 7420 7380 6550 8020 7460
Dissolved Metals
Aluminium mg/L 0.001 0.01 0.024 0.018 0.02 0.039 0.0034 <0.01 9.6 0.39 13000 8200 10000 6600 3900 8200
Antimony mg/L 0.001 0.001 0.5 0.003 <0.001 <0.001 <0.001 <0.001 <0.001 0.004 0.0034 <0.001 <0.001 0.0012 <0.001 0.0013 0.0013 <0.001
Arsenic mg/L 0.001 0.001 0.05 0.007 <0.001 <0.001 <0.001 <0.001 0.024 0.016 <0.001 <0.005 0.026 0.0082 0.05 0.0091 0.047 <0.005
Barium mg/L 0.001 0.001 0.7 0.018 0.019 0.016 0.029 0.048 0.043 0.02 0.019 0.07 0.045 0.062 0.033 0.023 0.038
Beryllium mg/L 0.001 0.001 <0.001 <0.001 0.002 <0.001 <0.001 <0.001 0.001 <0.005 0.25 0.34 0.56 0.47 0.31 0.54
Boron mg/L 0.001 0.05 0.3 12 12 6.47 6 7.1 3.92 23 33 1.9 3.3 1.4 6.1 1.8 2
Cadmium mg/L 0.0002 0.0001 0.002 0.002 <0.0002 <0.0002 0.0009 <0.0002 <0.0002 <0.0001 0.0004 <0.002 0.018 0.015 0.27 0.2 0.14 0.24
Chromium mg/L 0.001 0.001 0.0044^ 0.05^ 0.0068 0.0087 <0.001 0.0027 0.0016 <0.001 0.06 - 0.87 0.32 - - - -
Cobalt mg/L 0.001 0.001 0.001 0.014 0.067 0.066 0.054 <0.001 0.0047 0.004 1.6 1.8 48 27 75 43 56 69
Copper mg/L 0.001 0.001 0.01 2 0.084 0.093 0.088 0.0067 0.0053 0.006 1 0.84 450 5.8 500 9.7 4.3 280
Lead mg/L 0.001 0.001 0.005 0.01 <0.001 <0.001 0.005 <0.001 <0.001 <0.001 <0.001 0.013 0.086 0.031 0.99 0.029 0.2 0.029
Lithium mg/L 0.001 0.001 0.88 0.87 0.856 0.91 0.56 0.484 0.95 0.62 13 9.7 21 16 1.4 20
Manganese mg/L 0.001 0.001 0.5 2.8 2.7 2.2 1.6 0.86 0.818 8.9 16 160 94 200 140 240 160
Molybdenum mg/L 0.001 0.001 0.05 <0.001 <0.001 <0.001 0.0024 0.0019 0.006 0.0072 <0.005 0.0057 0.004 <0.005 <0.005 0.047 <0.005
Nickel mg/L 0.001 0.001 0.015 0.02 0.031 0.029 0.015 0.0059 0.02 0.01 0.3 0.32 6.1 3.5 9.7 5.7 7.7 8.6
Selenium mg/L 0.001 0.01 0.07 0.01 0.038 0.036 <0.010 0.07 0.044 0.01 0.065 0.12 5.6 3.5 6.7 5.5 3.5 6.3
Strontium mg/L 0.001 0.001 14 13 13.2 9.4 15 13 23 24 4 3.9 4.9 4.5 8.7 4.9
Thallium mg/L 0.001 0.001 0.02 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.005 0.0076 0.0039 0.0077 4.5 <0.005 <0.005
Thorium mg/L 0.001 0.001 - - <0.001 - - <0.001 - - - - - - - -
Tin mg/L 0.001 0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 0.0044 <0.005 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005
Titanium mg/L 0.001 0.01 0.0038 0.0029 <0.01 0.0068 0.0025 <0.01 0.0067 0.021 0.026 0.037 0.022 0.049 0.02 0.054
Uranium mg/L 0.001 0.001 0.02 0.074 0.077 0.103 <0.001 0.023 0.026 1.9 11 330 200 320 250 400 330
Vanadium mg/L 0.001 0.01 0.1 0.16 0.0014 0.0017 <0.01 <0.001 <0.001 <0.01 0.019 0.018 0.64 0.34 0.88 0.42 0.52 0.82
Zinc mg/L 0.001 0.005 0.05 0.079 0.076 0.046 0.019 0.024 0.018 0.15 0.38 28 19 50 32 31 0.047
Gold mg/L 0.01 0.001 - - 0.001 - - <0.001 <0.01 - <0.01 <0.01 - - - -
Silica
Silica mg/L 1 0.1 29.5 29.3 29.8 6.9 18.6 15.2 74 - 7.5 87 - - - -
Sulphate
Sulphate mg/L 2 1 500 4300 4100 4020 4500 2600 4420 12200 9900 32200 26100 49300 39100 39900 47300
Chloride
Chloride mg/L 1 1 5700 5500 9020 13000 10000 11600 12500 9040 3180 2690 4370 4050 4200 4340
Fluoride
Fluoride mg/L 0.1 0.1 1.5 1.5 1.5 2.2 <0.5 <0.5 1 10.9 10.4 11700 9480 13400 8990 5010 10400
Total Kjeldahl Nitrogen as N
TKN as N mg/L 1 0.1 5 9.4 11 4.4 2.9 <1 1.2 32.7 15.6 168 182 98.6 70.3 2.1 120
Ionic Balance
Total Anions meq/L 0.01 -268 -258 -357 -467 -345 -428 -640 -496 -1377 -1120 -1857 -1403 -1215 -1657
Total Cations meq/L 0.01 395 388 395 725 422 418 718 529 2017 1547 1804 1328 1217 1588
Ionic Balance % 0.01 19.3 20.1 5.1 21.6 9.9 -1.1 5.7 3.3 18.8 16.0 -1.5 -2.7 0.1 -2.1
Total Organic Carbon (TOC)
Total Organic Carbon mg/L 1 1 10 3.4 3.4 4 2.7 3.4 4 57 65 28 26 30 26 24 24
Nitrite as N
NO2-N mg/L 0.5 0.01 1 <0.5 <0.5 <0.01 <0.5 <0.5 <0.01  - 0.04  -  - 0.02 <0.01 0.04 0.01
Nitrate as N
NO3-N mg/L 0.5 0.01 10 <0.5 <0.5 <0.01 <0.5 <0.5 <0.01 10.4 10.2 0.02 0.02 0.01 <0.01 0.01 0.02
Total Nitrogen (as N)

Total Nitrogen (as N) mg/L 2 0.1 5 9 11 4.4 3 <2 1.3 43.1 25.8 168 182 98.6 70.3 2.2 121

Notes
LOR - Limit of reporting
- Not Analysed
* Raised LOR
^ Guideline is for Hexavalent Chromium (Cr VI)
^^ Guideline is for 90% Protection
Sample in excess of the adopted guideline - (SA EPA 2003) - Marine Waters 95% Level Species ProtectionSample in excess of the adopted guideline - (SA EPA 2003) - Marine Waters 95% Level Species Protection
Sample in excess of the adopted guideline - (SA EPA 2003) - Potable Water
Sample in excess of the adopted guideline - (ANZECC 2000) - Marine Waters 95% Level Species Protection
Sample in excess of the adopted guideline - (ANZECC 2000) - Marine Waters 90% Level Species Protection
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Sample
Date 
Lab Report
Laboratory
Duplication

Analyte Units
Labmark 

LOR
ALS LOR

SA EPA (2003) 
Environmental 

Protection Policy - 
Marine Waters 95% 
Species Protection

SA EPA (2003) 
Environmental 

Protection Policy - 
Potable Water

ANZECC (2000) 
Aquatic 

Ecosystems - 
Marine Waters 95% 
Species Protection

ANZECC (2000) 
Aquatic 

Ecosystems - 
Marine Waters 
90% Species 
Protection

pH Value and Total Dissolved Solids
pH  pH Unit 0.1 0.01 6.5-8.5
TDS mg/L 1 1
Electrical conductivity uS/cm 1 1
Alkalinity
Hydroxide as CaCO3 mg/L 5 1

Arcoona Qtz ABCQTZ+BRACHINA

LT19 LT41 LR1 LR 2 RT16a RT17a PT24a PT24A QR1 PT15 PT17 RT16B RT17B PT24b RT05C RTO7A RT07B LR 8 DUP1 LR 9 LR10 DUP 5

27/07/2008 27/07/2008 27/07/2008 30/07/2008 27/07/2008 27/07/2008 17/06/2008 28/07/2008 13/08/2008 12/08/2008 17/08/2008 17/08/2008 17/08/2008 12/08/2008 1/09/2008 21/08/2008 2/09/2008 30/07/2008 30/07/2008 31/07/2008 20/08/2008 20/08/2008

EM0806112 EM0806112 EM0806112 08ENME0020073 EM0806112 EM0806112 E038205 ES0810866001 08ENME0021450 08ENME0021450 08ENME0021863 08ENME0021863 08ENME0021863 08ENME0021268 08ENME0023416 08ENME0022255 08ENME0023416 08ENME0020073 08ENME0020073 08ENME0020073 08ENME0022255 08ENME0022255

ALS ALS ALS Labmark ALS ALS Labmark ALS Labmark Labmark Labmark Labmark Labmark Labmark Labmark Labmark Labmark Labmark Labmark Labmark Labmark Labmark

Intra lab Intra-lab

7.13 7.12 7.13 7.2 7.08 11.1 8.2 8.01 7.3 7.1 7.9 7.2 7.7 7.2 6.5 7 6.9 7.1 7.1 6.6 7.1 7.1
28800 24800 26900 18000 23300 24100 3580 2190 24000 65000 2800 55000 60000 43000 240000 55000 150000 30000 31000 29000 37000 37000
39000 34200 36600 22600 31200 33800 6690 3500 27900 67900 3470 62000 65300 60200 140000 56900 120000 33500 33900 30900 37500 37200

<1 <1 <1 - <1 <1 <5 <1  -  - - - -  - - -  - - - - - -

Proposed ODX TSF/RSF
Andamooka Lst Corraberra Sst AMBEROONA Fmt

Carbonate as CACO3 mg/L 5 1
Bicarbonate as CACO3 mg/L 5 1
Total Alkalinity as CACO3 mg/L 5 1
Dissolved Major Cations
Calcium mg/L 0.1 1
Iron mg/L 0.1 0.05
Magnesium mg/L 0.1 1
Sodium mg/L 0.1 1
Potassium mg/L 0.1 1
Total Metals
Iron mg/L 0.1 0.01
Dissolved Metals
Aluminium mg/L 0.001 0.01
Antimony mg/L 0.001 0.001 0.5 0.003
Arsenic mg/L 0.001 0.001 0.05 0.007
Barium mg/L 0.001 0.001 0.7
Beryllium mg/L 0.001 0.001
Boron mg/L 0.001 0.05 0.3
Cadmium mg/L 0.0002 0.0001 0.002 0.002
Chromium mg/L 0.001 0.001 0.0044^ 0.05^
Cobalt mg/L 0.001 0.001 0.001 0.014
Copper mg/L 0.001 0.001 0.01 2
Lead mg/L 0.001 0.001 0.005 0.01
Lithium mg/L 0.001 0.001
Manganese mg/L 0.001 0.001 0.5
Molybdenum mg/L 0.001 0.001 0.05
Nickel mg/L 0.001 0.001 0.015 0.02
Selenium mg/L 0.001 0.01 0.07 0.01
Strontium mg/L 0.001 0.001
Thallium mg/L 0.001 0.001 0.02
Thorium mg/L 0.001 0.001
Tin mg/L 0.001 0.001
Titanium mg/L 0.001 0.01
Uranium mg/L 0.001 0.001 0.02

<1 <1 <1 <1 <1 31 <5 <1 <1 <1 <1 <1 <1 <1 0 0 0 <1 <1 <1 0 0
348 359 263 161 314 4 878 915 200 260 720 253 219.9 320 75 150 91 163 166 339 260 250
348 359 263 161 314 35 878 915 200 260 719.97 252.99 219.95 320 75 150 91 163 166 339 260 250

1130 811 935 890 777 1360 62.9 25 555 1520 34.5 1070 1180 978 911 1650 2040 1030 1120 1240 1080 1130
0.114 - - 13.2 15 0.307 7.1 <0.1 5.73 0.555 3.71 3.19 1.28 1.31 5.8 3.23 3.41

991 800 1050 606 725 93 65.8 15 760 2610 22.1 1600 1580 1820 6200 1180 2040 900 982 1490 938 992
9210 7380 8670 7120 6580 9360 1390 848 6950 30200 875 18400 20200 22300 117000 17800 57900 10200 11100 9840 11100 11600
105 68 83 74 56 217 73 20 290 320 6.1 150 150 160 890 120 630 140 150 120 100 100

1.76 0.52 0.34 - 0.4 1.42 1.21 0.11  -  - - - -  - - - - - - -

0.02 0.02 0.06 0.0076 0.02 0.16 7.8  - <0.005 <0.005 0.041 0.031 0.013 <0.005 0.017 <0.001 0.022 0.0072 0.0079 0.0095 0.0028 <0.001
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0018 <0.001 <0.001 <0.001 0.0016 0.0023 0.0014 0.0014 <0.001 <0.001 0.0012 <0.001 <0.001
<0.001 <0.001 <0.001 <0.005 <0.001 <0.001 0.0016 0.001 <0.005 <0.005 0.0078 <0.005 <0.005 <0.005 <0.09 <0.001 <0.07 <0.005 <0.005 <0.005 <0.001 <0.001
0.027 0.012 0.016 0.013 0.011 0.15 0.24 0.228 0.025 0.047 0.37 0.087 0.22 0.083 0.076 0.045 0.1 0.027 0.029 0.018 0.034 0.035
0.001 <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 <0.001 <0.001
10.8 10.4 8.47 7.1 8.74 0.57 1.5 1.1 9.3 11 1.7 8.4 6.9 7.9 2.8 7.1 3.1 7 6.7 7.6 6.7 6.9

0.0001 <0.0001 0.0003 <0.002 <0.0001 <0.0001 <0.0002 <0.0001 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.0002 <0.0002 <0.0002 <0.002 <0.002 <0.002 <0.0002 <0.0002
<0.001 <0.001 <0.001 <0.005 <0.001 <0.001 0.0086 <0.005 0.0056 0.0058 0.02 <0.005 <0.005 <0.005 0.0028 <0.001 0.002 <0.005 <0.005 <0.005 <0.001 <0.001

0.004 0.001 0.003 <0.005 <0.001 0.001 0.03 <0.001 <0.005 <0.005 <0.005 0.0097 0.0068 <0.005 0.028 0.0016 0.0027 0.0051 0.0052 <0.005 0.0055 0.005
0.363 0.019 0.068 0.026 0.008 0.008 0.058 0.006 0.0091 0.026 <0.005 0.016 0.015 0.017 0.092 0.021 0.046 0.031 0.032 0.0076 0.01 0.011
0.006 0.006 0.029 <0.005 0.012 0.006 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.028 0.0011 <0.001 <0.005 <0.005 <0.005 <0.001 <0.001
0.493 0.443 0.32 0.17 0.272 0.9 0.17 0.146 0.27 0.6 0.17 0.59 0.66 0.52 1.6 0.4 4.9 0.23 0.24 0.3 0.37 0.34
0.91 0.288 0.542 0.3 0.38 <0.001 0.11 0.002 0.91 0.95 0.13 2.1 1 0.65 2.2 3.7 5.3 0.89 0.91 2.2 0.55 0.53
0.002 0.001 0.004 <0.005 0.001 0.021 <0.001 0.001 <0.005 <0.005 <0.005 0.0068 0.0054 <0.005 0.012 <0.001 0.0075 <0.005 <0.005 <0.005 <0.001 <0.001

0.38 0.007 0.109 0.01 0.004 <0.001 <0.001 0.026 0.0058 0.012 <0.005 0.029 0.018 0.012 0.048 0.018 0.027 0.017 0.017 0.011 0.012 0.014
<0.010 <0.010 <0.010 0.028 <0.010 <0.010 <0.001 <0.010 0.038 0.094 0.0093 0.12 0.13 0.091 0.11 0.039 0.083 0.046 0.046 0.051 0.052 0.053
17.9 15.4 19.6 12 16.7 17.3 1.3 0.001 14 26 0.81 18 17 15 17 34 44 15 16 16 20 19

<0.001 <0.001 <0.001 <0.005 0.001 <0.001 <0.001 0.668 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.01 <0.001 <0.001 <0.005 <0.005 <0.005 <0.001 <0.001
<0.001 <0.001 <0.001 <0.005 <0.001 <0.001 - <0.001 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - - - <0.005 <0.005 <0.005 - -
<0.001 <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0021 <0.001 0.0012 <0.005 <0.005 <0.005 <0.001 <0.001
1.19 <0.01 1.2 0.0067 <0.01 1.19 0.0038 <0.001 0.03 0.044 0.0058 0.031 0.024 0.044 0.078 0.02 0.048 0.019 0.019 0.018 0.024 0.025
0.025 0.042 0.064 0.026 0.026 <0.001 0.21 <0.01 <0.005 <0.005 <0.005 0.017 0.029 <0.005 0.016 <0.001 0.005 0.02 0.021 0.032 0.057 0.058

Vanadium mg/L 0.001 0.01 0.1 0.16
Zinc mg/L 0.001 0.005 0.05
Gold mg/L 0.01 0.001
Silica
Silica mg/L 1 0.1
Sulphate
Sulphate mg/L 2 1 500
Chloride
Chloride mg/L 1 1
Fluoride
Fluoride mg/L 0.1 0.1 1.5
Total Kjeldahl Nitrogen as N
TKN as N mg/L 1 0.1 5
Ionic Balance
Total Anions meq/L 0.01
Total Cations meq/L 0.01
Ionic Balance % 0.01
Total Organic Carbon (TOC)
Total Organic Carbon mg/L 1 1 10
Nitrite as N
NO2-N mg/L 0.5 0.01 1
Nitrate as N
NO3-N mg/L 0.5 0.01 10
Total Nitrogen (as N)

Total Nitrogen (as N) mg/L 2 0.1 5

Notes
LOR - Limit of reporting
- Not Analysed
* Raised LOR
^ Guideline is for Hexavalent Chromium (Cr VI)
^^ Guideline is for 90% Protection
Sample in excess of the adopted guideline - (SA EPA 2003) - Marine Waters 95% Level Species Protection

<0.01 <0.01 <0.01 <0.005 <0.01 0.02 0.0042 <0.001 <0.005 <0.005 0.012 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 <0.001 <0.001

0.231 0.069 0.104 0.036 0.033 0.067 0.057 <0.01 0.046 0.051 0.15 0.12 0.075 0.065 0.76 0.13 0.094 0.035 0.042 0.046 0.096 0.11
<0.001 <0.001 <0.001 0.02 <0.001 <0.001 <0.01 <0.001 - - - - - <0.001 - - - 0.0036 0.0026 0.0066 - -

14.6 17.8 15 14 17.7 9.41 30.4 33.5 10.5 13.5 34 15.3 13.3 20 6.4 13.3 6.5 16.5 16.4 16 15 14.9

5680 4430 4440 2300 4160 3140 441 82 3500 6100 96 5000 5100 5100 10000 3600 5300 3800 3700 4700 3000 2900

10600 11000 10700 8200 8720 10300 2210 778 9900 28000 680 18000 22000 23000 130000 21000 78000 15000 14000 12000 13000 12000

1.6 1.6 1.4 3.2 1.7 0.2 4 3.6 <0.5 5.6 3.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 3.8 1.7 1.8 <0.5 <0.5

- - - <1 - - 0.1 <0.1 <1 1.9 3 2.5 1.6 <1 <1 <1 6.5 <1 <1 <1 <1 <1

-421 -407 -403 -285 -341 -360 -87 -39 -359 -931 -33 -623 -738 -769 -3924 -677 -2340 -510 -480 -446 -438 -407
542 430 513 406 387 488 71 40 401 1615 42 991 1073 1174 5672 958 2806 574 624 617 617 646
12.6 2.8 12.1 17.6 6.3 15.2 -10.1 1.0 5.5 26.8 11.4 22.8 18.5 20.9 18.2 17.1 9.0 5.8 13.1 16.1 17.0 22.7

3 4 <1 <1 2 12 <1 4 <1 <1 4.5 <1 3.3 1.1 8.9 <1 6.1 <1 <1 2.8 <1 <1

<0.010 <0.010 <0.010 <0.5 <0.010 0.298  - <0.010 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

0.017 0.013 <0.010 <0.5 0.029 0.215 0.94 0.011 0.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 18 <0.5 <0.5 2.5 2

<0.1 0.013 <0.1 <2 <0.1 1.3 1.1 <0.1 <2 <2 3 2 <2 <2 <2 <2 6 18 <2 <2 3 2

Sample in excess of the adopted guideline - (SA EPA 2003) - Marine Waters 95% Level Species Protection
Sample in excess of the adopted guideline - (SA EPA 2003) - Potable Water
Sample in excess of the adopted guideline - (ANZECC 2000) - Marine Waters 95% Level Species Protection
Sample in excess of the adopted guideline - (ANZECC 2000) - Marine Waters 90% Level Species Protection
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Sample
Date 
Lab Report
Laboratory
Duplication

Analyte Units
Labmark 

LOR
ALS LOR

SA EPA (2003) 
Environmental 

Protection Policy - 
Marine Waters 95% 
Species Protection

SA EPA (2003) 
Environmental 

Protection Policy - 
Potable Water

ANZECC (2000) 
Aquatic 

Ecosystems - 
Marine Waters 95% 
Species Protection

ANZECC (2000) 
Aquatic 

Ecosystems - 
Marine Waters 
90% Species 
Protection

pH Value and Total Dissolved Solids
pH  pH Unit 0.1 0.01 6.5-8.5
TDS mg/L 1 1
Electrical conductivity uS/cm 1 1
Alkalinity
Hydroxide as CaCO3 mg/L 5 1

DUP 5 RT04A RTO5A RTO5B MAR3_20 RT03 DUP4 PT66 MAR4_20A MAR4_20B PT40 PT42 PT44 PT45 PT48 PT51 PT60 DUP2 DUP2 MAR 7 DUP 7 TRIPLICATE 4
20/08/2008 2/09/2008 20/08/2008 20/08/2008 17/08/2008 19/08/2008 19/08/2008 19/08/2008 17/08/2008 17/08/2008 17/08/2008 19/08/2008 19/08/2008 18/08/2008 18/08/2008 18/08/2008 17/08/2008 17/08/2008 17/08/2008 8/09/2008 8/09/2008 10/09/2008
ES0812254 08ENME0023416 08ENME0022255 08ENME0022255 08ENME0021863 08ENME0022217 08ENME0022217 08ENME0022217 08ENME0021863 08ENME0021863 08ENME0021863 08ENME0022217 08ENME0022217 08ENME0021986 08ENME0021986 08ENME0021986 08ENME0021863 08ENME0021863 ES0811987 08ENME0024196 08ENME0024196 ES0813178001

ALS Labmark Labmark Labmark Labmark Labmark Labmark Labmark Labmark Labmark Labmark Labmark Labmark Labmark Labmark Labmark Labmark Labmark ALS Labmark Labmark ALS
Inter-lab Intra-lab Intra-lab Inter-lab Intra-lab Inter-lab

6.56 7.2 6.9 8.1 6.7 7.2 7.3 7 7 7 7 7.1 7 7.1 7 7.3 6.9 6.9 6.64 7.2 7.2 6.91
37500 31000 53000 260000 250000 20000 19000 260000 28000 80000 220000 59000 51000 30000 29000 40000 24000 24000 25100 23000 23000 22700
43400 35600 55500 130000 80800 20200 20300 20100 33200 81100 135000 55400 44200 31300 32700 44100 29300 29500 30200 28900 29000 30900

<1 - - - - - - - - - - - -  -  -  - - - <1 - - <1

Andamooka Lst

Regional Hydrogeology

Carbonate as CACO3 mg/L 5 1
Bicarbonate as CACO3 mg/L 5 1
Total Alkalinity as CACO3 mg/L 5 1
Dissolved Major Cations
Calcium mg/L 0.1 1
Iron mg/L 0.1 0.05
Magnesium mg/L 0.1 1
Sodium mg/L 0.1 1
Potassium mg/L 0.1 1
Total Metals
Iron mg/L 0.1 0.01
Dissolved Metals
Aluminium mg/L 0.001 0.01
Antimony mg/L 0.001 0.001 0.5 0.003
Arsenic mg/L 0.001 0.001 0.05 0.007
Barium mg/L 0.001 0.001 0.7
Beryllium mg/L 0.001 0.001
Boron mg/L 0.001 0.05 0.3
Cadmium mg/L 0.0002 0.0001 0.002 0.002
Chromium mg/L 0.001 0.001 0.0044^ 0.05^
Cobalt mg/L 0.001 0.001 0.001 0.014
Copper mg/L 0.001 0.001 0.01 2
Lead mg/L 0.001 0.001 0.005 0.01
Lithium mg/L 0.001 0.001
Manganese mg/L 0.001 0.001 0.5
Molybdenum mg/L 0.001 0.001 0.05
Nickel mg/L 0.001 0.001 0.015 0.02
Selenium mg/L 0.001 0.01 0.07 0.01
Strontium mg/L 0.001 0.001
Thallium mg/L 0.001 0.001 0.02
Thorium mg/L 0.001 0.001
Tin mg/L 0.001 0.001
Titanium mg/L 0.001 0.01
Uranium mg/L 0.001 0.001 0.02

<1 0 0 0 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
248 270 240 1260 131.6 200 200 96 287.7 270.6 119.7 180 230 300 250 210 259.4 280.1 337 100 342 320
248 270 240 1260 131.61 200 200 96 287.72 270.65 119.69 180 230 300 250 210 259.39 280.08 337 100 340 320

1080 982 915 803 880 604 603 741 1010 1280 1060 1070 818 1160 832 831 880 900 877 1110 1120 1110
- 2.45 28.6 0.175 0.565 3.12 2.74 0.239 17.2 7.23 0.22 <0.1 8.25 5.47 17.9 2.25 63.4 50.8 - 0.621 0.589 - 

922 772 1270 4890 5200 343 342 5200 895 1880 4120 1230 1100 951 820 674 600 595 585 742 736 721
10900 9490 17700 88900 85000 6070 6030 87700 8650 28400 78000 20900 18200 8900 10200 15900 7600 7600 7630 6230 6260 6640

71 160 170 800 610 64 78 800 73 230 460 220 200 150 250 210 96 82 95 77 78 67

5.72 - - - - - - - - - - - - - - - - 51.4 27.5

<0.10 0.12 <0.001 <0.001 <5 <0.001 <0.001 <0.001 0.02 0.022 <5 <0.001 0.027 0.033 0.033 0.023 0.019 0.036 0.02 0.018 0.016 <0.01
<0.010 <0.001 0.0011 0.0029 0.0037 <0.001 <0.001 0.006 <0.001 <0.001 0.0091 0.0015 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.006
<0.010 <0.02 <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 <0.005 0.013 0.017 0.018 0.009
0.022 0.029 0.047 0.2 0.26 0.019 0.019 0.55 0.05 0.11 0.82 0.059 0.045 0.062 0.036 0.02 0.044 0.04 0.036 0.078 0.077 0.072

<0.010 <0.001 <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <0.001
5.66 7.3 6 <0.001 2.4 6.9 7 <0.001 6.1 5.4 2.5 4.8 5.9 8.1 6.1 12 6 6.6 5.02 6.3 6.2 3.64

<0.0010 <0.0002 <0.0002 <0.0002 <0.002 <0.0002 <0.0002 0.0005 <0.002 <0.002 <0.002 <0.0002 <0.0002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.0001 <0.0002 <0.0002 <0.0001
<0.010 0.0054 <0.001 <0.001 <0.005 0.003 0.0032 <0.001 <0.005 <0.005 <0.005 0.0023 0.0029 0.0072 0.0061 <0.005 0.0063 0.0072 <0.001 0.0042 0.002 <0.001

<0.010 <0.001 0.0011 <0.001 0.017 <0.001 <0.001 0.0022 <0.005 <0.005 0.013 0.003 0.0036 <0.005 <0.005 <0.005 <0.005 <0.005 0.002 0.011 0.0093 0.008
<0.020 0.0046 0.011 <0.001 <0.005 0.0044 0.0047 0.0032 0.0059 0.01 <0.005 0.018 0.013 0.011 0.0096 0.011 0.008 0.0072 0.004 0.0064 0.0061 0.005
<0.010 <0.001 <0.001 0.02 0.89 <0.001 <0.001 1.5 <0.005 <0.005 0.63 0.0023 <0.001 <0.005 <0.005 <0.005 <0.005 <0.005 0.002 <0.001 <0.001 <0.001
0.325 0.61 0.42 0.0066 0.012 0.62 0.63 0.018 0.42 2.1 0.016 0.45 0.37 0.35 0.34 0.17 0.66 0.69 0.484 0.37 0.36 0.306
0.59 0.41 0.23 0.029 0.099 0.53 0.52 0.08 0.83 0.51 0.077 0.066 0.27 0.9 0.29 0.11 1.4 1.4 1.13 0.5 0.46 0.433

<0.010 0.0034 <0.001 0.0015 0.006 0.0056 0.005 0.017 0.012 0.015 0.0081 0.011 0.1 <0.005 <0.005 0.027 <0.005 <0.005 0.004 0.085 0.085 0.118
<0.010 0.011 0.0087 <0.001 <0.005 0.011 0.012 0.0067 0.013 0.012 0.021 0.043 0.026 0.018 0.013 0.0098 0.013 0.013 <0.005 0.03 0.027 0.012
<0.100 0.036 0.053 0.03 0.041 0.019 0.022 0.065 0.046 0.087 0.056 0.057 0.054 0.069 0.063 0.044 0.048 0.046 <0.010 0.042 0.041 <0.010
16.8 15 15 16 15 6.5 6.3 16 14 20 16 17 14 17 12 8.6 11 11 11.2 17 17 14.5

<0.010 <0.001 <0.001 0.0038 0.074 <0.001 <0.001 0.022 <0.005 <0.005 0.0058 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 0.001
<0.010 - - - <0.005 - - - <0.005 <0.005 <0.005 - - <0.005 <0.005 <0.005 <0.005 <0.005 <0.001 - - <0.001
<0.010 <0.001 <0.001 0.0019 <0.005 <0.001 <0.001 <0.001 <0.005 <0.005 <0.005 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 <0.001
<0.10 0.018 0.02 0.0043 <0.005 0.01 0.017 0.0062 0.011 0.019 <0.005 0.029 0.029 0.0082 0.0098 0.0075 0.013 0.0093 <0.01 0.0023 0.0031 <0.01
0.045 0.0014 0.008 0.0058 0.032 0.003 0.003 0.0087 0.067 0.0056 0.026 0.035 0.017 <0.005 <0.005 0.006 <0.005 <0.005 0.002 0.019 0.019 0.022

Vanadium mg/L 0.001 0.01 0.1 0.16
Zinc mg/L 0.001 0.005 0.05
Gold mg/L 0.01 0.001
Silica
Silica mg/L 1 0.1
Sulphate
Sulphate mg/L 2 1 500
Chloride
Chloride mg/L 1 1
Fluoride
Fluoride mg/L 0.1 0.1 1.5
Total Kjeldahl Nitrogen as N
TKN as N mg/L 1 0.1 5
Ionic Balance
Total Anions meq/L 0.01
Total Cations meq/L 0.01
Ionic Balance % 0.01
Total Organic Carbon (TOC)
Total Organic Carbon mg/L 1 1 10
Nitrite as N
NO2-N mg/L 0.5 0.01 1
Nitrate as N
NO3-N mg/L 0.5 0.01 10
Total Nitrogen (as N)

Total Nitrogen (as N) mg/L 2 0.1 5

Notes
LOR - Limit of reporting
- Not Analysed
* Raised LOR
^ Guideline is for Hexavalent Chromium (Cr VI)
^^ Guideline is for 90% Protection
Sample in excess of the adopted guideline - (SA EPA 2003) - Marine Waters 95% Level Species Protection

<0.10 <0.001 <0.001 <0.001 <0.005 0.0016 0.0019 <0.001 <0.005 <0.005 <0.005 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 0.003 0.002 <0.01

0.078 0.04 0.027 0.019 0.075 <0.001 <0.001 0.17 0.032 0.059 0.061 0.088 0.04 0.24 0.045 0.039 0.11 0.096 0.047 0.019 0.022 0.01
<0.010 - - - - - - - - - - - -  -  -  - - - <0.001 - - 0.001

14.2 11.4 13.6 34.7 38 12.7 13 30 16.9 22 34.5 7.96 13.9 14.8 13.8 14.1 15.2 15.5 9.8 18 18.3 16.1

5190 3100 3600 10000 9100 3800 3500 9600 3400 5100 9200 3500 2900 3500 3200 8300 3000 3000 3860 2700 2500 4460

15500 12000 22000 130000 87000 4900 4900 150000 13000 34000 120000 21000 18000 11000 15000 16000 11000 11000 11000 9000 9200 10900

1.4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1.4 1 1 1.5

<0.1 <1 <1 2.4 4.4 <1 <1 4 <1 3.2 3 <1 <1 <1 <1 <1 <1 <1 2 24 22 34.7

-555 -412 -708 -3943 -2677 -222 -216 -4487 -447 -1082 -3622 -676 -578 -392 -499 -634 -381 -381 -400 -315 -321 -410
607 530 926 4333 4189 324 323 4304 503 1461 3799 1070 929 528 560 794 427 427 427 390 392 406
4.4 12.6 13.3 4.7 22.0 18.6 19.8 -2.1 5.9 14.9 2.4 22.6 23.3 14.8 5.7 11.3 5.7 5.7 3.2 10.7 10.0 -0.4

<1 1 <1 <1 7.3 <1 <1 11 <1 25 4.3 <1 1.1 2.2 <1 <1 2.9 <1 8 6.7 5.8 9

<0.01 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.01 <0.5 <0.5 <0.01

2.94 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 2.6 3.9 2.7 2.4 2.4 0.02 <0.5 <0.5 0.03

2.9 <2 <2 2 4 <2 <2 4 <2 3 3 <2 <2 3 4 3 2 2 2 24 22 34.7

Sample in excess of the adopted guideline - (SA EPA 2003) - Marine Waters 95% Level Species Protection
Sample in excess of the adopted guideline - (SA EPA 2003) - Potable Water
Sample in excess of the adopted guideline - (ANZECC 2000) - Marine Waters 95% Level Species Protection
Sample in excess of the adopted guideline - (ANZECC 2000) - Marine Waters 90% Level Species Protection
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Sample
Date 
Lab Report
Laboratory
Duplication

Analyte Units
Labmark 

LOR
ALS LOR

SA EPA (2003) 
Environmental 

Protection Policy - 
Marine Waters 95% 
Species Protection

SA EPA (2003) 
Environmental 

Protection Policy - 
Potable Water

ANZECC (2000) 
Aquatic 

Ecosystems - 
Marine Waters 95% 
Species Protection

ANZECC (2000) 
Aquatic 

Ecosystems - 
Marine Waters 
90% Species 
Protection

pH Value and Total Dissolved Solids
pH  pH Unit 0.1 0.01 6.5-8.5
TDS mg/L 1 1
Electrical conductivity uS/cm 1 1
Alkalinity
Hydroxide as CaCO3 mg/L 5 1

Cadna-owie/Algebuckina Yarloo Sh.
PT03_4b RT02B RT09 PT63 RT41 DUP 9 TRIPLICATE 6 RT42 PT62 PT09 PT14 PT31 DUP3 RT01 RT04b LT02

11/08/2008 17/08/2008 3/09/2008 9/09/2008 10/09/2008 10/09/2008 10/09/2008 10/09/2008 9/09/2008 14/08/2008 11/08/2008 17/08/2008 17/08/2008 1/09/2008 3/09/2008 20/06/2008
08ENME0021268 08ENME0021863 08ENME0023714 08ENME0024196 08ENME0024479 08ENME0024479 ES0813421001 08ENME0024479 08ENME0024196 08ENME0021703 08ENME0021268 08ENME0021863 08ENME0021863 08ENME0023416 08ENME0023714 E0388250

Labmark Labmark Labmark Labmark Labmark Labmark ALS Labmark Labmark Labmark Labmark Labmark Labmark Labmark Labmark Labmark
Intra-lab Inter-lab Intra-lab

9.3 6.9 7 7.2 7.1 7.1 6.19 7.4 6.9 7 7.1 7.2 7.1 6.9 6.9 6.2
52000 220000 26000 77000 41000 41000 41000 37000 25000 33000 29000 15000 4000 200000 170000 27500
57600 80800 30500 77000 52500 52600 54000 48700 31200 34400 33600 20500 6520 132000 124000 38700

 - -  - -  -  - <1 -  -  - - -  -  - <5

Arcoona Qtz Corraberra SstBRACHINA Fmt

Carbonate as CACO3 mg/L 5 1
Bicarbonate as CACO3 mg/L 5 1
Total Alkalinity as CACO3 mg/L 5 1
Dissolved Major Cations
Calcium mg/L 0.1 1
Iron mg/L 0.1 0.05
Magnesium mg/L 0.1 1
Sodium mg/L 0.1 1
Potassium mg/L 0.1 1
Total Metals
Iron mg/L 0.1 0.01
Dissolved Metals
Aluminium mg/L 0.001 0.01
Antimony mg/L 0.001 0.001 0.5 0.003
Arsenic mg/L 0.001 0.001 0.05 0.007
Barium mg/L 0.001 0.001 0.7
Beryllium mg/L 0.001 0.001
Boron mg/L 0.001 0.05 0.3
Cadmium mg/L 0.0002 0.0001 0.002 0.002
Chromium mg/L 0.001 0.001 0.0044^ 0.05^
Cobalt mg/L 0.001 0.001 0.001 0.014
Copper mg/L 0.001 0.001 0.01 2
Lead mg/L 0.001 0.001 0.005 0.01
Lithium mg/L 0.001 0.001
Manganese mg/L 0.001 0.001 0.5
Molybdenum mg/L 0.001 0.001 0.05
Nickel mg/L 0.001 0.001 0.015 0.02
Selenium mg/L 0.001 0.01 0.07 0.01
Strontium mg/L 0.001 0.001
Thallium mg/L 0.001 0.001 0.02
Thorium mg/L 0.001 0.001
Tin mg/L 0.001 0.001
Titanium mg/L 0.001 0.01
Uranium mg/L 0.001 0.001 0.02

76 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 0 <1 <5
5.4 137.5 380 230 150 150 185 120 17 380 300 203 183.2 130 100 698
81 137.45 380 230 150 150 185 120 17 380 300 202.98 183.196 130 100 698

1660 900 829 1000 1250 1260 1150 1150 788 669 802 210 98.2 796 2690 1080
<0.1 0.107 9.39 0.759 6.65 6.95 1.31 4.65 7.32 3.8 7.94 8.7 0.282 0.276 -
1220 4430 719 1940 653 657 851 692 584 926 932 198 83.1 4160 1540 985

23200 74000 10100 24500 12900 13400 14000 12500 7720 10500 9950 2740 1190 71400 83000 7580
180 660 85 230 210 220 201 91 110 300 110 6.6 <1 1000 790 220

 - - 7.35 -  - - - <0.1

<0.005 <5 0.02 0.0076 0.0036 <0.001 <0.10 <0.001 0.0043 0.0079 0.0053 0.015 0.013 0.018 0.018 0.033
0.0025 0.004 <0.001 <0.001 <0.001 <0.001 <0.010 <0.001 <0.001 <0.001 0.0011 <0.001 <0.001 0.0033 <0.001 <0.001
<0.005 <0.005 <0.001 <0.05 <0.1 <0.1 0.053 <0.05 0.023 <0.005 <0.005 <0.005 <0.005 <0.08 <0.1 <0.001
0.11 0.41 0.032 0.07 0.12 0.12 0.086 0.036 0.048 0.086 0.088 0.13 0.096 0.11 0.15 0.097

<0.005 <0.005 <0.001 <0.001 <0.001 <0.001 <0.010 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001
4.6 2.9 7.8 11 9 9 7.42 7.9 7.2 12 8.2 2.4 2 5.7 5.6 14

<0.002 0.0059 <0.0002 <0.0002 <0.0002 <0.0002 <0.0010 <0.0002 <0.0002 <0.002 <0.002 <0.002 <0.002 <0.0002 <0.0002 <0.0002
<0.005 <0.005 0.0026 0.0038 0.0033 0.0032 <0.010 0.0023 0.0018 0.0075 <0.005 0.0055 0.0055 0.0046 0.0075 0.0034

<0.005 <0.005 <0.001 0.0051 <0.001 <0.001 <0.010 0.0054 0.0045 <0.005 <0.005 0.0069 0.0059 0.073 0.0038 0.0055
0.017 0.0051 0.0066 0.014 0.008 0.0075 <0.010 0.0059 0.0051 0.013 0.007 <0.005 <0.005 0.14 0.032 0.36

<0.005 0.075 <0.001 <0.001 <0.001 <0.001 <0.010 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 0.019 0.0018 <0.001
0.43 0.02 0.88 3.4 3.6 3.6 3.4 0.37 0.57 0.26 0.22 0.08 0.051 3.1 11 0.5
0.081 0.16 0.51 3.6 0.49 0.5 0.504 0.92 0.86 1.7 0.69 0.4 0.29 6.2 2.8 1.7

<0.005 0.029 <0.001 <0.001 <0.001 <0.001 <0.010 0.004 0.0028 <0.005 <0.005 <0.005 <0.005 0.027 0.0089 <0.001
0.013 0.0073 0.01 0.017 0.013 0.013 <0.010 0.015 0.02 0.01 0.0085 0.0063 <0.005 0.084 0.029 0.0092
0.089 0.067 0.026 0.062 0.026 0.025 <0.050 0.026 0.041 0.2 0.043 0.021 0.015 0.15 0.16 0.027

13 19 12 19 34 32  - 20 15 9.3 12 3.4 1.6 18 50 17
<0.005 0.019 <0.001 <0.001 <0.001 <0.001 <0.010 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 0.025 <0.001 <0.001
<0.005 <0.005 - -  -  -  -  - - <0.005 <0.005 <0.005 <0.005 - - -
<0.005 <0.005 <0.001 <0.001 <0.001 <0.001 <0.010 <0.001 <0.001 <0.005 <0.005 <0.005 <0.005 0.0033 <0.001 <0.001
0.026 0.0076 0.049 0.0075 0.012 0.013  - 0.0064 0.0019 0.011 0.02 <0.005 <0.005 0.071 0.0019 0.0083

<0.005 0.018 <0.001 0.0054 <0.001 <0.001  - 0.0087 0.022 <0.005 <0.005 <0.005 <0.005 0.0085 0.0018 0.027
Vanadium mg/L 0.001 0.01 0.1 0.16
Zinc mg/L 0.001 0.005 0.05
Gold mg/L 0.01 0.001
Silica
Silica mg/L 1 0.1
Sulphate
Sulphate mg/L 2 1 500
Chloride
Chloride mg/L 1 1
Fluoride
Fluoride mg/L 0.1 0.1 1.5
Total Kjeldahl Nitrogen as N
TKN as N mg/L 1 0.1 5
Ionic Balance
Total Anions meq/L 0.01
Total Cations meq/L 0.01
Ionic Balance % 0.01
Total Organic Carbon (TOC)
Total Organic Carbon mg/L 1 1 10
Nitrite as N
NO2-N mg/L 0.5 0.01 1
Nitrate as N
NO3-N mg/L 0.5 0.01 10
Total Nitrogen (as N)

Total Nitrogen (as N) mg/L 2 0.1 5

Notes
LOR - Limit of reporting
- Not Analysed
* Raised LOR
^ Guideline is for Hexavalent Chromium (Cr VI)
^^ Guideline is for 90% Protection
Sample in excess of the adopted guideline - (SA EPA 2003) - Marine Waters 95% Level Species Protection

<0.005 <0.005 <0.001 <0.001 <0.001 <0.001 <0.10 0.0016 <0.001 <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001
0.028 0.16 0.028 0.063 0.015 0.017 <0.050 0.015 0.023 0.05 0.076 0.058 0.05 0.59 0.042 0.036

0.0018 - - -  -  -  -  - - - 0.0035 - - - - <0.01

<1 31 15 15.6 25 25 19.7 14.4 19  - 19 9.3 8.34 5.5 10 32

4300 1200 2600 6700 1500 3400 3790 3900 2600 3700 3200 1400 170 9200 3600 5890

21000 130000 9900 27000 9400 24000 22800 14000 10000 12000 13000 6600 720 100000 65000 13700

5.2 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1.9

2.6 36 <1 1.7 3.6 <1 5.8 <1 <1 <1 <1 <1 1.7 8.4 7.9 6.4

-690 -3742 -343 -915 -302 -759 -733 -483 -340 -426 -443 -221 -27 -3051 -1934 -
1198 3648 543 1283 683 706 742 661 427 575 553 146 64 3516 3892 -
26.9 -1.3 22.5 16.7 38.7 -3.6 0.6 15.5 11.3 14.9 11.1 -20.4 40.2 7.1 33.6 -

1.5 57 1.6 6.7 15 14 15 6.6 2.7 pending <1 46 <1 28 33 6

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.01 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.02

<0.5 <0.5 <0.5 19 <0.5 <0.5 <0.01 <0.5 3 <0.5 <0.5 2.1 <0.5 <0.5 <0.5 0.13

3 36 <2 21 4 <2 5.8 <2 3 <2 <2 2 2 8 8 6.5

Sample in excess of the adopted guideline - (SA EPA 2003) - Marine Waters 95% Level Species Protection
Sample in excess of the adopted guideline - (SA EPA 2003) - Potable Water
Sample in excess of the adopted guideline - (ANZECC 2000) - Marine Waters 95% Level Species Protection
Sample in excess of the adopted guideline - (ANZECC 2000) - Marine Waters 90% Level Species Protection
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CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

Accredited  for  compliance  with  ISO/IEC  17025.  The 
results  of  tests,  calibrations  and/or  measurements 
included  in  this  document  are  traceable  to 
Australian/national   standards.  NATA  is  a  signatory  to  
the  APLAC  mutual  recognition  arrangement   for  the 
mutual  recognition  of  the  equivalence  of  testing,  
calibration  and  inspection  reports.

No. 13542.

Quarantine  Approved  Premises
criteria  5.1  for  quarantine
containment  level  1  (QCI)  facilities.
Class  five  criteria  cover  premises
utilised  for  research,  analysis  and
testing  of  biological  material,  soil,
animal,  plant  and  human  products.

SYDNEY License No. N0356.

AQIS
AUSTRALIAN QUARANTINE
AND INSPECTION SERVICE

FINAL CERTIFICATE OF ANALYSIS - ENVIRONMENTAL DIVISION

Client Reference:
Client Name:

Contact Name:
Chain of Custody No:
Sample Matrix:

Sinclair Knight Merz Pty Ltd
VE30064
Russel Martin
na
WATER

Cover Page 1 of 4
plus Sample Results

Date Received:
Date Reported:

Laboratory Report No:

This Final Certificate of Analysis consists of sample results, DQI's, method descriptions, laboratory definitions, and internationally recognised NATA 
accreditation and endorsement.  The DQO compliance relates specifically to QA/QC results as performed as part of the sample analysis, and may provide an 
indication of sample result quality. Transfer of report ownership from Labmark to the client shall only occur once full & final payment has been settled and 
verified. All report copies may be retracted where full payment has not occured within the agreed settlement period.

17/06/2008
27/06/2008

038205E

Accuracy:

Precision:

Holding Times:

matrix spike:

lcs, crm, method:

1 in first 5-20, then 1 every 20 samples

1 per analytical batch

1 in first 5-10, then 1 every 10 sampleslaboratory duplicate:

laboratory triplicate:

soils, waters: Refer to LabMark Preservation & THT 
table  
VOC's 14 days water / soil
VAC's 7 days water or 14 days acidified 
VAC's 14 days soil
SVOC's 7 days water, 14 days soil
Pesticides 7 days water, 14 days soil
Metals 6 months general elements
Mercury 28 days

Confirmation: target organic analysis: GC/MS, or confirmatory column

Sensitivity: EQL: Typically 2-5 x Method Detection Limit 
(MDL)

spike, lcs, crm 
surrogate:

method blank:

duplicate lab 
RPD:

RESULT ANNOTATION

QUALITY ASSURANCE CRITERIA QUALITY CONTROL
GLOBAL ACCEPTANCE CRITERIA (GAC)

re-extracted & reported when duplicate 
RPD values exceed acceptance criteria

Precision:

Accuracy:

phenol analytes 50% - 130% recovery

general analytes 70% - 130% recovery

organophosphorous pesticide analytes 
60% - 130% recovery

not detected >95% of the reported EQL

spike, lcs, crm 
surrogate:

spike, lcs:

QUALITY CONTROL
ANALYTE SPECIFIC ACCEPTANCE CRITERIA (ASAC)

Uncertainty:

Accuracy: analyte specific recovery data 
<3xsd of historical mean

measurement calculated from 
historical analyte specific control 
charts

0-50% (>10xEQL), 0-75% (5-10xEQL) 
0-100% (<5xEQL)

duplicate lab 
RPD (metals):

0-30% (>10xEQL), 0-75% (5-10xEQL) 
0-100% (<5xEQL)

surrogate spike: addition per target organic method

anion/cation bal: +/- 10% (0-3 meq/l),
+/- 5% (>3 meq/l)

phenoxy acid herbicides, organotin
50% - 130% recovery

Data Quality Objective

Estimated Quantitation Limit

Data Quality Indicator

not applicable

 s: matrix spike recovery

 d: laboratory duplicate

 t: laboratory triplicate

 r: RPD relative % difference 

pending

laboratory control sample

certified reference material

method blank

crm:

lcs:

p:

mb:

bcs: batch specific lcs

bmb: batch specific mb

Ivan Povolny
Quality Control (Report signatory)
ivan.povolny@labmark.com.au

Geoff Weir
Authorising Chemist (NATA signatory)
geoff.weir@labmark.com.au

Simon Mills
Authorising Chemist (NATA signatory)
simon.mills@labmark.com.au
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CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

NEPC GUIDELINE COMPLIANCE - DQO

1.   GENERAL

2.  CHAIN OF CUSTODY (COC) & SAMPLE RECEIPT NOTICE (SRN) REQUIREMENTS

3.  NATA ACCREDITED METHODS

EQL's are matrix dependant and may be increased due to sample dilution or matrix interference.

Results relate specifically to samples as received.  Sample results are not corrected for matrix spike, lcs, or 
surrogate recovery data.

A.

B.

Laboratory QA/QC samples are specific to this project.C.

D. Inter-laboratory proficiency results are available upon request.  NATA accreditation details available at 
www.nata.asn.au.

VOC spikes & surrogates added to samples during extraction, SVOC spikes & surrogates added prior to 
extraction.

Recovery data outside GAC limits shall be investigated and compared to ASAC (historical mean +/- 3sd).  If 
recovery data <20%, then the relevant results for that compound are considered not reliable.

Recovery data (ms, surrogate, crm, lcs) outside ASAC limits shall initiate an investigative action.
Anomolous QC data is examined in conjunction with other QC samples and a final decision whether to accept or 
reject results is provided by the professional judgement of the senior analyst.  The USEPA-CLP National 
Functional Guidelines are referred to for specific recommendations.

E.

F.

G.

C.

B.

A. SRN issued to client upon sample receipt & login verification.

Preservation & sampling date details specified on COC and SRN, unless noted.

Sample Integrity & Validated Time of Sample Receipt (VTSR) Holding Times verified (preservation may extend
holding time, refer to preservation chart).

B.

A. NATA accreditation held for each in-house method and sample matrix type reported, unless noted below (Refer 
to subcontracted test reports for NATA accreditation status).

NATA accredited in-house laboratory methods are referenced from NEPC, ASTM, modified USEPA / APHA 
documents. Corporate Accreditation No. 13542. 

Subcontracted analyses:  Refer to Sample Receipt Notice and additional DQO comments.C.
Reported by Amdel Limited, NATA accreditation No.1526.

Reported by Sydney Analytical Laboratories, NATA accreditation No.1884.

LabMark shall maintain an official copy of this Certificate of Analysis for all tracable reference purposes.I.

Extraction (preparation) date refers to the date that sample preparation was initiated. Note that certain methods 
not requiring sample preparation (eg. VOCs in water, etc) may report a common extraction and analysis date.

H.
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CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

Method: %s-ratio#s#t%d-ratio#dTotals:

Matrix:   WATER

Page:

0%0%4 0 0 0pH in water1

0%0%4 0 0 0Electrical conductivity (EC)2

0%0%4 0 0 0Total alkalinity3

0%0%4 0 0 0Chloride4

0%0%4 0 0 0Fluoride5

0%0%4 0 0 0Sulphate6

0%0%4 0 0 0Nitrate as N7

0%0%4 0 0 0TKN (as N)8

0%0%4 0 0 0Total Nitrogen (as N)9

0%0%4 0 0 0Alkalinity (CO3, HCO3, OH)10

0%25%4 1 0 0Total Organic Carbon (TOC)11

0%25%4 1 0 0Total Dissolved Solids (TDS)12

4.  QA/QC FREQUENCY COMPLIANCE TABLE SPECIFIC TO THIS REPORT

GLOSSARY:

 #d             number of discrete duplicate extractions/analyses performed.
 %d-ratio   NEPC guideline for laboratory duplicates is 1 in 10 samples (min 10%).
 #t  number of triplicate extractions/analyses performed.  
 #s              number of spiked samples analysed.
 %s-ratio    USEPA guideline for laboratory matrix spikes is 1 in 20 samples (min 5%).
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CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

5.  ADDITIONAL COMMENTS SPECIFIC TO THIS REPORT

A. All tests were conducted by LabMark Environmental Sydney, NATA accreditation No. 13542, Corporate Site 
No. 13535, unless indicated below.
B. The following test was conducted by Amdel Limited, NATA accreditation No.1526. :- Metals analysis.
C. The following tests were conducted by Sydney Analytical Laboratories, NATA accreditation No.1884. :- TDS 
and TOC.SAL reference SAL20847 report issued on 27/6/2008.
D.Samples received and analysed outside technical holding time for pH. Please refer to sample receipt notice.

Laboratory QA/QC data shall relate specifically to this report, and may provide an indication of site specific sample result quality. LabMark DOES 
NOT report NON-RELEVANT BATCH QA/QC data. Acceptance of this self assessment certificate does not preclude any requirement for a QA/QC review 
by a accredited contaminated site EPA auditor, when and wherever necessary.  Laboratory QA/QC self assessment references available upon request. 
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Laboratory Report No: 038205

Client Name: 

Client Reference: 

Page:  1 of 12

plus cover page

Contact Name: 

VE30064

Date: 27/06/08 
This report supercedes reports issued on:  24/06/08

Sinclair Knight Merz Pty Ltd

E

Russel Martin

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

162172 162228 162229

H1-1 H3-1 H3-2 PT24a

-- -- -- --
16/6/08 15/6/08 15/6/08 15/6/08
17/6/08 17/6/08 17/6/08 17/6/08

17/6/0817/6/0817/6/0817/6/08

162230

E018.1
pH in water
Method :

EQL
0.1 3.5 6.3 3.5 8.2pH (pH units)

Results expressed in pH units unless otherwise specified

Comments: 

E018.1: Direct measurement by pH ion selective electrode.
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Client Reference: 

Page:  2 of 12

plus cover page

Contact Name: 

VE30064 

Date: 27/06/08 
This report supercedes reports issued on:  24/06/08

Sinclair Knight Merz Pty Ltd

E

Russel Martin

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

162172 162228 162229 mb

H1-1 H3-1 H3-2 PT24a QC

-- -- -- -- --
16/6/08 15/6/08 15/6/08 15/6/08 --
17/6/08 17/6/08 17/6/08 17/6/08 17/6/08

17/6/0817/6/0817/6/0817/6/0817/6/08

162230

E032.1
Electrical conductivity (EC)
Method :

EQL
1 37800 41700 33200 6690 1Electric conductivity (uS/cm)

Results expressed in uS/cm unless otherwise specified

Comments: 

E032.1: Measurement by EC probe. Results expressed in uS/cm.
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Client Reference: 
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Contact Name: 

VE30064 

Date: 27/06/08 
This report supercedes reports issued on:  24/06/08

Sinclair Knight Merz Pty Ltd

E

Russel Martin

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

162172 162228 162229 lcs mb

H1-1 H3-1 H3-2 PT24a QC QC

-- -- -- -- -- --
16/6/08 15/6/08 15/6/08 15/6/08 -- --
17/6/08 17/6/08 17/6/08 17/6/08 17/6/08 17/6/08

17/6/0817/6/0819/6/0818/6/0817/6/0818/6/08

162230

E035.1
Total alkalinity
Method :

EQL
5 <5 1780 <5 878 103% <5Alkalinity

Results expressed in mg/l unless otherwise specified

Comments: 

E035.1: Determination by colour and/or by titration. Results expressed as CaCO3.
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Contact Name: 

VE30064 

Date: 27/06/08 
This report supercedes reports issued on:  24/06/08

Sinclair Knight Merz Pty Ltd

E

Russel Martin

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

162172 162228 162229 lcs mb

H1-1 H3-1 H3-2 PT24a QC QC

-- -- -- -- -- --
16/6/08 15/6/08 15/6/08 15/6/08 -- --
17/6/08 17/6/08 17/6/08 17/6/08 17/6/08 17/6/08

17/6/0817/6/0820/6/0820/6/0820/6/0820/6/08

162230

E033.1/E045.1/E047.1
Chloride
Method :

EQL
1 3180 12500 2690 2210 103% <1Chloride

Results expressed in mg/l unless otherwise specified

Comments: 

E033.1/E045.1/E047.1: Determination by colour and/or by Ion Chromatography. Sample filtered through a 0.45um filter prior to analysis.
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Contact Name: 

VE30064 

Date: 27/06/08 
This report supercedes reports issued on:  24/06/08

Sinclair Knight Merz Pty Ltd

E

Russel Martin

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

162172 162228 162229 lcs mb

H1-1 H3-1 H3-2 PT24a QC QC

-- -- -- -- -- --
16/6/08 15/6/08 15/6/08 15/6/08 -- --
17/6/08 17/6/08 17/6/08 17/6/08 17/6/08 17/6/08

17/6/0817/6/0820/6/0820/6/0820/6/0820/6/08

162230

E034.1/E045.1
Fluoride
Method :

EQL
0.1 11700 10.9 9480 4.0 106% <0.1Fluoride

Results expressed in mg/l unless otherwise specified

Comments: -  

E034.1/E045.1: Determined by FIA-Ion Selective Electrode and/or by Ion Chromatography. Samples filtered through a 0.45um filter prior to analysis.
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Contact Name: 

VE30064 
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This report supercedes reports issued on:  24/06/08

Sinclair Knight Merz Pty Ltd

E

Russel Martin

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

162172 162228 162229 lcs mb

H1-1 H3-1 H3-2 PT24a QC QC

-- -- -- -- -- --
16/6/08 15/6/08 15/6/08 15/6/08 -- --
17/6/08 17/6/08 17/6/08 17/6/08 17/6/08 17/6/08

17/6/0817/6/0820/6/0820/6/0820/6/0820/6/08

162230

E042.1/E045.1/E056.1
Sulphate
Method :

EQL
2 32200 12200 26100 441 104% <2Sulphate

Results expressed in mg/l unless otherwise specified

Comments: 

E042.1/E045.1/E056.1: Determination by colour and/or by Ion Chromatography. Sample filtered through 0.45um prior to analysis.
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Contact Name: 

VE30064 

Date: 27/06/08 
This report supercedes reports issued on:  24/06/08

Sinclair Knight Merz Pty Ltd

E

Russel Martin

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

162172 162228 162229 lcs mb

H1-1 H3-1 H3-2 PT24a QC QC

-- -- -- -- -- --
16/6/08 15/6/08 15/6/08 15/6/08 -- --
17/6/08 17/6/08 17/6/08 17/6/08 17/6/08 17/6/08

17/6/0817/6/0819/6/0817/6/0817/6/0817/6/08

162230

E037.1/E051.1
Nitrate as N
Method :

EQL
0.01 0.02 10.4 0.02 0.94 91% <0.01NO3-N

Results expressed in mg/l unless otherwise specified

Comments: 

E037.1/E051.1: Nitrate determined by colour. Sample filtered through 0.45um prior to analysis.
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Contact Name: 

VE30064 
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This report supercedes reports issued on:  24/06/08

Sinclair Knight Merz Pty Ltd

E

Russel Martin

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

162172 162228 162229 lcs mb

H1-1 H3-1 H3-2 PT24a QC QC

-- -- -- -- -- --
16/6/08 15/6/08 15/6/08 15/6/08 -- --
17/6/08 17/6/08 17/6/08 17/6/08 17/6/08 17/6/08

19/6/0819/6/0824/6/0824/6/0824/6/0824/6/08

162230

E039.1
TKN (as N)
Method :

EQL
0.1 168 32.7 182 0.1 102% <0.1Total Kjeldahl Nitrogen

Results expressed in mg/l unless otherwise specified

Comments: 

E039.1: Sample filtered through 0.45um filter prior to analysis. Acidic digestion followed by determination by colour.
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VE30064 
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Sinclair Knight Merz Pty Ltd

E

Russel Martin

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

162172 162228 162229 lcs mb

H1-1 H3-1 H3-2 PT24a QC QC

-- -- -- -- -- --
16/6/08 15/6/08 15/6/08 15/6/08 -- --
17/6/08 17/6/08 17/6/08 17/6/08 17/6/08 17/6/08

19/6/0819/6/0824/6/0824/6/0824/6/0824/6/08

162230

E038.1
Total Nitrogen (as N)
Method :

EQL
0.1 168 43.1 182 1.1 99% <0.1Total Nitrogen (as N)

Results expressed in mg/l unless otherwise specified

Comments: 

E038.1: Total Nitrogen by calculation.
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Contact Name: 

VE30064 

Date: 27/06/08 
This report supercedes reports issued on:  24/06/08

Sinclair Knight Merz Pty Ltd

E

Russel Martin

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

162172 162228 162229 lcs mb

H1-1 H3-1 H3-2 PT24a QC QC

-- -- -- -- -- --
16/6/08 15/6/08 15/6/08 15/6/08 -- --
17/6/08 17/6/08 17/6/08 17/6/08 17/6/08 17/6/08

17/6/0817/6/0819/6/0818/6/0817/6/0818/6/08

162230

E035.1
Alkalinity (CO3, HCO3, OH)
Method :

EQL
5 <5 <5 <5 <5 -- <5Carbonate
5 <5 1780 <5 878 93% <5Bicarbonate
5 <5 <5 <5 <5 -- <5Hydroxide

Results expressed in mg/l unless otherwise specified

Comments: 

E035.1: Determination by colour and/or by titration, followed by calculation. Results expressed as CaCO3.
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Sinclair Knight Merz Pty Ltd

E

Russel Martin

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

162172 162228 162229 162172d 162172r mb

H1-1 H3-1 H3-2 PT24a QC QC QC

-- -- -- -- -- -- --
16/6/08 15/6/08 15/6/08 15/6/08 -- -- --
25/6/08 25/6/08 25/6/08 25/6/08 25/6/08 -- 25/6/08

26/6/08--26/6/0826/6/0826/6/0826/6/0826/6/08

162230

E2580
Total Organic Carbon (TOC)
Method :

EQL
1 28 57 26 <1 26 7% <1Total Organic Carbon

Results expressed in mg/l unless otherwise specified

Comments: 

E2580: TOC analyser.
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VE30064 

Date: 27/06/08 
This report supercedes reports issued on:  24/06/08

Sinclair Knight Merz Pty Ltd

E

Russel Martin

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

162172 162228 162229 162172d 162172r mb

H1-1 H3-1 H3-2 PT24a QC QC QC

-- -- -- -- -- -- --
16/6/08 15/6/08 15/6/08 15/6/08 -- -- --
25/6/08 25/6/08 25/6/08 25/6/08 25/6/08 -- 25/6/08

26/6/08--26/6/0826/6/0826/6/0826/6/0826/6/08

162230

APHA 2540C
Total Dissolved Solids (TDS)
Method :

EQL
1 96900 33700 73100 3580 63000 42% <1TDS

Results expressed in mg/l unless otherwise specified

Comments: 

APHA 2540C: Determined gravimetrically.

LabMark Pty Ltd  ABN 27 079 798 397  SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533  Fax: (02) 9476 8219  MELBOURNE: 116 Moray Street, South Melbourne VIC 3205 Telephone: (03) 9686 8344  Fax: (03) 9686 7344       
Form QS0145, Rev. 0 : Date Issued 10/03/05No. 13542



Quality, Service, Support

Sample 

Receipt
Notice (SRN) for 038205E

 2:16:13PMReport Time :

18/06/2008Report Date  :

Client Details

Project Name:

Laboratory Report:

Client Name:

CoC Serial Number:

Sample Matrix:

Date Sampled (earliest date):

24/06/2008

Sinclair Knight Merz Pty Ltd

VE30064

WATER

No surcharge applied (results by 6:30pm on 
due date)

038205

Project Number:

17/06/2008

Purchase Order:

Client Address: 33 King William St
Adelaide SA 5000

08 8424 3800

08 8424 3810

Client Phone:

Client Fax:

Russel Martin

rmartin@skm.com.auContact Email:

Contact Name:

Laboratory Reference Information

Please have this information ready 

when contacting Labmark.

Laboratory Address:

Sample Receipt Contact:

Geoff WeirReporting Contact:

- Not provided -

- Not provided -

Phone:

- Not provided -

Fax:

- Not provided, standard prices apply Quotation Number:

Email: 

Email:  geoff.weir@labmark.com.au

15/06/2008

Date Samples Received:

Date Sample Receipt Notice issued: 18/06/2008

Date Preliminary Report Due:

Surcharge:

NATA Accreditation: 13542

185-336 (Sydney)
 

TGA GMP License:

6105 (Sydney)APVMA License:

200521534 (Sydney)AQIS Entry Permit:

NO356 (Sydney)AQIS Approval:

E

Unit 1, 8 Leighton Pl.

Asquith NSW 2077

61 2 9476 6533

61 2 9476 8219

Ros Schacht

Ros.Schacht@labmark.com.au

Reporting Requirements:

 

Electronic Data Download required:Yes

Sample Condition: COC received with samples.  Report number and lab ID's defined on COC.
Samples received in good order .
Samples received with cooling media: Ice bricks .
Samples received chilled.

Security seals not used .
Sample container & chemical preservation suitable .

Comments: Sample PT24a was not received initally, sample was received 19/6/08, these samples are out of THT for 
Anions, NO3 and pH.  Samples sent to SAL for analysis of TDS and TOC. Samples sent to Labmark Vic 
for metals analysis.

Holding Times: Date received allows for insufficient time to meet Technical Holding Times.
Note: There are Samples within this batch that have been received by the laboratory 1 day(s) after 
Technical Holding Times expire. LabMark cannot guarantee THT compliance, refer to the extraction 
dates detailed in the sample grid for confirmation.

Preservation: Chemical preservation of samples satisfactory for requested analytes.

Invoice Number: 32480

Important Notes:

LabMark shall responsibly dispose of spent customer soil and water samples which includes the disintegration of the sample label. A 
sample disposal fee of $1.00 is applicable on all samples received by the laboratory regardless of  whether they have undergone 
analytical testing. Sample disposal of environmental samples shall be 31 days (water) and 3 months (soil, HN03 preserved samples) 
after laboratory receipt, unless otherwise requested in writing by the client. Samples requested to be held in non-refrigerated storage 
shall incur $5.00/ sample/ 3 months. Additional refrigerated storage shall incur $30/ sample/ 3 months. Combination prices apply only 
if requested. Transfer of report ownership from LabMark to the client shall occur once full and final payment has been settled and 
verified. All report copies may be retracted where full payment does not occur within the agreed settlement period.

Analysis comments:

Subcontracted Analyses:

Reported by Amdel Limited, NATA accreditation No.1526.
Reported by Sydney Analytical Laboratories, NATA accreditation No.1884.

 Form QS0012, Rev 12: Date Issued 06/02/08.

Thank you for choosing Labmark to analyse your project samples.
Additional information on www.labmark.com.au
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Notice (SRN) for 038205E

 2:16:13PMReport Time :

18/06/2008Report Date  :

Requested Analysis
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Client Sample IDNo. DepthDate

The  table  below  represents  LabMark's  understanding  and  interpretation  of  the  customer  supplied  sample  COC  request  (refer  to  SRN  comments  section
on  first  page  for  external  subcontracting  method  details).  Please  confirm  that  your  COC  request  has  been  entered  correctly.  Due  to  THT  and  TAT 
requirements,  testing  shall  commence  immediately  as  per  this  table,  unless  the  customer  intervenes  with  a  correction  prior  to  testing.  

  

GRID REVIEW TABLE

162172 H1-116/06
162228 H3-115/06

162229 H3-215/06

162230 PT24a15/06

Totals: 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 44

'PREP  Not  Reported'  refers  to  an  internal  laboratory  instruction  -  client  confirmation  of  this  parameter  is  not  required.  

 Form QS0012, Rev 12: Date Issued 06/02/08.

Thank you for choosing Labmark to analyse your project samples.
Additional information on www.labmark.com.au































CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

Accredited  for  compliance  with  ISO/IEC  17025.  The 
results  of  tests,  calibrations  and/or  measurements 
included  in  this  document  are  traceable  to 
Australian/national   standards.  NATA  is  a  signatory  to  
the  APLAC  mutual  recognition  arrangement   for  the 
mutual  recognition  of  the  equivalence  of  testing,  
calibration  and  inspection  reports.

No. 13542.

Quarantine  Approved  Premises
criteria  5.1  for  quarantine
containment  level  1  (QCI)  facilities.
Class  five  criteria  cover  premises
utilised  for  research,  analysis  and
testing  of  biological  material,  soil,
animal,  plant  and  human  products.

SYDNEY License No. N0356.

AQIS
AUSTRALIAN QUARANTINE
AND INSPECTION SERVICE

FINAL CERTIFICATE OF ANALYSIS - ENVIRONMENTAL DIVISION

Client Reference:
Client Name:

Contact Name:
Chain of Custody No:
Sample Matrix:

Sinclair Knight Merz Pty Ltd
VE30064
Russel Martin
na
WATER

Cover Page 1 of 4
plus Sample Results

Date Received:
Date Reported:

Laboratory Report No:

This Final Certificate of Analysis consists of sample results, DQI's, method descriptions, laboratory definitions, and internationally recognised NATA 
accreditation and endorsement.  The DQO compliance relates specifically to QA/QC results as performed as part of the sample analysis, and may provide an 
indication of sample result quality. Transfer of report ownership from Labmark to the client shall only occur once full & final payment has been settled and 
verified. All report copies may be retracted where full payment has not occured within the agreed settlement period.

20/05/2008
27/06/2008

038250E

Accuracy:

Precision:

Holding Times:

matrix spike:

lcs, crm, method:

1 in first 5-20, then 1 every 20 samples

1 per analytical batch

1 in first 5-10, then 1 every 10 sampleslaboratory duplicate:

laboratory triplicate:

soils, waters: Refer to LabMark Preservation & THT 
table  
VOC's 14 days water / soil
VAC's 7 days water or 14 days acidified 
VAC's 14 days soil
SVOC's 7 days water, 14 days soil
Pesticides 7 days water, 14 days soil
Metals 6 months general elements
Mercury 28 days

Confirmation: target organic analysis: GC/MS, or confirmatory column

Sensitivity: EQL: Typically 2-5 x Method Detection Limit 
(MDL)

spike, lcs, crm 
surrogate:

method blank:

duplicate lab 
RPD:

RESULT ANNOTATION

QUALITY ASSURANCE CRITERIA QUALITY CONTROL
GLOBAL ACCEPTANCE CRITERIA (GAC)

re-extracted & reported when duplicate 
RPD values exceed acceptance criteria

Precision:

Accuracy:

phenol analytes 50% - 130% recovery

general analytes 70% - 130% recovery

organophosphorous pesticide analytes 
60% - 130% recovery

not detected >95% of the reported EQL

spike, lcs, crm 
surrogate:

spike, lcs:

QUALITY CONTROL
ANALYTE SPECIFIC ACCEPTANCE CRITERIA (ASAC)

Uncertainty:

Accuracy: analyte specific recovery data 
<3xsd of historical mean

measurement calculated from 
historical analyte specific control 
charts

0-50% (>10xEQL), 0-75% (5-10xEQL) 
0-100% (<5xEQL)

duplicate lab 
RPD (metals):

0-30% (>10xEQL), 0-75% (5-10xEQL) 
0-100% (<5xEQL)

surrogate spike: addition per target organic method

anion/cation bal: +/- 10% (0-3 meq/l),
+/- 5% (>3 meq/l)

phenoxy acid herbicides, organotin
50% - 130% recovery

Data Quality Objective

Estimated Quantitation Limit

Data Quality Indicator

not applicable

 s: matrix spike recovery

 d: laboratory duplicate

 t: laboratory triplicate

 r: RPD relative % difference 

pending

laboratory control sample

certified reference material

method blank

crm:

lcs:

p:

mb:

bcs: batch specific lcs

bmb: batch specific mb

Geoff Weir
Quality Control (Report signatory)
geoff.weir@labmark.com.au

Ivan Povolny
Authorising Chemist (NATA signatory)
ivan.povolny@labmark.com.au

Simon Mills
Authorising Chemist (NATA signatory)
simon.mills@labmark.com.au

LabMark PTY LTD  ABN 27 079 798 397
           * SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077                                         * MELBOURNE: 116 Moray Street, South Melbourne VIC 3205
                          * Telephone: (02) 9476 6533    * Fax: (02) 9476 8219                                         * Telephone: (03) 9686 8344    * Fax: (03) 9686 7344                     

Form QS0144, Rev. 1 : Date Issued 06/02/08

This document is issued in accordance with NATA's accreditation requirements. copyright 2000
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CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

NEPC GUIDELINE COMPLIANCE - DQO

1.   GENERAL

2.  CHAIN OF CUSTODY (COC) & SAMPLE RECEIPT NOTICE (SRN) REQUIREMENTS

3.  NATA ACCREDITED METHODS

EQL's are matrix dependant and may be increased due to sample dilution or matrix interference.

Results relate specifically to samples as received.  Sample results are not corrected for matrix spike, lcs, or 
surrogate recovery data.

A.

B.

Laboratory QA/QC samples are specific to this project.C.

D. Inter-laboratory proficiency results are available upon request.  NATA accreditation details available at 
www.nata.asn.au.

VOC spikes & surrogates added to samples during extraction, SVOC spikes & surrogates added prior to 
extraction.

Recovery data outside GAC limits shall be investigated and compared to ASAC (historical mean +/- 3sd).  If 
recovery data <20%, then the relevant results for that compound are considered not reliable.

Recovery data (ms, surrogate, crm, lcs) outside ASAC limits shall initiate an investigative action.
Anomolous QC data is examined in conjunction with other QC samples and a final decision whether to accept or 
reject results is provided by the professional judgement of the senior analyst.  The USEPA-CLP National 
Functional Guidelines are referred to for specific recommendations.

E.

F.

G.

C.

B.

A. SRN issued to client upon sample receipt & login verification.

Preservation & sampling date details specified on COC and SRN, unless noted.

Sample Integrity & Validated Time of Sample Receipt (VTSR) Holding Times verified (preservation may extend
holding time, refer to preservation chart).

B.

A. NATA accreditation held for each in-house method and sample matrix type reported, unless noted below (Refer 
to subcontracted test reports for NATA accreditation status).

NATA accredited in-house laboratory methods are referenced from NEPC, ASTM, modified USEPA / APHA 
documents. Corporate Accreditation No. 13542. 

Subcontracted analyses:  Refer to Sample Receipt Notice and additional DQO comments.C.
Reported by Amdel Limited, NATA accreditation No.1526.

Reported by Sydney Analytical Laboratories, NATA accreditation No.1884.

LabMark shall maintain an official copy of this Certificate of Analysis for all tracable reference purposes.I.

Extraction (preparation) date refers to the date that sample preparation was initiated. Note that certain methods 
not requiring sample preparation (eg. VOCs in water, etc) may report a common extraction and analysis date.

H.

LabMark PTY LTD  ABN 27 079 798 397
           * SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077                                         * MELBOURNE: 116 Moray Street, South Melbourne VIC 3205
                          * Telephone: (02) 9476 6533    * Fax: (02) 9476 8219                                         * Telephone: (03) 9686 8344    * Fax: (03) 9686 7344                     

Form QS0144, Rev. 1 : Date Issued 06/02/08

This document is issued in accordance with NATA's accreditation requirements. copyright 2000
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CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

Method: %s-ratio#s#t%d-ratio#dTotals:

Matrix:   WATER

Page:

0%0%1 0 0 0pH in water1

0%0%1 0 0 0Electrical conductivity (EC)2

0%0%1 0 0 0Total alkalinity3

0%0%1 0 0 0Chloride4

0%0%1 0 0 0Fluoride5

0%0%1 0 0 0Sulphate6

0%0%1 0 0 0Nitrate as N7

0%0%1 0 0 0Nitrite as N7

0%0%1 0 0 0TKN (as N)8

0%0%1 0 0 0Total Nitrogen (as N)9

0%0%1 0 0 0Alkalinity (CO3, HCO3, OH)10

0%100%1 1 0 0Total Organic Carbon (TOC)11

0%100%1 1 0 0Total Dissolved Solids (TDS)12

4.  QA/QC FREQUENCY COMPLIANCE TABLE SPECIFIC TO THIS REPORT

GLOSSARY:

 #d             number of discrete duplicate extractions/analyses performed.
 %d-ratio   NEPC guideline for laboratory duplicates is 1 in 10 samples (min 10%).
 #t  number of triplicate extractions/analyses performed.  
 #s              number of spiked samples analysed.
 %s-ratio    USEPA guideline for laboratory matrix spikes is 1 in 20 samples (min 5%).

LabMark PTY LTD  ABN 27 079 798 397
           * SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077                                         * MELBOURNE: 116 Moray Street, South Melbourne VIC 3205
                          * Telephone: (02) 9476 6533    * Fax: (02) 9476 8219                                         * Telephone: (03) 9686 8344    * Fax: (03) 9686 7344                     

Form QS0144, Rev. 1 : Date Issued 06/02/08

This document is issued in accordance with NATA's accreditation requirements. copyright 2000
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CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

5.  ADDITIONAL COMMENTS SPECIFIC TO THIS REPORT

A. All tests were conducted by LabMark Environmental Sydney, NATA accreditation No. 13542, Corporate Site 
No. 13535, unless indicated below.
B. The following tests were conducted by Sydney Analytical Laboratories, NATA accreditation No.1884. :- TDS 
and TOC. SAL reference SAL20854 report issued on 27/6/2008
C. The following test was conducted by Amdel Limited, NATA accreditation No.1526. :- Metals analysis.

Laboratory QA/QC data shall relate specifically to this report, and may provide an indication of site specific sample result quality. LabMark DOES 
NOT report NON-RELEVANT BATCH QA/QC data. Acceptance of this self assessment certificate does not preclude any requirement for a QA/QC review 
by a accredited contaminated site EPA auditor, when and wherever necessary.  Laboratory QA/QC self assessment references available upon request. 

LabMark PTY LTD  ABN 27 079 798 397
           * SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077                                         * MELBOURNE: 116 Moray Street, South Melbourne VIC 3205
                          * Telephone: (02) 9476 6533    * Fax: (02) 9476 8219                                         * Telephone: (03) 9686 8344    * Fax: (03) 9686 7344                     

Form QS0144, Rev. 1 : Date Issued 06/02/08

This document is issued in accordance with NATA's accreditation requirements. copyright 2000



Final

Certificate
of Analysis

Laboratory Report No: 038250

Client Name: 

Client Reference: 

Page:  1 of 12

plus cover page

Contact Name: 

VE30064

Date: 27/06/08 
This report supercedes reports issued on:  26/06/08

Sinclair Knight Merz Pty Ltd

E

Russel Martin

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

162565

LT02/LP2

--
18/6/08
20/6/08
20/6/08

E018.1
pH in water
Method :

EQL
0.1 6.2pH (pH units)

Results expressed in pH units unless otherwise specified

Comments: 

E018.1: Direct measurement by pH ion selective electrode.

LabMark Pty Ltd  ABN 27 079 798 397  SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533  Fax: (02) 9476 8219  MELBOURNE: 116 Moray Street, South Melbourne VIC 3205 Telephone: (03) 9686 8344  Fax: (03) 9686 7344       
Form QS0145, Rev. 0 : Date Issued 10/03/05No. 13542
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Laboratory Report No: 038250

Client Name: 

Client Reference: 

Page:  2 of 12

plus cover page

Contact Name: 

VE30064 

Date: 27/06/08 
This report supercedes reports issued on:  26/06/08

Sinclair Knight Merz Pty Ltd

E

Russel Martin

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

162565 mb

LT02/LP2 QC

-- --
18/6/08 --
20/6/08 20/6/08

20/6/0820/6/08

E032.1
Electrical conductivity (EC)
Method :

EQL
1 38700 1Electric conductivity (uS/cm)

Results expressed in uS/cm unless otherwise specified

Comments: 

E032.1: Measurement by EC probe. Results expressed in uS/cm.

LabMark Pty Ltd  ABN 27 079 798 397  SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533  Fax: (02) 9476 8219  MELBOURNE: 116 Moray Street, South Melbourne VIC 3205 Telephone: (03) 9686 8344  Fax: (03) 9686 7344       
Form QS0145, Rev. 0 : Date Issued 10/03/05No. 13542
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Client Name: 

Client Reference: 

Page:  3 of 12

plus cover page

Contact Name: 

VE30064 

Date: 27/06/08 
This report supercedes reports issued on:  26/06/08

Sinclair Knight Merz Pty Ltd

E

Russel Martin

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

162565 lcs mb

LT02/LP2 QC QC

-- -- --
18/6/08 -- --
20/6/08 20/6/08 20/6/08

20/6/0820/6/0820/6/08

E035.1
Total alkalinity
Method :

EQL
5 698 90% <5Alkalinity

Results expressed in mg/l unless otherwise specified

Comments: 

E035.1: Determination by colour and/or by titration. Results expressed as CaCO3.

LabMark Pty Ltd  ABN 27 079 798 397  SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533  Fax: (02) 9476 8219  MELBOURNE: 116 Moray Street, South Melbourne VIC 3205 Telephone: (03) 9686 8344  Fax: (03) 9686 7344       
Form QS0145, Rev. 0 : Date Issued 10/03/05No. 13542
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Client Name: 

Client Reference: 

Page:  4 of 12

plus cover page

Contact Name: 

VE30064 

Date: 27/06/08 
This report supercedes reports issued on:  26/06/08

Sinclair Knight Merz Pty Ltd

E

Russel Martin

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

162565 lcs mb

LT02/LP2 QC QC

-- -- --
18/6/08 -- --
20/6/08 20/6/08 20/6/08

20/6/0820/6/0820/6/08

E033.1/E045.1/E047.1
Chloride
Method :

EQL
1 13700 103% <1Chloride

Results expressed in mg/l unless otherwise specified

Comments: 

E033.1/E045.1/E047.1: Determination by colour and/or by Ion Chromatography. Sample filtered through a 0.45um filter prior to analysis.

LabMark Pty Ltd  ABN 27 079 798 397  SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533  Fax: (02) 9476 8219  MELBOURNE: 116 Moray Street, South Melbourne VIC 3205 Telephone: (03) 9686 8344  Fax: (03) 9686 7344       
Form QS0145, Rev. 0 : Date Issued 10/03/05No. 13542
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Contact Name: 

VE30064 

Date: 27/06/08 
This report supercedes reports issued on:  26/06/08

Sinclair Knight Merz Pty Ltd

E

Russel Martin

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

162565 lcs mb

LT02/LP2 QC QC

-- -- --
18/6/08 -- --
20/6/08 20/6/08 20/6/08

20/6/0820/6/0820/6/08

E034.1/E045.1
Fluoride
Method :

EQL
0.1 1.9 106% <0.1Fluoride

Results expressed in mg/l unless otherwise specified

Comments: 

E034.1/E045.1: Determined by FIA-Ion Selective Electrode and/or by Ion Chromatography. Samples filtered through a 0.45um filter prior to analysis.

LabMark Pty Ltd  ABN 27 079 798 397  SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533  Fax: (02) 9476 8219  MELBOURNE: 116 Moray Street, South Melbourne VIC 3205 Telephone: (03) 9686 8344  Fax: (03) 9686 7344       
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Contact Name: 

VE30064 

Date: 27/06/08 
This report supercedes reports issued on:  26/06/08

Sinclair Knight Merz Pty Ltd

E

Russel Martin

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

162565 lcs mb

LT02/LP2 QC QC

-- -- --
18/6/08 -- --
20/6/08 20/6/08 20/6/08

20/6/0820/6/0820/6/08

E042.1/E045.1/E056.1
Sulphate
Method :

EQL
2 5890 103% <2Sulphate

Results expressed in mg/l unless otherwise specified

Comments: 

E042.1/E045.1/E056.1: Determination by colour and/or by Ion Chromatography. Sample filtered through 0.45um prior to analysis.

LabMark Pty Ltd  ABN 27 079 798 397  SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533  Fax: (02) 9476 8219  MELBOURNE: 116 Moray Street, South Melbourne VIC 3205 Telephone: (03) 9686 8344  Fax: (03) 9686 7344       
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Contact Name: 

VE30064 

Date: 27/06/08 
This report supercedes reports issued on:  26/06/08

Sinclair Knight Merz Pty Ltd

E

Russel Martin

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

162565 lcs mb

LT02/LP2 QC QC

-- -- --
18/6/08 -- --
20/6/08 20/6/08 20/6/08

20/6/0820/6/0820/6/08

E037.1/E051.1
Nitrite as N
Method :

EQL
0.01 0.02 102% <0.01NO2-N

E037.1/E051.1
Nitrate as N
Method :

EQL
0.01 0.13 97% <0.01NO3-N

Results expressed in mg/l unless otherwise specified

Comments: 

E037.1/E051.1: Nitrate determined by colour. Sample filtered through 0.45um prior to analysis.
E037.1/E051.1: Nitrite determined by colour. Sample filtered through 0.45um prior to analysis.

LabMark Pty Ltd  ABN 27 079 798 397  SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533  Fax: (02) 9476 8219  MELBOURNE: 116 Moray Street, South Melbourne VIC 3205 Telephone: (03) 9686 8344  Fax: (03) 9686 7344       
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Final

Certificate
of Analysis

Laboratory Report No: 038250

Client Name: 

Client Reference: 

Page:  8 of 12

plus cover page

Contact Name: 

VE30064 

Date: 27/06/08 
This report supercedes reports issued on:  26/06/08

Sinclair Knight Merz Pty Ltd

E

Russel Martin

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

162565 lcs mb

LT02/LP2 QC QC

-- -- --
18/6/08 -- --
20/6/08 20/6/08 20/6/08

25/6/0825/6/0825/6/08

E039.1
TKN (as N)
Method :

EQL
0.1 6.4 85% <0.1Total Kjeldahl Nitrogen

Results expressed in mg/l unless otherwise specified

Comments: 

E039.1: Sample filtered through 0.45um filter prior to analysis. Acidic digestion followed by determination by colour.
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Client Name: 

Client Reference: 

Page:  9 of 12

plus cover page

Contact Name: 

VE30064 

Date: 27/06/08 
This report supercedes reports issued on:  26/06/08

Sinclair Knight Merz Pty Ltd

E

Russel Martin

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

162565 lcs mb

LT02/LP2 QC QC

-- -- --
18/6/08 -- --
20/6/08 20/6/08 20/6/08

25/6/0825/6/0825/6/08

E038.1
Total Nitrogen (as N)
Method :

EQL
0.1 6.5 92% <0.1Total Nitrogen (as N)

Results expressed in mg/l unless otherwise specified

Comments: 

E038.1: Total Nitrogen by calculation.
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Client Reference: 
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plus cover page

Contact Name: 

VE30064 

Date: 27/06/08 
This report supercedes reports issued on:  26/06/08

Sinclair Knight Merz Pty Ltd

E

Russel Martin

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

162565 lcs mb

LT02/LP2 QC QC

-- -- --
18/6/08 -- --
20/6/08 20/6/08 20/6/08

20/6/0820/6/0820/6/08

E035.1
Alkalinity (CO3, HCO3, OH)
Method :

EQL
5 <5 -- <5Carbonate
5 698 90% <5Bicarbonate
5 <5 -- <5Hydroxide

Results expressed in mg/l unless otherwise specified

Comments: 

E035.1: Determination by colour and/or by titration, followed by calculation. Results expressed as CaCO3.
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Laboratory Report No: 038250
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Client Reference: 
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Contact Name: 

VE30064 

Date: 27/06/08 
This report supercedes reports issued on:  26/06/08

Sinclair Knight Merz Pty Ltd

E

Russel Martin

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

162565 162565d 162565r

LT02/LP2 QC QC QC

-- -- -- --
18/6/08 -- -- --
25/6/08 25/6/08 -- 25/6/08

26/6/08--26/6/0826/6/08

mb

E2580
Total Organic Carbon (TOC)
Method :

EQL
1 6 5 18% <1Total Organic Carbon

Results expressed in mg/l unless otherwise specified

Comments: 

E2580: TOC analyser.
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Client Reference: 
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Contact Name: 
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Date: 27/06/08 
This report supercedes reports issued on:  26/06/08

Sinclair Knight Merz Pty Ltd
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Russel Martin

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

162565 162565d 162565r

LT02/LP2 QC QC QC

-- -- -- --
18/6/08 -- -- --
25/6/08 25/6/08 -- 25/6/08

26/6/08--25/6/0825/6/08

mb

APHA 2540C
Total Dissolved Solids (TDS)
Method :

EQL
1 27500 28000 2% <1TDS

Results expressed in mg/l unless otherwise specified

Comments: 

APHA 2540C: Determined gravimetrically.
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Quality, Service, Support

Sample 

Receipt
Notice (SRN) for 038250E

 2:18:38PMReport Time :
20/06/2008Report Date  :

Client Details

Project Name:

Laboratory Report:

Client Name:

CoC Serial Number:

Sample Matrix:

Date Sampled (earliest date):

26/06/2008

Sinclair Knight Merz Pty Ltd

VE30064

WATER

No surcharge applied (results by 6:30pm on 
due date)

038250

Project Number:

20/05/2008

Purchase Order:

Client Address: 33 King William St
Adelaide SA 5000

08 8424 3800
08 8424 3810

Client Phone:
Client Fax:

Russel Martin
rmartin@skm.com.auContact Email:

Contact Name:

Laboratory Reference Information

Please have this information ready 
when contacting Labmark.

Laboratory Address:

Sample Receipt Contact:

Geoff WeirReporting Contact:

- Not provided -
- Not provided -

Phone:

- Not provided -

Fax:

- Not provided, standard prices apply Quotation Number:

Email: 

Email: geoff.weir@labmark.com.au

18/06/2008
Date Samples Received:
Date Sample Receipt Notice issued: 20/06/2008
Date Preliminary Report Due:

Surcharge:

NATA Accreditation: 13542
185-336 (Sydney)TGA GMP License:
6105 (Sydney)APVMA License:

200521534 (Sydney)AQIS Entry Permit:
NO356 (Sydney)AQIS Approval:

E

Unit 1, 8 Leighton Pl.
Asquith NSW 2077

61 2 9476 6533
61 2 9476 8219

Ros Schacht
Ros.Schacht@labmark.com.au

Reporting Requirements: Electronic Data Download required:Yes

Sample Condition: COC received with samples.  Report number and lab ID's defined on COC.
Samples received in good order .
Samples received with cooling media: Ice bricks .
Samples received chilled.
Security seals not used .
Sample container & chemical preservation suitable .

Comments: TDS and TOC subcontracted to SAL | Metals analysis subcontracted to LabMark Melbourne

Holding Times: Date received allows for sufficient time to meet Technical Holding Times.

Preservation: Chemical preservation of samples unsatisfactory for requested analytes.

Invoice Number: 32528

Important Notes:
LabMark shall responsibly dispose of spent customer soil and water samples which includes the disintegration of the sample label. A 
sample disposal fee of $1.00 is applicable on all samples received by the laboratory regardless of  whether they have undergone 
analytical testing. Sample disposal of environmental samples shall be 31 days (water) and 3 months (soil, HN03 preserved samples) 
after laboratory receipt, unless otherwise requested in writing by the client. Samples requested to be held in non-refrigerated storage 
shall incur $5.00/ sample/ 3 months. Additional refrigerated storage shall incur $30/ sample/ 3 months. Combination prices apply only 
if requested. Transfer of report ownership from LabMark to the client shall occur once full and final payment has been settled and 
verified. All report copies may be retracted where full payment does not occur within the agreed settlement period.

Analysis comments:

Subcontracted Analyses:
Reported by Amdel Limited, NATA accreditation No.1526.
Reported by Sydney Analytical Laboratories, NATA accreditation No.1884.

 Form QS0012, Rev 12: Date Issued 06/02/08.

Thank you for choosing Labmark to analyse your project samples.
Additional information on www.labmark.com.au



Quality, Service, Support

Sample 

Receipt
Notice (SRN) for 038250E

 2:18:38PMReport Time :
20/06/2008Report Date  :

Requested Analysis
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Client Sample IDNo. DepthDate

The  table  below  represents  LabMark's  understanding  and  interpretation of the customer supplied sample COC request  (refer  to  SRN comments section
on  first  page  for  external  subcontracting  method  details).  Please  confirm  that  your  COC  request  has  been  entered  correctly.  Due  to  THT  and  TAT
requirements,  testing  shall  commence  immediately  as  per  this  table,  unless  the  customer  intervenes  with  a  correction  prior  to  testing.  
  

GRID REVIEW TABLE

162565 LT02/LP218/06

Totals: 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11

'PREP  Not  Reported'  refers  to  an  internal  laboratory  instruction  - client confirmation of this parameter is not required.  

 Form QS0012, Rev 12: Date Issued 06/02/08.

Thank you for choosing Labmark to analyse your project samples.
Additional information on www.labmark.com.au































This document is issued in accordance with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025

Accreditation Number: 1645

Certificate of Analysis
Sinclair Knight Mertz

Level 5, 33 King William Street

Adelaide SA 5000 

Attention: Daniel Pierce

Project 08ENME0020073

Client Reference VE30064

Received Date 01/08/2008 02:39:00 PM

Customer Sample ID LR 9 LR 2 LR 8 Duplicate

Amdel Sample Number 1111342 1111343 1111344 1111345

Date Sampled 31/07/2008 31/07/2008 31/07/2008 31/07/2008

Test/Reference UnitPQL

0000 Gold (Au) 
µg/L 6.6 3.620 2.6Gold (Au)* -

Metals

Test/Reference UnitPQL

3100 Dissolved Metals in Water By ICP/MS 
µg/L 9.5 7.27.6 7.9Aluminium 5

µg/L 1.2 <1<1 <1Antimony 1

µg/L <5 <5<5 <5Arsenic 5

µg/L 18 2713 29Barium 5

µg/L <5 <5<5 <5Beryllium 5

µg/L 7600 70007100 6700Boron 5

µg/L <2 <2<2 <2Cadmium 2

µg/L <5 <5<5 <5Chromium 5

µg/L <5 5.1<5 5.2Cobalt 5

µg/L 7.6 3126 32Copper 5

µg/L <5 <5<5 <5Lead 5

µg/L 300 230170 240Lithium 5

µg/L 2200 890300 910Manganese 5

µg/L <5 <5<5 <5Molybdenum 5

µg/L 11 1710 17Nickel 5

µg/L 51 4628 46Selenium 5

µg/L 16000 1500012000 16000Strontium 5

µg/L <5 <5<5 <5Thallium 5

µg/L <5 <5<5 <5Thorium 5

µg/L <5 <5<5 <5Tin 5

µg/L 18 196.7 19Titanium 5

µg/L 32 2026 21Uranium 5

µg/L <5 <5<5 <5Vanadium 5

µg/L 46 3536 42Zinc 5

3200 Dissolved Metals in Water - ICP/AES 
µg/L 1240000 1030000890000 1120000Calcium 100

µg/L 5800 1280114 1310Iron 100

µg/L 1490000 900000606000 982000Magnesium 100

µg/L 120000 14000074000 150000Potassium 1000

µg/L 9840000 102000007120000 11100000Sodium 100

Inorganics

Test/Reference UnitPQL

4010 Conductivity in Water 
µS/cm 30900 3350022600 33900Electrical Conductivity 20

First Reported:  8 August 2008 Page 1 of 6

Date Printed: 14 August 2008 Final Report Number :

Labmark 1868 Dandenong Rd Clayton  VIC Australia 3168

ABN: 30 008 127 802 Telephone: (03) 9538 2277 Facsimile: (03) 9538 2278
323422



Customer Sample ID LR 9 LR 2 LR 8 Duplicate

Amdel Sample Number 1111342 1111343 1111344 1111345

Date Sampled 31/07/2008 31/07/2008 31/07/2008 31/07/2008

Inorganics

Test/Reference UnitPQL

4000 pH in Water 
pH 6.6 7.17.2 7.1pH 0.1

4110 Dissolved Solids in Water 
mg/L 29000 3000018000 31000Total Dissolved Solids 20

4540 TKN in Water by Titration 
mg/L <1 <1<1 <1TKN 1

4410 TOC in Water By Analyser 
mg/L 2.8 <1<1 <1Total Organic Carbon 1

4941 Total Nitrogen in Water by Calc 
mg N/L <2 18<2 <2Total Nitrogen 2

4300 Anions in Water by IC 
mg/L 12000 150008200 14000Chloride 0.5

mg/L 1.8 3.83.2 1.7Fluoride 0.5

mg N/L <0.5 18<0.5 <0.5Nitrate as N 0.5

mg N/L <0.5 <0.5<0.5 <0.5Nitrite as N 0.5

mg/L 4700 38002300 3700Sulphate 0.5

Miscellaneous

Test/Reference UnitPQL

mg/L 339 163161 166Total Alkalinity as CaCo3* -

mg/L <1 <1<1 <1Carbonate Alkalinity as CaCo3* -

mg/L 339 163161 166Bicarbonate Alkalinity as CaCo3* -

mg/L 16 16.514 16.4Silica* -

Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.

Description AnalysedExtracted

0000 Gold (Au) 14/08/2008

3100 Dissolved Metals in Water By ICP/MS 04/08/2008 11/08/2008

3200 Dissolved Metals in Water - ICP/AES 04/08/2008 06/08/2008

4000 pH in Water 04/08/2008

4010 Conductivity in Water 05/08/2008

4110 Dissolved Solids in Water 06/08/2008

4300 Anions in Water by IC 04/08/2008 08/08/2008

4410 TOC in Water By Analyser 04/08/2008 06/08/2008

4540 TKN in Water by Titration 04/08/2008 05/08/2008

4941 Total Nitrogen in Water by Calc 05/08/2008

NEW_TEST01 11/08/2008

Test Description

4000 pH in Water As noted in LM-FOR-ADM-020 pH should be tested in the field, therefore 

this test has been analysed in the laboratory outside Holding Times

First Reported:  8 August 2008 Page 2 of 6
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LR 9

All the TDS results have been performed in duplicate, with the duplicate results all demonstration RPD's <5%.

LR 2

All the TDS results have been performed in duplicate, with the duplicate results all demonstration RPD's <5%.

LR 8

All the TDS results have been performed in duplicate, with the duplicate results all demonstration RPD's <5%.

Duplicate

All the TDS results have been performed in duplicate, with the duplicate results all demonstration RPD's <5%.
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Amdel Internal Quality Control Review

General

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples

    are included in this QC report where applicable. Additional QC data may be available on request.

2. Amdel QC Acceptance/Rejection criteria are available on request.

3. Proficiency trial results are available on request.

4. Actual PQLs are matrix dependant. Quotes PQLs may be raised where sample extracts are diluted due to interferences.

5. Results are uncorrected for matrix spike or surrogate recoveries.

6. Test samples duplicated or spiked, are for this job only and are identified in the following QC report.

7. SVOC analyses on waters are performed on  homogenized, unfiltered sample, unless noted otherwise.

8. When individual results are qualified in the body of a report, refer to the qualifier descriptions that follow.

9. Samples were analysed on an as received basis.

10. This report replaces any interim results previously issued.

Holding Times

Please refer to 'Sampling and Preservation Chart for Soils & Waters' for holding times. (Form LM-FOR-ADM-020)

For samples received on the last day of holding time, notification of testing requirements should have been received at least

6 hours prior to sample receipt deadlines as stated on the Sample Receipt Acknowledgement.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues,

suitablity qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

**NOTE: pH duplicates are reported as a range NOT an RPD

Quality Control Results

Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1113311 [ Method Blank ]

3200 Dissolved Metals in Water - ICP/AES

Calcium µg/L <100 < 100 T

Iron µg/L <100 < 100 T

Magnesium µg/L <100 < 100 T

Phosphorus µg/L <100 < 100 T

Potassium µg/L <1000 < 1000 T

Sodium µg/L <100 < 100 T

1113391 [ Method Blank ]

3100 Dissolved Metals in Water By ICP/MS

Antimony µg/L <1 < 1 T

Arsenic µg/L <5 < 5 T

Barium µg/L <5 < 5 T

Beryllium µg/L <5 < 5 T

Boron µg/L <5 < 5 T

Cadmium µg/L <2 < 2 T

Chromium µg/L <5 < 5 T

Cobalt µg/L <5 < 5 T

Copper µg/L <5 < 5 T

Lead µg/L <5 < 5 T

Manganese µg/L <5 < 5 T

Molybdenum µg/L <5 < 5 T

Nickel µg/L <5 < 5 T

Selenium µg/L <5 < 5 T

Tin µg/L <5 < 5 T

Vanadium µg/L <5 < 5 T

Zinc µg/L <5 < 5 T
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Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1113392 [ Laboratory Control Sample ]

3100 Dissolved Metals in Water By ICP/MS Expected Value Percent Recovery

Antimony µg/L 92 100.0 92 80-120 % T

Arsenic µg/L 100 100.0 102 80-120 % T

Barium µg/L 97 100.0 97 80-120 % T

Beryllium µg/L 100 100.0 101 80-120 % T

Cadmium µg/L 97 100.0 97 80-120 % T

Chromium µg/L 96 100.0 96 80-120 % T

Cobalt µg/L 97 100.0 97 80-120 % T

Copper µg/L 99 100.0 99 80-120 % T

Lead µg/L 92 100.0 92 80-120 % T

Manganese µg/L 99 100.0 99 80-120 % T

Molybdenum µg/L 120 100.0 119 80-120 % T

Nickel µg/L 98 100.0 98 80-120 % T

Selenium µg/L 110 100.0 108 80-120 % T

Tin µg/L 97 100.0 97 80-120 % T

Vanadium µg/L 98 100.0 98 80-120 % T

Zinc µg/L 100 100.0 100 80-120 % T

Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1112787 [ Method Blank ]

4300 Anions in Water by IC

Bromide mg/L <0.5 < 0.5 T

Chloride mg/L <0.5 < 0.5 T

Fluoride mg/L <0.5 < 0.5 T

Nitrate mg/L <0.5 < 0.5 T

Nitrite mg/L <0.5 < 0.5 T

Orthophosphate as P mg/L <0.5 < 0.5 T

Sulphate mg/L <0.5 < 0.5 T

1112926 [ Method Blank ]

4410 TOC in Water By Analyser

Total Organic Carbon mg/L <1 < 1 T

1113566 [ Method Blank ]

4540 TKN in Water by Titration

TKN mg/L <1 < 1 T

1113990 [ Method Blank ]

4110 Dissolved Solids in Water

Total Dissolved Solids mg/L <5 < 5 T

1112789 [ Laboratory Control Sample ]

4300 Anions in Water by IC Expected Value Percent Recovery

Bromide mg/L 95 100.0 95 80-120 % T

Chloride mg/L 95 100.0 95 80-120 % T

Fluoride mg/L 94 100.0 94 80-120 % T

Nitrate mg/L 110 100.0 109 80-120 % T

Nitrite mg/L 85 100.0 85 80-120 % T

Orthophosphate as P mg/L 92 100.0 92 80-120 % T

Sulphate mg/L 93 100.0 93 80-120 % T

1112928 [ Laboratory Control Sample ]

4410 TOC in Water By Analyser Expected Value Percent Recovery

Total Organic Carbon mg/L 9.2 10.0 92 80-120 % T

1113158 [ Laboratory Control Sample ]

4010 Conductivity in Water Expected Value Percent Recovery

Electrical Conductivity µS/cm 1420 N/A N/A N/A N/A

1113568 [ Laboratory Control Sample ]

4540 TKN in Water by Titration Expected Value Percent Recovery

TKN mg/L 96 100.0 96 80-120 % T
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Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1113991 [ Laboratory Control Sample ]

4110 Dissolved Solids in Water Expected Value Percent Recovery

Total Dissolved Solids mg/L 950 1000.0 95 90-110 % T

Report Results Information

Amdel MelbourneGold (Au)

Sample Integrity

N/ACustody Seals Intact (if used)

YesAttempt to Chill was evident

YesSamples correctly preserved

YesOrganic samples had Teflon liners

N/ASamples received with Zero Headspace

YesSamples received within HoldingTime

YesSome samples have been subcontracted

Authorised By

Client Services OfficerCarol Cawrse

Accreditation Number: 1645Mark Herbstreit Senior Analyst - Metals

Accreditation Number: 1645Helen Lei Senior Analyst - Waters

Laboratory Manager

Operations ManagerAnthony Crane

Final Report

- Indicates Not Requested                     * Indicates NATA accreditation does not cover the performance of this service

Amdel Limited shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretaton given 

in this report. In no case shall Amdel Limited be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising 

from this report. This document shall not be reproduced except in full and relates only to the items tested.  Unless indicated otherwise, the tests were performed on the samples as received.

The samples were not collected by Amdel staff.
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Sample Receipt Advice

Customer Service - 1300 552 389

Client Name: Sinclair Knight Mertz Date Received: 1 August 2008

Attention: MR Daniel Pierce Due Date: 8 August 2008

Client Reference number: Turnaround: StandardVE30064

Amdel Reference number: 08ENME0020073 Your Amdel Contact: Vanda Dabkowski
0395382267

If you have any queries regarding turnaround and sample progress, technical queries or wish to make changes please contact the laboratory immediately.

Job Information

Sample Integrity

Attempt to Chill was evident Yes 

Samples correctly preserved Yes 

Organic samples had Teflon liners Yes 

Samples received with Zero Headspace N/A 

Samples received within HoldingTime Yes 

Some samples have been subcontracted Yes 

Custody Seals Intact (if used) N/A 

Analysis Requested

Analysis Requested Method Code Number Of Samples

4300Anions in Water by IC  4

4010Conductivity in Water  4

0000Gold (Au)  4

3200Dissolved Metals in Water - ICP/AES  4

3100Dissolved Metals in Water By ICP/MS  4

NEW_TEST01  4

4000pH in Water  4

4110Dissolved Solids in Water  4

4540TKN in Water by Titration  4

4410TOC in Water By Analyser  4

4941Total Nitrogen in Water by Calc  4



  Note

- Turn Around Time starts when samples are received at the Laboratory

- For samples received after 4pm, Turn Around Time starts the next working day

- For samples received on the last day of holding time, notification of testing requirements must be

  given at least 6 hours prior to the sample receipt deadlines; Should the laboratory not receive 

  the information in the required timeframe a suitably qualified results may still be reported.

- Surcharges may apply for 24 and 48 hour turnaround.

- Water samples will be discarded after 6 weeks unless notified.

- Soil samples are chilled for 1 month and will be discarded after 3 months unless notified.

- Samples submitted for Micro analysis on a Friday may incur a $150 surcharge and / or be

  analysed outside holding time (24 Hour Holding Time).

- The Quoted Due Date does not apply to sub-contracted tests or some in-house tests. Contact your 

  Customer Support Officer for details

  NOTE:  Unless advised otherwise - Sample analysis will commence regardless of integrity 

  issues and / or non-conformance and these will be recorded on the final report.

Logged in by :  Duncan Harrison Date :  Fri 1 August 2008

Labmark 1868 Dandenong Rd Clayton  VIC Australia 3168

ABN: 30 008 127 802 Telephone: (03) 9538 2277 Facsimile: (03) 9538 2278



This document is issued in accordance with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025

Accreditation Number: 1645

Certificate of Analysis
Labmark P/L

Unit 1 / 8 Leighton Plc

Asquith NSW 2077 

Australia

Attention: Poonam Raj

Project 08ENME0019303

Client Reference E038811

Received Date 24/07/2008 11:36:00 AM

Customer Sample ID 168101 168102 168103 168104 168105

Amdel Sample Number 1098391 1098392 1098393 1098394 1098395

Date Sampled 21/07/2008 21/07/2008 21/07/2008 21/07/2008 21/07/2008

Metals

Test/Reference UnitPQL

3200 Total Metals in Water by ICP/AES 
µg/L 7380000 6550000117000 8020000 7460000Iron 100

3100 Dissolved Metals in Water By ICP/MS 
µg/L 10000000 6600000390 3900000 8200000Aluminium 5

µg/L <1 1.3<1 1.3 <1Antimony 1

µg/L 50 9.1<5 47 <5Arsenic 5

µg/L 62 3319 23 38Barium 5

µg/L 560 470<5 310 540Beryllium 5

µg/L 1400 610033000 1800 2000Boron 5

µg/L 270 200<2 140 240Cadmium 2

µg/L 75000 430001800 56000 69000Cobalt 5

µg/L 500000 9700840 4300 280000Copper 5

µg/L 99 2913 200 29Lead 5

µg/L 21000 16000620 14000 20000Lithium 5

µg/L 200000 14000016000 240000 160000Manganese 5

µg/L <5 <5<5 47 <5Molybdenum 5

µg/L 9700 5700320 7700 8600Nickel 5

µg/L 6700 5500120 3500 6300Selenium 5

µg/L 8.2 6.97.4 6.7 6.8Silver 5

µg/L 4900 450024000 8700 4900Strontium 5

µg/L 7.7 <5<5 <5 <5Thallium 5

µg/L <5 <5<5 <5 <5Tin 5

µg/L 22 4921 20 54Titanium 5

µg/L 320000 25000011000 400000 330000Uranium 5

µg/L 880 42018 520 820Vanadium 5

µg/L 50000 32000380 31000 47000Zinc 5

3200 Dissolved Metals in Water - ICP/AES 
µg/L 35800 382007130 28900 40800Silicon 100

Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.

Description AnalysedExtracted

3100 Dissolved Metals in Water By ICP/MS 25/07/2008 30/07/2008

3200 Dissolved Metals in Water - ICP/AES 28/07/2008 30/07/2008

3200 Total Metals in Water by ICP/AES 28/07/2008 30/07/2008
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Amdel Internal Quality Control Review

General

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples

    are included in this QC report where applicable. Additional QC data may be available on request.

2. Amdel QC Acceptance/Rejection criteria are available on request.

3. Proficiency trial results are available on request.

4. Actual PQLs are matrix dependant. Quotes PQLs may be raised where sample extracts are diluted due to interferences.

5. Results are uncorrected for matrix spike or surrogate recoveries.

6. Test samples duplicated or spiked, are for this job only and are identified in the following QC report.

7. SVOC analyses on waters are performed on  homogenized, unfiltered sample, unless noted otherwise.

8. When individual results are qualified in the body of a report, refer to the qualifier descriptions that follow.

9. Samples were analysed on an as received basis.

10. This report replaces any interim results previously issued.

Holding Times

Please refer to 'Sampling and Preservation Chart for Soils & Waters' for holding times. (Form LM-FOR-ADM-020)

For samples received on the last day of holding time, notification of testing requirements should have been received at least

6 hours prior to sample receipt deadlines as stated on the Sample Receipt Acknowledgement.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues,

suitablity qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

**NOTE: pH duplicates are reported as a range NOT an RPD

Quality Control Results

Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1102581 [ Method Blank ]

3100 Dissolved Metals in Water By ICP/MS

Antimony µg/L <1 < 1 T

Arsenic µg/L <5 < 5 T

Barium µg/L <5 < 5 T

Beryllium µg/L <5 < 5 T

Boron µg/L <5 < 5 T

Cadmium µg/L <2 < 2 T

Chromium µg/L <5 < 5 T

Cobalt µg/L <5 < 5 T

Copper µg/L <5 < 5 T

Lead µg/L <5 < 5 T

Manganese µg/L <5 < 5 T

Molybdenum µg/L <5 < 5 T

Nickel µg/L <5 < 5 T

Selenium µg/L <5 < 5 T

Tin µg/L <5 < 5 T

Vanadium µg/L <5 < 5 T

Zinc µg/L 7.7 < 5 F

1102641 [ Method Blank ]

3200 Dissolved Metals in Water - ICP/AES

Iron µg/L <100 < 100 T

1102651 [ Method Blank ]

3200 Total Metals in Water by ICP/AES

Iron µg/L <100 < 100 T
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Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1102582 [ Laboratory Control Sample ]

3100 Dissolved Metals in Water By ICP/MS Expected Value Percent Recovery

Antimony µg/L 99 100.0 99 80-120 % T

Arsenic µg/L 100 100.0 100 80-120 % T

Barium µg/L 99 100.0 99 80-120 % T

Beryllium µg/L 100 100.0 100 80-120 % T

Boron µg/L 110 100.0 105 80-120 % T

Cadmium µg/L 100 100.0 102 80-120 % T

Chromium µg/L 97 100.0 97 80-120 % T

Cobalt µg/L 99 100.0 99 80-120 % T

Copper µg/L 100 100.0 100 80-120 % T

Lead µg/L 98 100.0 98 80-120 % T

Manganese µg/L 98 100.0 98 80-120 % T

Molybdenum µg/L 120 100.0 115 80-120 % T

Nickel µg/L 100 100.0 100 80-120 % T

Selenium µg/L 96 100.0 96 80-120 % T

Tin µg/L 100 100.0 101 80-120 % T

Vanadium µg/L 97 100.0 97 80-120 % T

Zinc µg/L 100 100.0 101 80-120 % T

1098411 [ Duplicate of 1098391 ]

3200 Dissolved Metals in Water - ICP/AES Result 2 RPD

Silicon µg/L 35600 35800 N/A N/A N/A

1098412 [ Duplicate of 1098391 ]

3200 Total Metals in Water by ICP/AES Result 2 RPD

Iron µg/L 7310000 7380000 1 0-30 % T

1098413 [ Duplicate of 1098391 ]

3100 Dissolved Metals in Water By ICP/MS Result 2 RPD

Aluminium µg/L 8900000 10000000 17 0-10 % F

Antimony µg/L <1 <1 <1 0-10 % T

Arsenic µg/L 38 50 26 0-10 % F

Barium µg/L 60 62 2 0-10 % T

Beryllium µg/L 640 560 14 0-10 % F

Boron µg/L 1800 1400 20 0-10 % F

Cadmium µg/L 280 270 5 0-10 % T

Cobalt µg/L 71000 75000 5 0-10 % T

Copper µg/L 540000 500000 8 0-10 % T

Lead µg/L 99 99 <1 0-10 % T

Lithium µg/L 21000 21000 1 0-10 % T

Manganese µg/L 210000 200000 5 0-10 % T

Molybdenum µg/L <5 <5 <1 0-10 % T

Nickel µg/L 9200 9700 5 0-10 % T

Selenium µg/L 6500 6700 3 0-10 % T

Silver µg/L 7.0 8.2 16 0-10 % F

Strontium µg/L 5000 4900 <1 0-10 % T

Thallium µg/L 7.6 7.7 1 0-10 % T

Tin µg/L <5 <5 <1 0-10 % T

Titanium µg/L 25 22 13 0-10 % F

Uranium µg/L 340000 320000 7 0-10 % T

Vanadium µg/L 980 880 11 0-10 % F

Zinc µg/L 47000 50000 6 0-10 % T

Sample Integrity

YesAttempt to Chill was evident

YesSamples correctly preserved

YesSamples received within HoldingTime

NoSome samples have been subcontracted
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Authorised By

Client Services OfficerRuth Callander

Accreditation Number: 1645Mark Herbstreit Senior Analyst - Metals

Laboratory Manager

Operations ManagerAnthony Crane

Final Report

- Indicates Not Requested                     * Indicates NATA accreditation does not cover the performance of this service

Amdel Limited shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretaton given 

in this report. In no case shall Amdel Limited be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising 

from this report. This document shall not be reproduced except in full and relates only to the items tested.  Unless indicated otherwise, the tests were performed on the samples as received.

The samples were not collected by Amdel staff.

First Reported: 30 July 2008 Page 4 of 4

Date Printed: 30 July 2008 Final Report Number :

Labmark 1868 Dandenong Rd Clayton  VIC Australia 3168

ABN: 30 008 127 802 Telephone: (03) 9538 2277 Facsimile: (03) 9538 2278
319511



Final

Certificate
of Analysis

Laboratory Report No: 038811

Client Name: 

Client Reference: 

Page:  3 of 13

plus cover page

Contact Name: 

VE30064 

Date: 08/08/08 
This report supercedes reports issued on:  31/07/08

Sinclair Knight Merz Pty Ltd

E

Daniel Pierce

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

168101 168102 168103 168105 168101d 168101r 168102s lcs mb

H1-1 H3-1 H3-2 H4-2 H1-2 QC QC QC QC QC

-- -- -- -- -- -- -- -- -- --
21/7/08 21/7/08 21/7/08 21/7/08 21/7/08 -- -- -- -- --
23/7/08 23/7/08 23/7/08 23/7/08 23/7/08 23/7/08 -- 23/7/08 23/7/08 23/7/08

24/7/0824/7/0824/7/08--24/7/0824/7/0824/7/0824/7/0824/7/0824/7/08

168104

E035.1
Total alkalinity
Method :

EQL
5 <5 1920 <5 <5 <5 <5 -- # 92% <5Alkalinity

Results expressed in mg/l unless otherwise specified

Comments: # Percent recovery not available due to significant background levels of analyte in sample.  

E035.1: Determination by colour and/or by titration. Results expressed as CaCO3.

LabMark Pty Ltd  ABN 27 079 798 397  SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533  Fax: (02) 9476 8219  MELBOURNE: 116 Moray Street, South Melbourne VIC 3205 Telephone: (03) 9686 8344  Fax: (03) 9686 7344       
Form QS0145, Rev. 0 : Date Issued 10/03/05No. 13542
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Sinclair Knight Merz Pty Ltd

E

Daniel Pierce

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

168101 168102 168103 168105 168101d 168101r 168102s lcs mb

H1-1 H3-1 H3-2 H4-2 H1-2 QC QC QC QC QC

-- -- -- -- -- -- -- -- -- --
21/7/08 21/7/08 21/7/08 21/7/08 21/7/08 -- -- -- -- --
23/7/08 23/7/08 23/7/08 23/7/08 23/7/08 23/7/08 -- 23/7/08 23/7/08 23/7/08

23/7/0823/7/0823/7/08--23/7/0823/7/0823/7/0823/7/0823/7/0823/7/08

168104

E033.1/E045.1/E047.1
Chloride
Method :

EQL
1 4370 9040 4050 4200 4340 4600 5% # 105% <1Chloride

Results expressed in mg/l unless otherwise specified

Comments: # Percent recovery not available due to significant background levels of analyte in sample.  

E033.1/E045.1/E047.1: Determination by colour and/or by Ion Chromatography. Sample filtered through a 0.45um filter prior to analysis.

LabMark Pty Ltd  ABN 27 079 798 397  SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533  Fax: (02) 9476 8219  MELBOURNE: 116 Moray Street, South Melbourne VIC 3205 Telephone: (03) 9686 8344  Fax: (03) 9686 7344       
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Date: 08/08/08 
This report supercedes reports issued on:  31/07/08

Sinclair Knight Merz Pty Ltd

E

Daniel Pierce

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

168101 168102 168103 168105 168101d 168101r 168102s lcs mb

H1-1 H3-1 H3-2 H4-2 H1-2 QC QC QC QC QC

-- -- -- -- -- -- -- -- -- --
21/7/08 21/7/08 21/7/08 21/7/08 21/7/08 -- -- -- -- --
23/7/08 23/7/08 23/7/08 23/7/08 23/7/08 23/7/08 -- 23/7/08 23/7/08 23/7/08

23/7/0823/7/0823/7/08--23/7/0823/7/0823/7/0823/7/0823/7/0823/7/08

168104

E034.1/E045.1
Fluoride
Method :

EQL
0.1 13400 10.4 8990 5010 10400 13800 3% # 103% <0.1Fluoride

Results expressed in mg/l unless otherwise specified

Comments: # Percent recovery not available due to significant background levels of analyte in sample.  

E034.1/E045.1: Determined by FIA-Ion Selective Electrode and/or by Ion Chromatography. Samples filtered through a 0.45um filter prior to analysis.
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Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

168101 168102 168103 168105 168101d 168101r 168102s lcs mb

H1-1 H3-1 H3-2 H4-2 H1-2 QC QC QC QC QC

-- -- -- -- -- -- -- -- -- --
21/7/08 21/7/08 21/7/08 21/7/08 21/7/08 -- -- -- -- --
23/7/08 23/7/08 23/7/08 23/7/08 23/7/08 23/7/08 -- 23/7/08 23/7/08 23/7/08

23/7/0823/7/0823/7/08--23/7/0823/7/0823/7/0823/7/0823/7/0823/7/08

168104

E042.1/E045.1/E056.1
Sulphate
Method :

EQL
2 49300 9900 39100 39900 47300 49000 1% # 105% <2Sulphate

Results expressed in mg/l unless otherwise specified

Comments: # Percent recovery not available due to significant background levels of analyte in sample.  

E042.1/E045.1/E056.1: Determination by colour and/or by Ion Chromatography. Sample filtered through 0.45um prior to analysis.
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Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

168101 168102 168103 168105 168101d 168101r 168102s lcs mb

H1-1 H3-1 H3-2 H4-2 H1-2 QC QC QC QC QC

-- -- -- -- -- -- -- -- -- --
21/7/08 21/7/08 21/7/08 21/7/08 21/7/08 -- -- -- -- --
23/7/08 23/7/08 23/7/08 23/7/08 23/7/08 23/7/08 -- 23/7/08 23/7/08 23/7/08

23/7/0823/7/0823/7/08--23/7/0823/7/0823/7/0823/7/0823/7/0823/7/08

168104

E037.1/E051.1
Nitrite as N
Method :

EQL
0.01 0.02 0.04 <0.01 0.04 0.01 0.02 0% 111% 90% <0.01NO2-N

E037.1/E051.1
Nitrate as N
Method :

EQL
0.01 0.01 10.2 <0.01 0.01 0.02 0.01 0% # 103% <0.01NO3-N

Results expressed in mg/l unless otherwise specified

Comments: # Percent recovery not available due to significant background levels of analyte in sample.  

E037.1/E051.1: Nitrate determined by colour. Sample filtered through 0.45um prior to analysis.
E037.1/E051.1: Nitrite determined by colour. Sample filtered through 0.45um prior to analysis.
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Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

168101 168102 168103 168105 168101d 168101r 168102s lcs mb

H1-1 H3-1 H3-2 H4-2 H1-2 QC QC QC QC QC

-- -- -- -- -- -- -- -- -- --
21/7/08 21/7/08 21/7/08 21/7/08 21/7/08 -- -- -- -- --
23/7/08 23/7/08 23/7/08 23/7/08 23/7/08 23/7/08 -- 23/7/08 23/7/08 23/7/08

24/7/0824/7/0825/7/08--25/7/0825/7/0825/7/0825/7/0825/7/0825/7/08

168104

E039.1
TKN (as N)
Method :

EQL
0.1 98.6 15.6 70.3 2.1 120 82.6 18% # 92% <0.1Total Kjeldahl Nitrogen

Results expressed in mg/l unless otherwise specified

Comments: # Percent recovery not available due to significant background levels of analyte in sample.  

E039.1: Acidic digestion followed by determination by colour.
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Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

168101 168102 168103 168105 168101d 168101r 168102s lcs mb

H1-1 H3-1 H3-2 H4-2 H1-2 QC QC QC QC QC

-- -- -- -- -- -- -- -- -- --
21/7/08 21/7/08 21/7/08 21/7/08 21/7/08 -- -- -- -- --
23/7/08 23/7/08 23/7/08 23/7/08 23/7/08 23/7/08 -- 23/7/08 23/7/08 23/7/08

24/7/0824/7/0825/7/08--25/7/0825/7/0825/7/0825/7/0825/7/0825/7/08

168104

E038.1
Total Nitrogen (as N)
Method :

EQL
0.1 98.6 25.8 70.3 2.2 121 82.6 18% # 95% <0.1Total Nitrogen (as N)

Results expressed in mg/l unless otherwise specified

Comments: # Percent recovery not available due to significant background levels of analyte in sample.  

E038.1: Total Nitrogen by calculation.
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Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

168101 168102 168103 168105 168101d 168101r 168102s lcs mb

H1-1 H3-1 H3-2 H4-2 H1-2 QC QC QC QC QC

-- -- -- -- -- -- -- -- -- --
21/7/08 21/7/08 21/7/08 21/7/08 21/7/08 -- -- -- -- --
23/7/08 23/7/08 23/7/08 23/7/08 23/7/08 23/7/08 -- 23/7/08 23/7/08 23/7/08

25/7/0825/7/0831/7/08--31/7/0825/7/0825/7/0825/7/0825/7/0825/7/08

168104

E020.1/E030.1
Major cations
Method :

EQL
0.1 738 755 669 627 690 725 2% # 109% <0.1Calcium
0.1 839 948 492 1660 597 808 4% # 112% <0.1Magnesium
0.1 3810 9330 3330 3700 3810 3740 2% # 109% <0.1Sodium
0.1 655 26.6 730 527 752 633 3% # 100% <0.1Potassium

Results expressed in mg/l unless otherwise specified

Comments: # Percent recovery not available due to significant background levels of analyte in sample.  

E020.1/E030.1: Sample directly analysed by Flame AAS and/or ICP-OES.

LabMark Pty Ltd  ABN 27 079 798 397  SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533  Fax: (02) 9476 8219  MELBOURNE: 116 Moray Street, South Melbourne VIC 3205 Telephone: (03) 9686 8344  Fax: (03) 9686 7344       
Form QS0145, Rev. 0 : Date Issued 10/03/05No. 13542



Final

Certificate
of Analysis

Laboratory Report No: 038811

Client Name: 

Client Reference: 

Page:  11 of 13

plus cover page

Contact Name: 

VE30064 

Date: 08/08/08 
This report supercedes reports issued on:  31/07/08

Sinclair Knight Merz Pty Ltd

E

Daniel Pierce

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

168101 168102 168103 168105 168101d 168101r 168102s lcs mb

H1-1 H3-1 H3-2 H4-2 H1-2 QC QC QC QC QC

-- -- -- -- -- -- -- -- -- --
21/7/08 21/7/08 21/7/08 21/7/08 21/7/08 -- -- -- -- --
23/7/08 23/7/08 23/7/08 23/7/08 23/7/08 23/7/08 -- 23/7/08 23/7/08 23/7/08

24/7/0824/7/0824/7/08--24/7/0824/7/0824/7/0824/7/0824/7/0824/7/08

168104

E035.1
Alkalinity (CO3, HCO3, OH)
Method :

EQL
5 <5 <5 <5 <5 <5 <5 -- -- -- <5Carbonate
5 <5 1920 <5 <5 <5 <5 -- # 92% <5Bicarbonate
5 <5 <5 <5 <5 <5 <5 -- -- -- <5Hydroxide

Results expressed in mg/l unless otherwise specified

Comments: # Percent recovery not available due to significant background levels of analyte in sample.  

E035.1: Determination by colour and/or by titration, followed by calculation. Results expressed as CaCO3.

LabMark Pty Ltd  ABN 27 079 798 397  SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533  Fax: (02) 9476 8219  MELBOURNE: 116 Moray Street, South Melbourne VIC 3205 Telephone: (03) 9686 8344  Fax: (03) 9686 7344       
Form QS0145, Rev. 0 : Date Issued 10/03/05No. 13542



Final

Certificate
of Analysis

Laboratory Report No: 038811

Client Name: 

Client Reference: 

Page:  12 of 13

plus cover page

Contact Name: 

VE30064 

Date: 08/08/08 
This report supercedes reports issued on:  31/07/08

Sinclair Knight Merz Pty Ltd

E

Daniel Pierce

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

168101 168102 168103 168105 168105d 168105r mb

H1-1 H3-1 H3-2 H4-2 H1-2 QC QC QC

-- -- -- -- -- -- -- --
21/7/08 21/7/08 21/7/08 21/7/08 21/7/08 -- -- --
28/7/08 28/7/08 28/7/08 28/7/08 28/7/08 28/7/08 -- 28/7/08

29/7/08--31/7/0831/7/0831/7/0831/7/0831/7/0831/7/08

168104

E2580
Total Organic Carbon (TOC)
Method :

EQL
1 30 65 26 24 24 27 12% <1Total Organic Carbon

Results expressed in mg/l unless otherwise specified

Comments: 

E2580: TOC analyser.

LabMark Pty Ltd  ABN 27 079 798 397  SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533  Fax: (02) 9476 8219  MELBOURNE: 116 Moray Street, South Melbourne VIC 3205 Telephone: (03) 9686 8344  Fax: (03) 9686 7344       
Form QS0145, Rev. 0 : Date Issued 10/03/05No. 13542



Final

Certificate
of Analysis

Laboratory Report No: 038811

Client Name: 

Client Reference: 

Page:  13 of 13

plus cover page

Contact Name: 

VE30064 

Date: 08/08/08 
This report supercedes reports issued on:  31/07/08

Sinclair Knight Merz Pty Ltd

E

Daniel Pierce

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

168101 168102 168103 168105 168105d 168105r mb

H1-1 H3-1 H3-2 H4-2 H1-2 QC QC QC

-- -- -- -- -- -- -- --
21/7/08 21/7/08 21/7/08 21/7/08 21/7/08 -- -- --
28/7/08 28/7/08 28/7/08 28/7/08 28/7/08 28/7/08 -- 28/7/08

29/7/08--29/7/0829/7/0829/7/0829/7/0829/7/0829/7/08

168104

APHA 2540C
Total Dissolved Solids (TDS)
Method :

EQL
1 99300 31100 78500 71600 96200 98800 3% <1TDS

Results expressed in mg/l unless otherwise specified

Comments: 

APHA 2540C: Determined gravimetrically.

LabMark Pty Ltd  ABN 27 079 798 397  SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533  Fax: (02) 9476 8219  MELBOURNE: 116 Moray Street, South Melbourne VIC 3205 Telephone: (03) 9686 8344  Fax: (03) 9686 7344       
Form QS0145, Rev. 0 : Date Issued 10/03/05No. 13542



This document is issued in accordance with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025

Accreditation Number: 1645

Certificate of Analysis
Labmark P/L

Unit 1 / 8 Leighton Plc

Asquith NSW 2077 

Australia

Attention: Poonam Raj

Project 08ENME0019303

Client Reference E038811

Received Date 24/07/2008 11:36:00 AM

Customer Sample ID 168101 168102 168103 168104 168105

Amdel Sample Number 1098391 1098392 1098393 1098394 1098395

Date Sampled 21/07/2008 21/07/2008 21/07/2008 21/07/2008 21/07/2008

Metals

Test/Reference UnitPQL

3200 Total Metals in Water by ICP/AES 
µg/L 7380000 6550000117000 8020000 7460000Iron 100

3100 Dissolved Metals in Water By ICP/MS 
µg/L 10000000 6600000390 3900000 8200000Aluminium 5

µg/L <1 1.3<1 1.3 <1Antimony 1

µg/L 50 9.1<5 47 <5Arsenic 5

µg/L 62 3319 23 38Barium 5

µg/L 560 470<5 310 540Beryllium 5

µg/L 1400 610033000 1800 2000Boron 5

µg/L 270 200<2 140 240Cadmium 2

µg/L 75000 430001800 56000 69000Cobalt 5

µg/L 500000 9700840 4300 280000Copper 5

µg/L 99 2913 200 29Lead 5

µg/L 21000 16000620 14000 20000Lithium 5

µg/L 200000 14000016000 240000 160000Manganese 5

µg/L <5 <5<5 47 <5Molybdenum 5

µg/L 9700 5700320 7700 8600Nickel 5

µg/L 6700 5500120 3500 6300Selenium 5

µg/L 8.2 6.97.4 6.7 6.8Silver 5

µg/L 4900 450024000 8700 4900Strontium 5

µg/L 7.7 <5<5 <5 <5Thallium 5

µg/L <5 <5<5 <5 <5Tin 5

µg/L 22 4921 20 54Titanium 5

µg/L 320000 25000011000 400000 330000Uranium 5

µg/L 880 42018 520 820Vanadium 5

µg/L 50000 32000380 31000 47000Zinc 5

3200 Dissolved Metals in Water - ICP/AES 
µg/L 35800 382007130 28900 40800Silicon 100

Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.

Description AnalysedExtracted

3100 Dissolved Metals in Water By ICP/MS 25/07/2008 30/07/2008

3200 Dissolved Metals in Water - ICP/AES 28/07/2008 30/07/2008

3200 Total Metals in Water by ICP/AES 28/07/2008 30/07/2008

First Reported: 30 July 2008 Page 1 of 4

Date Printed: 30 July 2008 Final Report Number :

Labmark 1868 Dandenong Rd Clayton  VIC Australia 3168

ABN: 30 008 127 802 Telephone: (03) 9538 2277 Facsimile: (03) 9538 2278
319511



Amdel Internal Quality Control Review

General

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples

    are included in this QC report where applicable. Additional QC data may be available on request.

2. Amdel QC Acceptance/Rejection criteria are available on request.

3. Proficiency trial results are available on request.

4. Actual PQLs are matrix dependant. Quotes PQLs may be raised where sample extracts are diluted due to interferences.

5. Results are uncorrected for matrix spike or surrogate recoveries.

6. Test samples duplicated or spiked, are for this job only and are identified in the following QC report.

7. SVOC analyses on waters are performed on  homogenized, unfiltered sample, unless noted otherwise.

8. When individual results are qualified in the body of a report, refer to the qualifier descriptions that follow.

9. Samples were analysed on an as received basis.

10. This report replaces any interim results previously issued.

Holding Times

Please refer to 'Sampling and Preservation Chart for Soils & Waters' for holding times. (Form LM-FOR-ADM-020)

For samples received on the last day of holding time, notification of testing requirements should have been received at least

6 hours prior to sample receipt deadlines as stated on the Sample Receipt Acknowledgement.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues,

suitablity qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

**NOTE: pH duplicates are reported as a range NOT an RPD

Quality Control Results

Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1102581 [ Method Blank ]

3100 Dissolved Metals in Water By ICP/MS

Antimony µg/L <1 < 1 T

Arsenic µg/L <5 < 5 T

Barium µg/L <5 < 5 T

Beryllium µg/L <5 < 5 T

Boron µg/L <5 < 5 T

Cadmium µg/L <2 < 2 T

Chromium µg/L <5 < 5 T

Cobalt µg/L <5 < 5 T

Copper µg/L <5 < 5 T

Lead µg/L <5 < 5 T

Manganese µg/L <5 < 5 T

Molybdenum µg/L <5 < 5 T

Nickel µg/L <5 < 5 T

Selenium µg/L <5 < 5 T

Tin µg/L <5 < 5 T

Vanadium µg/L <5 < 5 T

Zinc µg/L 7.7 < 5 F

1102641 [ Method Blank ]

3200 Dissolved Metals in Water - ICP/AES

Iron µg/L <100 < 100 T

1102651 [ Method Blank ]

3200 Total Metals in Water by ICP/AES

Iron µg/L <100 < 100 T

First Reported: 30 July 2008 Page 2 of 4
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Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1102582 [ Laboratory Control Sample ]

3100 Dissolved Metals in Water By ICP/MS Expected Value Percent Recovery

Antimony µg/L 99 100.0 99 80-120 % T

Arsenic µg/L 100 100.0 100 80-120 % T

Barium µg/L 99 100.0 99 80-120 % T

Beryllium µg/L 100 100.0 100 80-120 % T

Boron µg/L 110 100.0 105 80-120 % T

Cadmium µg/L 100 100.0 102 80-120 % T

Chromium µg/L 97 100.0 97 80-120 % T

Cobalt µg/L 99 100.0 99 80-120 % T

Copper µg/L 100 100.0 100 80-120 % T

Lead µg/L 98 100.0 98 80-120 % T

Manganese µg/L 98 100.0 98 80-120 % T

Molybdenum µg/L 120 100.0 115 80-120 % T

Nickel µg/L 100 100.0 100 80-120 % T

Selenium µg/L 96 100.0 96 80-120 % T

Tin µg/L 100 100.0 101 80-120 % T

Vanadium µg/L 97 100.0 97 80-120 % T

Zinc µg/L 100 100.0 101 80-120 % T

1098411 [ Duplicate of 1098391 ]

3200 Dissolved Metals in Water - ICP/AES Result 2 RPD

Silicon µg/L 35600 35800 N/A N/A N/A

1098412 [ Duplicate of 1098391 ]

3200 Total Metals in Water by ICP/AES Result 2 RPD

Iron µg/L 7310000 7380000 1 0-30 % T

1098413 [ Duplicate of 1098391 ]

3100 Dissolved Metals in Water By ICP/MS Result 2 RPD

Aluminium µg/L 8900000 10000000 17 0-10 % F

Antimony µg/L <1 <1 <1 0-10 % T

Arsenic µg/L 38 50 26 0-10 % F

Barium µg/L 60 62 2 0-10 % T

Beryllium µg/L 640 560 14 0-10 % F

Boron µg/L 1800 1400 20 0-10 % F

Cadmium µg/L 280 270 5 0-10 % T

Cobalt µg/L 71000 75000 5 0-10 % T

Copper µg/L 540000 500000 8 0-10 % T

Lead µg/L 99 99 <1 0-10 % T

Lithium µg/L 21000 21000 1 0-10 % T

Manganese µg/L 210000 200000 5 0-10 % T

Molybdenum µg/L <5 <5 <1 0-10 % T

Nickel µg/L 9200 9700 5 0-10 % T

Selenium µg/L 6500 6700 3 0-10 % T

Silver µg/L 7.0 8.2 16 0-10 % F

Strontium µg/L 5000 4900 <1 0-10 % T

Thallium µg/L 7.6 7.7 1 0-10 % T

Tin µg/L <5 <5 <1 0-10 % T

Titanium µg/L 25 22 13 0-10 % F

Uranium µg/L 340000 320000 7 0-10 % T

Vanadium µg/L 980 880 11 0-10 % F

Zinc µg/L 47000 50000 6 0-10 % T

Sample Integrity

YesAttempt to Chill was evident

YesSamples correctly preserved

YesSamples received within HoldingTime

NoSome samples have been subcontracted

First Reported: 30 July 2008 Page 3 of 4
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Authorised By

Client Services OfficerRuth Callander

Accreditation Number: 1645Mark Herbstreit Senior Analyst - Metals

Laboratory Manager

Operations ManagerAnthony Crane

Final Report

- Indicates Not Requested                     * Indicates NATA accreditation does not cover the performance of this service

Amdel Limited shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretaton given 

in this report. In no case shall Amdel Limited be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising 

from this report. This document shall not be reproduced except in full and relates only to the items tested.  Unless indicated otherwise, the tests were performed on the samples as received.

The samples were not collected by Amdel staff.
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Quality, Service, Support

Sample 

Receipt
Notice (SRN) for 038811E

12:37:37PMReport Time :
23/07/2008Report Date  :

Client Details

Project Name:

Laboratory Report:

Client Name:

CoC Serial Number:

Sample Matrix:

Date Sampled (earliest date):

31/07/2008

Sinclair Knight Merz Pty Ltd

VE30064

WATER

No surcharge applied (results by 6:30pm on 
due date)

038811

Project Number:

23/07/2008

Purchase Order:

Client Address: Level 5, 33 King William St
Adelaide SA 5000

08 8424 3800
08 8424 3810

Client Phone:
Client Fax:

Daniel Pierce
dpierce@skm.com.auContact Email:

Contact Name:

Laboratory Reference Information

Please have this information ready 
when contacting Labmark.

Laboratory Address:

Sample Receipt Contact:

Geoff WeirReporting Contact:

- Not provided -
- Not provided -

Phone:

- Not provided -

Fax:

- Not provided, standard prices apply Quotation Number:

Email: 

Email: geoff.weir@labmark.com.au

21/07/2008
Date Samples Received:
Date Sample Receipt Notice issued: 23/07/2008
Date Preliminary Report Due:

Surcharge:

NATA Accreditation: 13542
185-336 (Sydney)TGA GMP License:
6105 (Sydney)APVMA License:

200521534 (Sydney)AQIS Entry Permit:
NO356 (Sydney)AQIS Approval:

E

Unit 1, 8 Leighton Pl.
Asquith NSW 2077

61 2 9476 6533
61 2 9476 8219

Ros Schacht
Ros.Schacht@labmark.com.au

Reporting Requirements: Electronic Data Download required:Yes

Sample Condition: COC received with samples.  Report number and lab ID's defined on COC.
Samples received in good order .
Samples received with cooling media: Ice bricks .
Samples received chilled.
Security seals not used .
Sample container & chemical preservation suitable .

Comments: Metals subcontracted to LabMark Melbourne | TOC, TDS subconcracted to SAL

Holding Times: Date received allows for insufficient time to meet Technical Holding Times.
Note: There are Samples within this batch that have been received by the laboratory 1 day(s) after 
Technical Holding Times expire. LabMark cannot guarantee THT compliance, refer to the extraction 
dates detailed in the sample grid for confirmation.

Preservation: Chemical preservation of samples satisfactory for requested analytes.

Invoice Number: 33156

Important Notes:
LabMark shall responsibly dispose of spent customer soil and water samples which includes the disintegration of the sample label. A 
sample disposal fee of $1.00 is applicable on all samples received by the laboratory regardless of  whether they have undergone 
analytical testing. Sample disposal of environmental samples shall be 31 days (water) and 3 months (soil, HN03 preserved samples) 
after laboratory receipt, unless otherwise requested in writing by the client. Samples requested to be held in non-refrigerated storage 
shall incur $5.00/ sample/ 3 months. Additional refrigerated storage shall incur $30/ sample/ 3 months. Combination prices apply only 
if requested. Transfer of report ownership from LabMark to the client shall occur once full and final payment has been settled and 
verified. All report copies may be retracted where full payment does not occur within the agreed settlement period.

Analysis comments:

Subcontracted Analyses:
Reported by Amdel Limited, NATA accreditation No.1526.
Reported by Sydney Analytical Laboratories, NATA accreditation No.1884.

 Form QS0012, Rev 12: Date Issued 06/02/08.

Thank you for choosing Labmark to analyse your project samples.
Additional information on www.labmark.com.au



Quality, Service, Support

Sample 

Receipt
Notice (SRN) for 038811E

12:37:37PMReport Time :
23/07/2008Report Date  :

Requested Analysis
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Client Sample IDNo. DepthDate

The  table  below  represents  LabMark's  understanding  and  interpretation of the customer supplied sample COC request  (refer  to  SRN comments section
on  first  page  for  external  subcontracting  method  details).  Please  confirm  that  your  COC  request  has  been  entered  correctly.  Due  to  THT  and  TAT
requirements,  testing  shall  commence  immediately  as  per  this  table,  unless  the  customer  intervenes  with  a  correction  prior  to  testing.  
  

GRID REVIEW TABLE

168101 H1-121/07

168102 H3-121/07

168103 H3-221/07

168104 H4-221/07

168105 H1-221/07

Totals: 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 55

'PREP  Not  Reported'  refers  to  an  internal  laboratory  instruction  - client confirmation of this parameter is not required.  

 Form QS0012, Rev 12: Date Issued 06/02/08.

Thank you for choosing Labmark to analyse your project samples.
Additional information on www.labmark.com.au







CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

Accredited  for  compliance  with  ISO/IEC  17025.  The 
results  of  tests,  calibrations  and/or  measurements 
included  in  this  document  are  traceable  to 
Australian/national   standards.  NATA  is  a  signatory  to  
the  APLAC  mutual  recognition  arrangement   for  the 
mutual  recognition  of  the  equivalence  of  testing,  
calibration  and  inspection  reports.

No. 13542.

Quarantine  Approved  Premises
criteria  5.1  for  quarantine
containment  level  1  (QCI)  facilities.
Class  five  criteria  cover  premises
utilised  for  research,  analysis  and
testing  of  biological  material,  soil,
animal,  plant  and  human  products.

SYDNEY License No. N0356.

AQIS
AUSTRALIAN QUARANTINE
AND INSPECTION SERVICE

FINAL CERTIFICATE OF ANALYSIS - ENVIRONMENTAL DIVISION

Client Reference:
Client Name:

Contact Name:
Chain of Custody No:
Sample Matrix:

Sinclair Knight Merz Pty Ltd
VE30064
Daniel Pierce
na
WATER

Cover Page 1 of 4
plus Sample Results

Date Received:
Date Reported:

Laboratory Report No:

This Final Certificate of Analysis consists of sample results, DQI's, method descriptions, laboratory definitions, and internationally recognised NATA 
accreditation and endorsement.  The DQO compliance relates specifically to QA/QC results as performed as part of the sample analysis, and may provide an 
indication of sample result quality. Transfer of report ownership from Labmark to the client shall only occur once full & final payment has been settled and 
verified. All report copies may be retracted where full payment has not occured within the agreed settlement period.

23/07/2008
08/08/2008

038811E

Accuracy:

Precision:

Holding Times:

matrix spike:

lcs, crm, method:

1 in first 5-20, then 1 every 20 samples

1 per analytical batch

1 in first 5-10, then 1 every 10 sampleslaboratory duplicate:

laboratory triplicate:

soils, waters: Refer to LabMark Preservation & THT 
table  
VOC's 14 days water / soil
VAC's 7 days water or 14 days acidified 
VAC's 14 days soil
SVOC's 7 days water, 14 days soil
Pesticides 7 days water, 14 days soil
Metals 6 months general elements
Mercury 28 days

Confirmation: target organic analysis: GC/MS, or confirmatory column

Sensitivity: EQL: Typically 2-5 x Method Detection Limit 
(MDL)

spike, lcs, crm 
surrogate:

method blank:

duplicate lab 
RPD:

RESULT ANNOTATION

QUALITY ASSURANCE CRITERIA QUALITY CONTROL
GLOBAL ACCEPTANCE CRITERIA (GAC)

re-extracted & reported when duplicate 
RPD values exceed acceptance criteria

Precision:

Accuracy:

phenol analytes 50% - 130% recovery

general analytes 70% - 130% recovery

organophosphorous pesticide analytes 
60% - 130% recovery

not detected >95% of the reported EQL

spike, lcs, crm 
surrogate:

spike, lcs:

QUALITY CONTROL
ANALYTE SPECIFIC ACCEPTANCE CRITERIA (ASAC)

Uncertainty:

Accuracy: analyte specific recovery data 
<3xsd of historical mean

measurement calculated from 
historical analyte specific control 
charts

0-50% (>10xEQL), 0-75% (5-10xEQL) 
0-100% (<5xEQL)

duplicate lab 
RPD (metals):

0-30% (>10xEQL), 0-75% (5-10xEQL) 
0-100% (<5xEQL)

surrogate spike: addition per target organic method

anion/cation bal: +/- 10% (0-3 meq/l),
+/- 5% (>3 meq/l)

phenoxy acid herbicides, organotin
50% - 130% recovery

Data Quality Objective

Estimated Quantitation Limit

Data Quality Indicator

not applicable

 s: matrix spike recovery

 d: laboratory duplicate

 t: laboratory triplicate

 r: RPD relative % difference 

pending

laboratory control sample

certified reference material

method blank

crm:

lcs:

p:

mb:

bcs: batch specific lcs

bmb: batch specific mb

David Burns
Quality Control (Report signatory)
david.burns@labmark.com.au

Geoff Weir
Authorising Chemist (NATA signatory)
geoff.weir@labmark.com.au

Simon Mills
Authorising Chemist (NATA signatory)
simon.mills@labmark.com.au

LabMark PTY LTD  ABN 27 079 798 397
           * SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077                                         * MELBOURNE: 116 Moray Street, South Melbourne VIC 3205
                          * Telephone: (02) 9476 6533    * Fax: (02) 9476 8219                                         * Telephone: (03) 9686 8344    * Fax: (03) 9686 7344                     

Form QS0144, Rev. 1 : Date Issued 06/02/08

This document is issued in accordance with NATA's accreditation requirements. copyright 2000



Laboratory Report:  E038811 

Cover Page 2 of 4 Foundation 
Member

CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

NEPC GUIDELINE COMPLIANCE - DQO

1.   GENERAL

2.  CHAIN OF CUSTODY (COC) & SAMPLE RECEIPT NOTICE (SRN) REQUIREMENTS

3.  NATA ACCREDITED METHODS

EQL's are matrix dependant and may be increased due to sample dilution or matrix interference.

Results relate specifically to samples as received.  Sample results are not corrected for matrix spike, lcs, or 
surrogate recovery data.

A.

B.

Laboratory QA/QC samples are specific to this project.C.

D. Inter-laboratory proficiency results are available upon request.  NATA accreditation details available at 
www.nata.asn.au.

VOC spikes & surrogates added to samples during extraction, SVOC spikes & surrogates added prior to 
extraction.

Recovery data outside GAC limits shall be investigated and compared to ASAC (historical mean +/- 3sd).  If 
recovery data <20%, then the relevant results for that compound are considered not reliable.

Recovery data (ms, surrogate, crm, lcs) outside ASAC limits shall initiate an investigative action.
Anomolous QC data is examined in conjunction with other QC samples and a final decision whether to accept or 
reject results is provided by the professional judgement of the senior analyst.  The USEPA-CLP National 
Functional Guidelines are referred to for specific recommendations.

E.

F.

G.

C.

B.

A. SRN issued to client upon sample receipt & login verification.

Preservation & sampling date details specified on COC and SRN, unless noted.

Sample Integrity & Validated Time of Sample Receipt (VTSR) Holding Times verified (preservation may extend
holding time, refer to preservation chart).

B.

A. NATA accreditation held for each in-house method and sample matrix type reported, unless noted below (Refer 
to subcontracted test reports for NATA accreditation status).

NATA accredited in-house laboratory methods are referenced from NEPC, ASTM, modified USEPA / APHA 
documents. Corporate Accreditation No. 13542. 

Subcontracted analyses:  Refer to Sample Receipt Notice and additional DQO comments.C.
Reported by Amdel Limited, NATA accreditation No.1526.

Reported by Sydney Analytical Laboratories, NATA accreditation No.1884.

LabMark shall maintain an official copy of this Certificate of Analysis for all tracable reference purposes.I.

Extraction (preparation) date refers to the date that sample preparation was initiated. Note that certain methods 
not requiring sample preparation (eg. VOCs in water, etc) may report a common extraction and analysis date.

H.

LabMark PTY LTD  ABN 27 079 798 397
           * SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077                                         * MELBOURNE: 116 Moray Street, South Melbourne VIC 3205
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CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

Method: %s-ratio#s#t%d-ratio#dTotals:

Matrix:   WATER

Page:

0%20%5 1 0 0pH in water1

0%20%5 1 0 0Electrical conductivity (EC)2

20%20%5 1 0 1Total alkalinity3

20%20%5 1 0 1Chloride4

20%20%5 1 0 1Fluoride5

20%20%5 1 0 1Sulphate6

20%20%5 1 0 1Nitrate as N7

20%20%5 1 0 1Nitrite as N7

20%20%5 1 0 1TKN (as N)8

20%20%5 1 0 1Total Nitrogen (as N)9

20%20%5 1 0 1Major cations10

20%20%5 1 0 1Alkalinity (CO3, HCO3, OH)11

0%20%5 1 0 0Total Organic Carbon (TOC)12

0%20%5 1 0 0Total Dissolved Solids (TDS)13

4.  QA/QC FREQUENCY COMPLIANCE TABLE SPECIFIC TO THIS REPORT

GLOSSARY:

 #d             number of discrete duplicate extractions/analyses performed.
 %d-ratio   NEPC guideline for laboratory duplicates is 1 in 10 samples (min 10%).
 #t  number of triplicate extractions/analyses performed.  
 #s              number of spiked samples analysed.
 %s-ratio    USEPA guideline for laboratory matrix spikes is 1 in 20 samples (min 5%).
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CUSTOMER CENTRIC - ANALYTICAL CHEMISTS

5.  ADDITIONAL COMMENTS SPECIFIC TO THIS REPORT

A. All tests were conducted by LabMark Environmental Sydney, NATA accreditation No. 13542, Corporate Site 
No. 13535, unless indicated below.
B. The following test was conducted by Amdel Limited, NATA accreditation No.1526. :Metals, see attached 
report.
C. The following tests were conducted by Sydney Analytical Laboratories, NATA accreditation No.1884. :- TDS 
and TOC SAL reference SAL21040 report issued on 04/08/2008.
D.Samples received and measured for pH outside technical holding times.

Laboratory QA/QC data shall relate specifically to this report, and may provide an indication of site specific sample result quality. LabMark DOES 
NOT report NON-RELEVANT BATCH QA/QC data. Acceptance of this self assessment certificate does not preclude any requirement for a QA/QC review 
by a accredited contaminated site EPA auditor, when and wherever necessary.  Laboratory QA/QC self assessment references available upon request. 
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Final

Certificate
of Analysis

Laboratory Report No: 038811

Client Name: 

Client Reference: 

Page:  1 of 13

plus cover page

Contact Name: 

VE30064

Date: 08/08/08 
This report supercedes reports issued on:  31/07/08

Sinclair Knight Merz Pty Ltd

E

Daniel Pierce

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

168101 168102 168103 168105 168101d 168101r

H1-1 H3-1 H3-2 H4-2 H1-2 QC QC

-- -- -- -- -- -- --
21/7/08 21/7/08 21/7/08 21/7/08 21/7/08 -- --
23/7/08 23/7/08 23/7/08 23/7/08 23/7/08 23/7/08 --

--23/7/0823/7/0823/7/0823/7/0823/7/0823/7/08

168104

E018.1
pH in water
Method :

EQL
0.1 3.4 6.3 3.4 4.0 3.3 3.4 0%pH (pH units)

Results expressed in pH units unless otherwise specified

Comments: 

E018.1: Direct measurement by pH ion selective electrode.

LabMark Pty Ltd  ABN 27 079 798 397  SYDNEY: Unit 1, 8 Leighton Place Asquith NSW 2077 Telephone: (02) 9476 6533  Fax: (02) 9476 8219  MELBOURNE: 116 Moray Street, South Melbourne VIC 3205 Telephone: (03) 9686 8344  Fax: (03) 9686 7344       
Form QS0145, Rev. 0 : Date Issued 10/03/05No. 13542



Final

Certificate
of Analysis

Laboratory Report No: 038811

Client Name: 

Client Reference: 

Page:  2 of 13

plus cover page

Contact Name: 

VE30064 

Date: 08/08/08 
This report supercedes reports issued on:  31/07/08

Sinclair Knight Merz Pty Ltd

E

Daniel Pierce

Laboratory Identification

Sample Identification

Depth (m)
Sampling Date recorded on COC
Laboratory Extraction (Preparation) Date
Laboratory Analysis Date

168101 168102 168103 168105 168101d 168101r mb

H1-1 H3-1 H3-2 H4-2 H1-2 QC QC QC

-- -- -- -- -- -- -- --
21/7/08 21/7/08 21/7/08 21/7/08 21/7/08 -- -- --
23/7/08 23/7/08 23/7/08 23/7/08 23/7/08 23/7/08 -- 23/7/08

23/7/08--23/7/0823/7/0823/7/0823/7/0823/7/0823/7/08

168104

E032.1
Electrical conductivity (EC)
Method :

EQL
1 38400 39300 34000 35300 37400 38400 0% 1Electric conductivity (uS/cm)

Results expressed in uS/cm unless otherwise specified

Comments: 

E032.1: Measurement by EC probe. Results expressed in uS/cm.
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This document is issued in accordance with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025

Accreditation Number: 1645

Certificate of Analysis
Sinclair Knight Mertz

Level 5, 33 King William Street

Adelaide SA 5000 

Attention: Daniel Pierce

Project 08ENME0021268

Client Reference VE30064

Received Date 13/08/2008 09:32:00 AM

Customer Sample ID PT03_4b PT14 PT24b

Amdel Sample Number 1126323 1126324 1126325

Date Sampled 11/08/2008 11/08/2008 12/08/2008

Test/Reference UnitPQL

0000 Gold (Au) 
µg/L 1.8 <13.5Gold (Au)* -

Metals

Test/Reference UnitPQL

3100 Dissolved Metals in Water By ICP/MS 
µg/L <5 <55.3Aluminium 5

µg/L 2.5 1.61.1Antimony 1

µg/L <5 <5<5Arsenic 5

µg/L 110 8388Barium 5

µg/L <5 <5<5Beryllium 5

µg/L 4600 79008200Boron 5

µg/L <2 <2<2Cadmium 2

µg/L <5 <5<5Chromium 5

µg/L <5 <5<5Cobalt 5

µg/L 17 177.0Copper 5

µg/L <5 <5<5Lead 5

µg/L 430 520220Lithium 5

µg/L 81 650690Manganese 5

µg/L <5 <5<5Molybdenum 5

µg/L 13 128.5Nickel 5

µg/L 89 9143Selenium 5

µg/L 13000 1500012000Strontium 5

µg/L <5 <5<5Thallium 5

µg/L <5 <5<5Thorium 5

µg/L <5 <5<5Tin 5

µg/L 26 4420Titanium 5

µg/L <5 <5<5Uranium 5

µg/L <5 <5<5Vanadium 5

µg/L 28 6576Zinc 5

3200 Dissolved Metals in Water - ICP/AES 
µg/L 1660000 978000802000Calcium 100

µg/L <100 57303800Iron 100

µg/L 1220000 1820000932000Magnesium 100

µg/L 180000 160000110000Potassium 1000

µg/L 23200000 223000009950000Sodium 100

Inorganics

Test/Reference UnitPQL

4010 Conductivity in Water 
µS/cm 57600 6020033600Electrical Conductivity 20

First Reported: 20 August 2008 Page 1 of 5

Date Printed: 21 August 2008 Final Report Number :
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Customer Sample ID PT03_4b PT14 PT24b

Amdel Sample Number 1126323 1126324 1126325

Date Sampled 11/08/2008 11/08/2008 12/08/2008

Inorganics

Test/Reference UnitPQL

4000 pH in Water 
pH 9.3 7.27.1pH 0.1

4110 Dissolved Solids in Water 
mg/L 52000 4300029000Total Dissolved Solids 20

4540 TKN in Water by Titration 
mg/L 2.6 <1<1TKN 1

4410 TOC in Water By Analyser 
mg/L 1.5 1.1<1Total Organic Carbon 1

4941 Total Nitrogen in Water by Calc 
mg N/L 3 <2<2Total Nitrogen 2

4300 Anions in Water by IC 
mg/L 21000 2300013000Chloride 0.5

mg/L 5.2 <0.5<0.5Fluoride 0.5

mg N/L <0.5 <0.5<0.5Nitrate as N 0.5

mg N/L <0.5 <0.5<0.5Nitrite as N 0.5

mg/L 4300 51003200Sulphate 0.5

Miscellaneous

Test/Reference UnitPQL

mg/L 81 320300Total Alkalinity as CaCo3* -

mg/L 76 <1<1Carbonate Alkalinity as CaCo3* -

mg/L 5.4 320300Bicarbonate Alkalinity as CaCo3* -

mg/L <1 2019Silica* -

Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.

Description AnalysedExtracted

0000 Gold (Au) 14/08/2008

3100 Dissolved Metals in Water By ICP/MS 14/08/2008 15/08/2008

3200 Dissolved Metals in Water - ICP/AES 14/08/2008 14/08/2008

4000 pH in Water 14/08/2008

4010 Conductivity in Water 19/08/2008

4110 Dissolved Solids in Water 18/08/2008

4300 Anions in Water by IC 14/08/2008 15/08/2008

4410 TOC in Water By Analyser 20/08/2008 21/08/2008

4540 TKN in Water by Titration 14/08/2008 15/08/2008

4941 Total Nitrogen in Water by Calc 15/08/2008

NEW_TEST01 14/08/2008

Test Description

4000 pH in Water As noted in LM-FOR-ADM-020 pH should be tested in the field, therefore 

this test has been analysed in the laboratory outside Holding Times
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Amdel Internal Quality Control Review

General

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples

    are included in this QC report where applicable. Additional QC data may be available on request.

2. Amdel QC Acceptance/Rejection criteria are available on request.

3. Proficiency trial results are available on request.

4. Actual PQLs are matrix dependant. Quotes PQLs may be raised where sample extracts are diluted due to interferences.

5. Results are uncorrected for matrix spike or surrogate recoveries.

6. Test samples duplicated or spiked, are for this job only and are identified in the following QC report.

7. SVOC analyses on waters are performed on  homogenized, unfiltered sample, unless noted otherwise.

8. When individual results are qualified in the body of a report, refer to the qualifier descriptions that follow.

9. Samples were analysed on an as received basis.

10. This report replaces any interim results previously issued.

Holding Times

Please refer to 'Sampling and Preservation Chart for Soils & Waters' for holding times. (Form LM-FOR-ADM-020)

For samples received on the last day of holding time, notification of testing requirements should have been received at least

6 hours prior to sample receipt deadlines as stated on the Sample Receipt Acknowledgement.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues,

suitablity qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

**NOTE: pH duplicates are reported as a range NOT an RPD

Quality Control Results

Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1127454 [ Method Blank ]

3200 Dissolved Metals in Water - ICP/AES

Calcium µg/L <100 < 100 T

Iron µg/L <100 < 100 T

Magnesium µg/L <100 < 100 T

Potassium µg/L <1000 < 1000 T

Sodium µg/L <100 < 100 T

1127537 [ Method Blank ]

3100 Dissolved Metals in Water By ICP/MS

Antimony µg/L <1 < 1 T

Arsenic µg/L <5 < 5 T

Barium µg/L <5 < 5 T

Beryllium µg/L <5 < 5 T

Boron µg/L <5 < 5 T

Cadmium µg/L <2 < 2 T

Chromium µg/L <5 < 5 T

Cobalt µg/L <5 < 5 T

Copper µg/L <5 < 5 T

Lead µg/L <5 < 5 T

Manganese µg/L <5 < 5 T

Molybdenum µg/L <5 < 5 T

Nickel µg/L <5 < 5 T

Selenium µg/L <5 < 5 T

Tin µg/L <5 < 5 T

Vanadium µg/L <5 < 5 T

Zinc µg/L <5 < 5 T
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Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1127538 [ Laboratory Control Sample ]

3100 Dissolved Metals in Water By ICP/MS Expected Value Percent Recovery

Antimony µg/L 100 100.0 101 80-120 % T

Arsenic µg/L 99 100.0 99 80-120 % T

Barium µg/L 100 100.0 102 80-120 % T

Beryllium µg/L 100 100.0 100 80-120 % T

Boron µg/L 100 100.0 103 80-120 % T

Cadmium µg/L 100 100.0 100 80-120 % T

Chromium µg/L 97 100.0 97 80-120 % T

Cobalt µg/L 99 100.0 99 80-120 % T

Copper µg/L 96 100.0 96 80-120 % T

Lead µg/L 100 100.0 101 80-120 % T

Manganese µg/L 98 100.0 98 80-120 % T

Molybdenum µg/L 110 100.0 112 80-120 % T

Nickel µg/L 99 100.0 99 80-120 % T

Selenium µg/L 100 100.0 100 80-120 % T

Tin µg/L 99 100.0 99 80-120 % T

Vanadium µg/L 97 100.0 97 80-120 % T

Zinc µg/L 100 100.0 101 80-120 % T

Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1127241 [ Method Blank ]

4540 TKN in Water by Titration

TKN mg/L <1 < 1 T

1129009 [ Method Blank ]

4110 Dissolved Solids in Water

Total Dissolved Solids mg/L <20 < 20 T

1130108 [ Method Blank ]

4300 Anions in Water by IC

Bromide mg/L <0.5 < 0.5 T

Chloride mg/L <0.5 < 0.5 T

Fluoride mg/L <0.5 < 0.5 T

Nitrate mg/L <0.5 < 0.5 T

Nitrite mg/L <0.5 < 0.5 T

Orthophosphate as P mg/L <0.5 < 0.5 T

Sulphate mg/L <0.5 < 0.5 T

1135708 [ Method Blank ]

4410 TOC in Water By Analyser

Total Organic Carbon mg/L <1 < 1 T

1135709 [ Method Blank ]

4410 TOC in Water By Analyser

Dissolved Organic Carbon mg/L <1 < 1 T

1127243 [ Laboratory Control Sample ]

4540 TKN in Water by Titration Expected Value Percent Recovery

TKN mg/L 95 100.0 95 80-120 % T

1127309 [ Laboratory Control Sample ]

4010 Conductivity in Water Expected Value Percent Recovery

Electrical Conductivity µS/cm 1360 N/A N/A N/A N/A

1129010 [ Laboratory Control Sample ]

4110 Dissolved Solids in Water Expected Value Percent Recovery

Total Dissolved Solids mg/L 950 1000.0 95 90-110 % T

First Reported: 20 August 2008 Page 4 of 5

Date Printed: 21 August 2008 Final Report Number :

Labmark 1868 Dandenong Rd Clayton  VIC Australia 3168

ABN: 30 008 127 802 Telephone: (03) 9538 2277 Facsimile: (03) 9538 2278
324944



Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1130109 [ Laboratory Control Sample ]

4300 Anions in Water by IC Expected Value Percent Recovery

Bromide mg/L 97 100.0 97 80-120 % T

Chloride mg/L 96 100.0 96 80-120 % T

Fluoride mg/L 94 100.0 94 80-120 % T

Nitrate mg/L 110 100.0 114 80-120 % T

Nitrite mg/L 86 100.0 86 80-120 % T

Orthophosphate as P mg/L 110 100.0 107 80-120 % T

Sulphate mg/L 99 100.0 99 80-120 % T

1135710 [ Laboratory Control Sample ]

4410 TOC in Water By Analyser Expected Value Percent Recovery

Total Organic Carbon mg/L 9.2 10.0 92 80-120 % T

1135711 [ Laboratory Control Sample ]

4410 TOC in Water By Analyser Expected Value Percent Recovery

Dissolved Organic Carbon mg/L 9.2 10.0 92 80-120 % T

Report Results Information

Amdel Mineral Chemistry, Accreditation: 1526Gold (Au)

Sample Integrity

N/ACustody Seals Intact (if used)

YesAttempt to Chill was evident

YesSamples correctly preserved

YesOrganic samples had Teflon liners

N/ASamples received with Zero Headspace

YesSamples received within HoldingTime

YesSome samples have been subcontracted

Authorised By

Client Services OfficerCarol Cawrse

Accreditation Number: 1645Mark Herbstreit Senior Analyst - Metals

Accreditation Number: 1645Helen Lei Senior Analyst - Waters

Accreditation Number: 1645Jian Zhou Lab Officer

Laboratory Manager

Operations ManagerAnthony Crane

Final Report

- Indicates Not Requested                     * Indicates NATA accreditation does not cover the performance of this service

Amdel Limited shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretaton given 

in this report. In no case shall Amdel Limited be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising 

from this report. This document shall not be reproduced except in full and relates only to the items tested.  Unless indicated otherwise, the tests were performed on the samples as received.

The samples were not collected by Amdel staff.
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Sample Receipt Advice

Customer Service - 1300 552 389

Client Name: Sinclair Knight Mertz Date Received: 13 August 2008

Attention: MR Daniel Pierce Due Date: 20 August 2008

Client Reference number: Turnaround: StandardVE30064

Amdel Reference number: 08ENME0021268 Your Amdel Contact: Vanda Dabkowski
0395382267

If you have any queries regarding turnaround and sample progress, technical queries or wish to make changes please contact the laboratory immediately.

Job Information

Sample Integrity

Attempt to Chill was evident Yes 

Samples correctly preserved Yes 

Organic samples had Teflon liners Yes 

Samples received with Zero Headspace N/A 

Samples received within HoldingTime Yes 

Some samples have been subcontracted Yes 

Custody Seals Intact (if used) N/A 

Analysis Requested

Analysis Requested Method Code Number Of Samples

4300Anions in Water by IC  3

4010Conductivity in Water  3

0000Gold (Au)  3

3200Dissolved Metals in Water - ICP/AES  3

3100Dissolved Metals in Water By ICP/MS  3

NEW_TEST01  3

4000pH in Water  3

4110Dissolved Solids in Water  3

4540TKN in Water by Titration  3

4410TOC in Water By Analyser  3

4941Total Nitrogen in Water by Calc  3



  Note

- Turn Around Time starts when samples are received at the Laboratory

- For samples received after 4pm, Turn Around Time starts the next working day

- For samples received on the last day of holding time, notification of testing requirements must be

  given at least 6 hours prior to the sample receipt deadlines; Should the laboratory not receive 

  the information in the required timeframe a suitably qualified results may still be reported.

- Surcharges may apply for 24 and 48 hour turnaround.

- Water samples will be discarded after 6 weeks unless notified.

- Soil samples are chilled for 1 month and will be discarded after 3 months unless notified.

- Samples submitted for Micro analysis on a Friday may incur a $150 surcharge and / or be

  analysed outside holding time (24 Hour Holding Time).

- The Quoted Due Date does not apply to sub-contracted tests or some in-house tests. Contact your 

  Customer Support Officer for details

  NOTE:  Unless advised otherwise - Sample analysis will commence regardless of integrity 

  issues and / or non-conformance and these will be recorded on the final report.

Logged in by :  Duncan Harrison Date :  Wed 13 August 2008

Labmark 1868 Dandenong Rd Clayton  VIC Australia 3168

ABN: 30 008 127 802 Telephone: (03) 9538 2277 Facsimile: (03) 9538 2278



This document is issued in accordance with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025

Accreditation Number: 1645

Certificate of Analysis
Sinclair Knight Mertz

Level 5, 33 King William Street

Adelaide SA 5000 

Attention: Daniel Pierce

Project 08ENME0021450

Client Reference VE30064

Received Date 14/08/2008 09:55:00 AM

Customer Sample ID PT15 QR1

Amdel Sample Number 1128571 1128572

Date Sampled 12/08/2008 13/08/2008

Metals

Test/Reference UnitPQL

3100 Dissolved Metals in Water By ICP/MS 
µg/L <5 <5Aluminium 5

µg/L 1.8 <1Antimony 1

µg/L <5 <5Arsenic 5

µg/L 47 25Barium 5

µg/L <5 <5Beryllium 5

µg/L 11000 9300Boron 5

µg/L <2 <2Cadmium 2

µg/L 5.8 5.6Chromium 5

µg/L <5 <5Cobalt 5

µg/L 26 9.1Copper 5

µg/L <5 <5Lead 5

µg/L 600 270Lithium 5

µg/L 950 910Manganese 5

µg/L <5 <5Molybdenum 5

µg/L 12 5.8Nickel 5

µg/L 94 38Selenium 5

µg/L 26000 14000Strontium 5

µg/L <5 <5Thallium 5

µg/L <5 <5Thorium 5

µg/L <5 <5Tin 5

µg/L 44 30Titanium 5

µg/L <5 <5Uranium 5

µg/L <5 <5Vanadium 5

µg/L 51 46Zinc 5

3200 Dissolved Metals in Water - ICP/AES 
µg/L 1520000 555000Calcium 100

µg/L 15000 -Iron 100

µg/L 2610000 -Magnesium 100

µg/L - 13200Iron 100

µg/L 320000 -Potassium 1000

µg/L - 760000Magnesium 100

µg/L - 290000Potassium 1000

µg/L 30200000 6950000Sodium 100

Inorganics

Test/Reference UnitPQL

4010 Conductivity in Water 
µS/cm 67900 27900Electrical Conductivity 20
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Customer Sample ID PT15 QR1

Amdel Sample Number 1128571 1128572

Date Sampled 12/08/2008 13/08/2008

Inorganics

Test/Reference UnitPQL

4000 pH in Water 
pH 7.1 7.3pH 0.1

4110 Dissolved Solids in Water 
mg/L 65000 24000Total Dissolved Solids 20

4540 TKN in Water by Titration 
mg/L 1.9 <1TKN 1

4410 TOC in Water By Analyser 
mg/L <1 <1Total Organic Carbon 1

4941 Total Nitrogen in Water by Calc 
mg N/L <2 <2Total Nitrogen 2

4300 Anions in Water by IC 
mg/L 28000 9900Chloride 0.5

mg/L 5.6 <0.5Fluoride 0.5

mg N/L <0.5 0.7Nitrate as N 0.5

mg N/L <0.5 <0.5Nitrite as N 0.5

mg/L 6100 3500Sulphate 0.5

Miscellaneous

Test/Reference UnitPQL

mg/L 260 200Total Alkalinity as CaCo3* -

mg/L <1 <1Carbonate Alkalinity as CaCo3* -

mg/L 260 200Bicarbonate Alkalinity as CaCo3* -

mg/L 13.5 10.5Silica* -

Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.

Description AnalysedExtracted

3100 Dissolved Metals in Water By ICP/MS 15/08/2008 19/08/2008

3200 Dissolved Metals in Water - ICP/AES 18/08/2008 21/08/2008

4000 pH in Water 19/08/2008

4010 Conductivity in Water 19/08/2008

4110 Dissolved Solids in Water 20/08/2008

4300 Anions in Water by IC 15/08/2008 19/08/2008

4410 TOC in Water By Analyser 20/08/2008 21/08/2008

4540 TKN in Water by Titration 18/08/2008 19/08/2008

4941 Total Nitrogen in Water by Calc 19/08/2008

NEW_TEST01 22/08/2008

Test Description

4000 pH in Water As noted in LM-FOR-ADM-020 pH should be tested in the field, therefore 

this test has been analysed in the laboratory outside Holding Times
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Amdel Internal Quality Control Review

General

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples

    are included in this QC report where applicable. Additional QC data may be available on request.

2. Amdel QC Acceptance/Rejection criteria are available on request.

3. Proficiency trial results are available on request.

4. Actual PQLs are matrix dependant. Quotes PQLs may be raised where sample extracts are diluted due to interferences.

5. Results are uncorrected for matrix spike or surrogate recoveries.

6. Test samples duplicated or spiked, are for this job only and are identified in the following QC report.

7. SVOC analyses on waters are performed on  homogenized, unfiltered sample, unless noted otherwise.

8. When individual results are qualified in the body of a report, refer to the qualifier descriptions that follow.

9. Samples were analysed on an as received basis.

10. This report replaces any interim results previously issued.

Holding Times

Please refer to 'Sampling and Preservation Chart for Soils & Waters' for holding times. (Form LM-FOR-ADM-020)

For samples received on the last day of holding time, notification of testing requirements should have been received at least

6 hours prior to sample receipt deadlines as stated on the Sample Receipt Acknowledgement.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues,

suitablity qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

**NOTE: pH duplicates are reported as a range NOT an RPD

Quality Control Results

Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1130342 [ Method Blank ]

3100 Dissolved Metals in Water By ICP/MS

Antimony µg/L <1 < 1 T

Arsenic µg/L <5 < 5 T

Barium µg/L <5 < 5 T

Beryllium µg/L <5 < 5 T

Boron µg/L <5 < 5 T

Cadmium µg/L <2 < 2 T

Chromium µg/L <5 < 5 T

Cobalt µg/L <5 < 5 T

Copper µg/L <5 < 5 T

Lead µg/L <5 < 5 T

Manganese µg/L <5 < 5 T

Molybdenum µg/L <5 < 5 T

Nickel µg/L <5 < 5 T

Selenium µg/L <5 < 5 T

Tin µg/L <5 < 5 T

Vanadium µg/L <5 < 5 T

Zinc µg/L <5 < 5 T

1132018 [ Method Blank ]

3200 Dissolved Metals in Water - ICP/AES

Calcium µg/L <100 < 100 T

Iron µg/L <100 < 100 T

Magnesium µg/L <100 < 100 T

Potassium µg/L <1000 < 1000 T

Sodium µg/L <100 < 100 T
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Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1130343 [ Laboratory Control Sample ]

3100 Dissolved Metals in Water By ICP/MS Expected Value Percent Recovery

Antimony µg/L 100 100.0 102 80-120 % T

Arsenic µg/L 100 100.0 101 80-120 % T

Barium µg/L 110 100.0 106 80-120 % T

Beryllium µg/L 110 100.0 106 80-120 % T

Boron µg/L 110 100.0 107 80-120 % T

Cadmium µg/L 110 100.0 105 80-120 % T

Chromium µg/L 100 100.0 101 80-120 % T

Cobalt µg/L 99 100.0 99 80-120 % T

Copper µg/L 99 100.0 99 80-120 % T

Lead µg/L 100 100.0 101 80-120 % T

Manganese µg/L 100 100.0 101 80-120 % T

Molybdenum µg/L 110 100.0 112 80-120 % T

Nickel µg/L 99 100.0 99 80-120 % T

Selenium µg/L 100 100.0 104 80-120 % T

Tin µg/L 100 100.0 103 80-120 % T

Vanadium µg/L 100 100.0 101 80-120 % T

Zinc µg/L 100 100.0 102 80-120 % T

Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1129009 [ Method Blank ]

4110 Dissolved Solids in Water

Total Dissolved Solids mg/L <20 < 20 T

1129281 [ Method Blank ]

4300 Anions in Water by IC

Bromide mg/L <0.5 < 0.5 T

Chloride mg/L <0.5 < 0.5 T

Fluoride mg/L <0.5 < 0.5 T

Nitrate mg/L <0.5 < 0.5 T

Nitrite mg/L <0.5 < 0.5 T

Orthophosphate as P mg/L <0.5 < 0.5 T

Sulphate mg/L <0.5 < 0.5 T

1131315 [ Method Blank ]

4540 TKN in Water by Titration

TKN mg/L <1 < 1 T

1135708 [ Method Blank ]

4410 TOC in Water By Analyser

Total Organic Carbon mg/L <1 < 1 T

1135709 [ Method Blank ]

4410 TOC in Water By Analyser

Dissolved Organic Carbon mg/L <1 < 1 T

1128943 [ Laboratory Control Sample ]

4010 Conductivity in Water Expected Value Percent Recovery

Electrical Conductivity µS/cm 1410 N/A N/A N/A N/A

1129010 [ Laboratory Control Sample ]

4110 Dissolved Solids in Water Expected Value Percent Recovery

Total Dissolved Solids mg/L 950 1000.0 95 90-110 % T

1129283 [ Laboratory Control Sample ]

4300 Anions in Water by IC Expected Value Percent Recovery

Bromide mg/L 89 100.0 89 80-120 % T

Chloride mg/L 91 100.0 91 80-120 % T

Fluoride mg/L 90 100.0 90 80-120 % T

Nitrate mg/L 110 100.0 106 80-120 % T

Nitrite mg/L 89 100.0 89 80-120 % T

Orthophosphate as P mg/L 88 100.0 88 80-120 % T

Sulphate mg/L 90 100.0 90 80-120 % T
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Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1131317 [ Laboratory Control Sample ]

4540 TKN in Water by Titration Expected Value Percent Recovery

TKN mg/L 88 100.0 88 80-120 % T

1135710 [ Laboratory Control Sample ]

4410 TOC in Water By Analyser Expected Value Percent Recovery

Total Organic Carbon mg/L 9.2 10.0 92 80-120 % T

1135711 [ Laboratory Control Sample ]

4410 TOC in Water By Analyser Expected Value Percent Recovery

Dissolved Organic Carbon mg/L 9.2 10.0 92 80-120 % T

Sample Integrity

N/ACustody Seals Intact (if used)

YesAttempt to Chill was evident

YesSamples correctly preserved

YesOrganic samples had Teflon liners

N/ASamples received with Zero Headspace

YesSamples received within HoldingTime

NoSome samples have been subcontracted

Authorised By

Client Services OfficerCarol Cawrse

Accreditation Number: 1645Mark Herbstreit Senior Analyst - Metals

Accreditation Number: 1645Helen Lei Senior Analyst - Waters

Accreditation Number: 1645Jian Zhou Lab Officer

Laboratory Manager

Operations ManagerAnthony Crane

Final Report

- Indicates Not Requested                     * Indicates NATA accreditation does not cover the performance of this service

Amdel Limited shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretaton given 

in this report. In no case shall Amdel Limited be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising 

from this report. This document shall not be reproduced except in full and relates only to the items tested.  Unless indicated otherwise, the tests were performed on the samples as received.

The samples were not collected by Amdel staff.
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Sample Receipt Advice

Customer Service - 1300 552 389

Client Name: Sinclair Knight Mertz Date Received: 14 August 2008

Attention: MR Daniel Pierce Due Date: 21 August 2008

Client Reference number: Turnaround: StandardVE30064

Amdel Reference number: 08ENME0021450 Your Amdel Contact: Vanda Dabkowski
0395382267

If you have any queries regarding turnaround and sample progress, technical queries or wish to make changes please contact the laboratory immediately.

Job Information

Sample Integrity

Attempt to Chill was evident Yes 

Samples correctly preserved Yes 

Organic samples had Teflon liners Yes 

Samples received with Zero Headspace N/A 

Samples received within HoldingTime Yes 

Some samples have been subcontracted No 

Custody Seals Intact (if used) N/A 

Analysis Requested

Analysis Requested Method Code Number Of Samples

4300Anions in Water by IC  2

4010Conductivity in Water  2

0000Gold (Au)  2

3200Dissolved Metals in Water - ICP/AES  2

3100Dissolved Metals in Water By ICP/MS  2

NEW_TEST01  2

4000pH in Water  2

4110Dissolved Solids in Water  2

4540TKN in Water by Titration  2

4410TOC in Water By Analyser  2

4941Total Nitrogen in Water by Calc  2



  Note

- Turn Around Time starts when samples are received at the Laboratory

- For samples received after 4pm, Turn Around Time starts the next working day

- For samples received on the last day of holding time, notification of testing requirements must be

  given at least 6 hours prior to the sample receipt deadlines; Should the laboratory not receive 

  the information in the required timeframe a suitably qualified results may still be reported.

- Surcharges may apply for 24 and 48 hour turnaround.

- Water samples will be discarded after 6 weeks unless notified.

- Soil samples are chilled for 1 month and will be discarded after 3 months unless notified.

- Samples submitted for Micro analysis on a Friday may incur a $150 surcharge and / or be

  analysed outside holding time (24 Hour Holding Time).

- The Quoted Due Date does not apply to sub-contracted tests or some in-house tests. Contact your 

  Customer Support Officer for details

  NOTE:  Unless advised otherwise - Sample analysis will commence regardless of integrity 

  issues and / or non-conformance and these will be recorded on the final report.

Logged in by :  Duncan Harrison Date :  Thu 14 August 2008
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This document is issued in accordance with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025

Accreditation Number: 1645

Interim Certificate of Analysis
Sinclair Knight Mertz

Level 5, 33 King William Street

Adelaide SA 5000 

Attention: Alistair Walsh

Project 08ENME0021703

Client Reference VE30064

Received Date 15/08/2008 10:00:00 AM

Customer Sample ID PT09

Amdel Sample Number 1131895

Date Sampled 14/08/2008

Metals

Test/Reference UnitPQL

3100 Dissolved Metals in Water By ICP/MS 
µg/L 7.9Aluminium 5

µg/L <1Antimony 1

µg/L <5Arsenic 5

µg/L 86Barium 5

µg/L <5Beryllium 5

µg/L 12000Boron 5

µg/L <2Cadmium 2

µg/L 7.5Chromium 5

µg/L <5Cobalt 5

µg/L 13Copper 5

µg/L <5Lead 5

µg/L 260Lithium 5

µg/L 1700Manganese 5

µg/L <5Molybdenum 5

µg/L 10Nickel 5

µg/L 200Selenium 5

µg/L 9300Strontium 5

µg/L <5Thallium 5

µg/L <5Thorium 5

µg/L <5Tin 5

µg/L 11Titanium 5

µg/L <5Uranium 5

µg/L <5Vanadium 5

µg/L 50Zinc 5

3200 Dissolved Metals in Water - ICP/AES 
µg/L 669000Calcium 100

µg/L 7320Iron 100

µg/L 926000Magnesium 100

µg/L 300000Potassium 1000

µg/L 10500000Sodium 100

Inorganics

Test/Reference UnitPQL

4010 Conductivity in Water 
µS/cm 34400Electrical Conductivity 20

4000 pH in Water 
pH 7.0pH 0.1

4110 Dissolved Solids in Water 
mg/L 33000Total Dissolved Solids 20
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Customer Sample ID PT09

Amdel Sample Number 1131895

Date Sampled 14/08/2008

Inorganics

Test/Reference UnitPQL

4540 TKN in Water by Titration 
mg/L <1TKN 1

4410 TOC in Water By Analyser 
mg/L PendingTotal Organic Carbon 1

4941 Total Nitrogen in Water by Calc 
mg N/L <2Total Nitrogen 2

4300 Anions in Water by IC 
mg/L 12000Chloride 0.5

mg/L <0.5Fluoride 0.5

mg N/L <0.5Nitrate as N 0.5

mg N/L <0.5Nitrite as N 0.5

mg/L 3700Sulphate 0.5

Miscellaneous

Test/Reference UnitPQL

mg/L 380Total Alkalinity as CaCo3* -

mg/L <1Carbonate Alkalinity as CaCo3* -

mg/L 380Bicarbonate Alkalinity as CaCo3* -

Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.

Description AnalysedExtracted

3100 Dissolved Metals in Water By ICP/MS 19/08/2008 21/08/2008

3200 Dissolved Metals in Water - ICP/AES 19/08/2008 21/08/2008

4000 pH in Water 19/08/2008 19/08/2008

4010 Conductivity in Water 19/08/2008 19/08/2008

4110 Dissolved Solids in Water 22/08/2008

4300 Anions in Water by IC 19/08/2008 21/08/2008

4410 TOC in Water By Analyser N/A20/08/2008

4540 TKN in Water by Titration 20/08/2008 22/08/2008

4941 Total Nitrogen in Water by Calc 22/08/2008

NEW_TEST01 19/08/2008

Test Description

4000 pH in Water As noted in LM-FOR-ADM-020 pH should be tested in the field, therefore 

this test has been analysed in the laboratory outside Holding Times

Sample Integrity

N/ACustody Seals Intact (if used)

YesAttempt to Chill was evident

YesSamples correctly preserved

YesOrganic samples had Teflon liners

YesSamples received with Zero Headspace

YesSamples received within HoldingTime

NoSome samples have been subcontracted

Authorised By

Client Services OfficerRuth Callander

Accreditation Number: 1645Mark Herbstreit Senior Analyst - Metals

Accreditation Number: 1645Helen Lei Senior Analyst - Waters

Accreditation Number: 1645Jian Zhou Lab Officer
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Laboratory Manager

Operations ManagerAnthony Crane

Interim Report.  A final report will be issued once all testing is complete

- Indicates Not Requested                     * Indicates NATA accreditation does not cover the performance of this service

Amdel Limited shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretaton given 

in this report. In no case shall Amdel Limited be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising 

from this report. This document shall not be reproduced except in full and relates only to the items tested.  Unless indicated otherwise, the tests were performed on the samples as received.

The samples were not collected by Amdel staff.
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Sample Receipt Advice

Customer Service - 1300 552 389

Client Name: Sinclair Knight Mertz Date Received: 15 August 2008

Attention: MR Alistair Walsh Due Date: 22 August 2008

Client Reference number: Turnaround: StandardVE30064

Amdel Reference number: 08ENME0021703 Your Amdel Contact: Vanda Dabkowski
0395382267

If you have any queries regarding turnaround and sample progress, technical queries or wish to make changes please contact the laboratory immediately.

Job Information

Sample Integrity

Attempt to Chill was evident Yes 

Samples correctly preserved Yes 

Organic samples had Teflon liners Yes 

Samples received with Zero Headspace Yes 

Samples received within HoldingTime Yes 

Some samples have been subcontracted No 

Custody Seals Intact (if used) N/A 

Analysis Requested

Analysis Requested Method Code Number Of Samples

4300Anions in Water by IC  1

4010Conductivity in Water  1

0000Gold (Au)  1

3200Dissolved Metals in Water - ICP/AES  1

3100Dissolved Metals in Water By ICP/MS  1

NEW_TEST01  1

4000pH in Water  1

4110Dissolved Solids in Water  1

4540TKN in Water by Titration  1

4410TOC in Water By Analyser  1

4941Total Nitrogen in Water by Calc  1



  Note

- Turn Around Time starts when samples are received at the Laboratory

- For samples received after 4pm, Turn Around Time starts the next working day

- For samples received on the last day of holding time, notification of testing requirements must be

  given at least 6 hours prior to the sample receipt deadlines; Should the laboratory not receive 

  the information in the required timeframe a suitably qualified results may still be reported.

- Surcharges may apply for 24 and 48 hour turnaround.

- Water samples will be discarded after 6 weeks unless notified.

- Soil samples are chilled for 1 month and will be discarded after 3 months unless notified.

- Samples submitted for Micro analysis on a Friday may incur a $150 surcharge and / or be

  analysed outside holding time (24 Hour Holding Time).

- The Quoted Due Date does not apply to sub-contracted tests or some in-house tests. Contact your 

  Customer Support Officer for details

  NOTE:  Unless advised otherwise - Sample analysis will commence regardless of integrity 

  issues and / or non-conformance and these will be recorded on the final report.

Logged in by :  Damien Battaglia Date :  Mon 18 August 2008
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This document is issued in accordance with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025

Accreditation Number: 1645

Amended Certificate of Analysis
Sinclair Knight Mertz

Level 5, 33 King William Street

Adelaide SA 5000 

Attention: Daniel Pierce

Project 08ENME0021863

Client Reference VE30064

Order Number VE30064

Received Date 19/08/2008 09:00:00 AM

Customer Sample ID MAR4_20A MAR4_20B MAR3_20 RT02B RT16B

Labmark Sample No. 1134842 1134843 1134844 1134845 1134846

Date Sampled 17/08/2008 17/08/2008 17/08/2008 17/08/2008 17/08/2008

Metals

Test/Reference UnitPQL

3100 Dissolved Metals in Water By ICP/MS 
µg/L 20 <522 <5 31Aluminium 5

µg/L <1 3.7<1 4.0 <1Antimony 1

µg/L <5 <5<5 <5 <5Arsenic 5

µg/L 50 260110 410 87Barium 5

µg/L <5 <5<5 <5 <5Beryllium 5

µg/L 6100 24005400 2900 8400Boron 5

µg/L <2 <2<2 5.9 <2Cadmium 2

µg/L <5 <5<5 <5 <5Chromium 5

µg/L <5 17<5 <5 9.7Cobalt 5

µg/L 5.9 <510 5.1 16Copper 5

µg/L <5 890<5 75 <5Lead 5

µg/L 420 122100 20 590Lithium 5

µg/L 830 99510 160 2100Manganese 5

µg/L 12 6.015 29 6.8Molybdenum 5

µg/L 13 <512 7.3 29Nickel 5

µg/L 46 4187 67 120Selenium 5

µg/L 14000 1500020000 19000 18000Strontium 5

µg/L <5 74<5 19 <5Thallium 5

µg/L <5 <5<5 <5 <5Thorium 5

µg/L <5 <5<5 <5 <5Tin 5

µg/L 11 <519 7.6 31Titanium 5

µg/L 67 325.6 18 17Uranium 5

µg/L <5 <5<5 <5 <5Vanadium 5

µg/L 32 7559 160 120Zinc 5

3200 Dissolved Metals in Water - ICP/AES 
µg/L 1010000 8800001280000 900000 1070000Calcium 100

µg/L 17200 5657230 107 7100Iron 100

µg/L 895000 52000001880000 4430000 1600000Magnesium 100

µg/L 73000 610000230000 660000 150000Potassium 1000

µg/L 8650000 8500000028400000 74000000 18400000Sodium 100

Inorganics

Test/Reference UnitPQL

4010 Conductivity in Water 
µS/cm 33200 16500093600 163000 62000Electrical Conductivity 20

4000 pH in Water 
pH 7.0 6.77.0 6.9 7.2pH 0.1

4110 Dissolved Solids in Water 
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Customer Sample ID MAR4_20A MAR4_20B MAR3_20 RT02B RT16B

Labmark Sample No. 1134842 1134843 1134844 1134845 1134846

Date Sampled 17/08/2008 17/08/2008 17/08/2008 17/08/2008 17/08/2008

Inorganics

Test/Reference UnitPQL

mg/L 28000 25000080000 220000 55000Total Dissolved Solids 20

4540 TKN in Water by Titration 
mg/L <1 4.43.2 36 2.5TKN 1

4410 TOC in Water By Analyser 
mg/L <1 7.325 57 <1Total Organic Carbon 1

4941 Total Nitrogen in Water by Calc 
mg N/L <2 43 36 2Total Nitrogen 2

4300 Anions in Water by IC 
mg/L 13000 8700034000 130000 18000Chloride 0.5

mg/L <0.5 <0.5<0.5 <0.5 <0.5Fluoride 0.5

mg N/L <0.5 <0.5<0.5 <0.5 <0.5Nitrate as N 0.5

mg N/L <0.5 <0.5<0.5 <0.5 <0.5Nitrite as N 0.5

mg/L 3400 91005100 1200 5000Sulphate 0.5

Miscellaneous

Test/Reference UnitPQL

mg/L 287.72 131.61270.65 137.45 252.99Total Alkalinity as CaCo3* -

mg/L <1 <1<1 <1 <1Carbonate Alkalinity as CaCo3* -

mg/L 287.7 131.6270.6 137.5 253Bicarbonate Alkalinity as CaCo3* -

mg/L 16.9 3822 31 15.3Silica* -

Customer Sample ID RT17B PT17 PT40 PT60 PT31

Labmark Sample No. 1134847 1134848 1134849 1134850 1134851

Date Sampled 17/08/2008 17/08/2008 17/08/2008 17/08/2008 17/08/2008

Metals

Test/Reference UnitPQL

3100 Dissolved Metals in Water By ICP/MS 
µg/L 13 <541 19 15Aluminium 5

µg/L <1 9.1<1 <1 <1Antimony 1

µg/L <5 <57.8 <5 <5Arsenic 5

µg/L 220 820370 44 130Barium 5

µg/L <5 <5<5 <5 <5Beryllium 5

µg/L 6900 25001700 6000 2400Boron 5

µg/L <2 <2<2 <2 <2Cadmium 2

µg/L <5 <520 6.3 5.5Chromium 5

µg/L 6.8 13<5 <5 6.9Cobalt 5

µg/L 15 <5<5 8.0 <5Copper 5

µg/L <5 630<5 <5 <5Lead 5

µg/L 660 16170 660 80Lithium 5

µg/L 1000 77130 1400 400Manganese 5

µg/L 5.4 8.1<5 <5 <5Molybdenum 5

µg/L 18 21<5 13 6.3Nickel 5

µg/L 130 569.3 48 21Selenium 5

µg/L 17000 16000810 11000 3400Strontium 5

µg/L <5 5.8<5 <5 <5Thallium 5

µg/L <5 <5<5 <5 <5Thorium 5

µg/L <5 <5<5 <5 <5Tin 5

µg/L 24 <55.8 13 <5Titanium 5
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Customer Sample ID RT17B PT17 PT40 PT60 PT31

Labmark Sample No. 1134847 1134848 1134849 1134850 1134851

Date Sampled 17/08/2008 17/08/2008 17/08/2008 17/08/2008 17/08/2008

Metals

Test/Reference UnitPQL

µg/L 29 26<5 <5 <5Uranium 5

µg/L <5 <512 <5 <5Vanadium 5

µg/L 75 61150 110 58Zinc 5

3200 Dissolved Metals in Water - ICP/AES 
µg/L 1180000 106000034500 - 210000Calcium 100

µg/L <100 220307 - 7940Iron 100

µg/L - -- 880000 -Calcium 100

µg/L 1580000 412000022100 - 198000Magnesium 100

µg/L - -- 63400 -Iron 100

µg/L - -- 600000 -Magnesium 100

µg/L 150000 4600006100 96000 6600Potassium 1000

µg/L 20200000 78000000875000 7600000 2740000Sodium 100

Inorganics

Test/Reference UnitPQL

4010 Conductivity in Water 
µS/cm 65300 1350003470 29300 20500Electrical Conductivity 20

4000 pH in Water 
pH 7.7 7.07.9 6.9 7.2pH 0.1

4110 Dissolved Solids in Water 
mg/L 60000 2200002800 24000 15000Total Dissolved Solids 20

4540 TKN in Water by Titration 
mg/L 1.6 3.03.0 <1 <1TKN 1

4410 TOC in Water By Analyser 
mg/L 3.3 4.34.5 2.9 46Total Organic Carbon 1

4941 Total Nitrogen in Water by Calc 
mg N/L <2 33 2 2Total Nitrogen 2

4300 Anions in Water by IC 
mg/L 22000 120000680 11000 6600Chloride 0.5

mg/L <0.5 <0.53.2 <0.5 <0.5Fluoride 0.5

mg N/L <0.5 <0.5<0.5 2.4 2.1Nitrate as N 0.5

mg N/L <0.5 <0.5<0.5 <0.5 <0.5Nitrite as N 0.5

mg/L 5100 920096 3000 1400Sulphate 0.5

Miscellaneous

Test/Reference UnitPQL

mg/L 219.95 119.69719.97 259.39 202.98Total Alkalinity as CaCo3* -

mg/L <1 <1<1 <1 <1Carbonate Alkalinity as CaCo3* -

mg/L 219.9 119.7720 259.4 203Bicarbonate Alkalinity as CaCo3* -

mg/L 13.3 34.534 15.2 9.3Silica* -

Customer Sample ID DUP2 DUP3

Labmark Sample No. 1134852 1134853

Date Sampled 17/08/2008 17/08/2008

Metals

Test/Reference UnitPQL

3100 Dissolved Metals in Water By ICP/MS 
µg/L 36 13Aluminium 5

µg/L <1 <1Antimony 1
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Customer Sample ID DUP2 DUP3

Labmark Sample No. 1134852 1134853

Date Sampled 17/08/2008 17/08/2008

Metals

Test/Reference UnitPQL

µg/L <5 <5Arsenic 5

µg/L 40 96Barium 5

µg/L <5 <5Beryllium 5

µg/L 6600 2000Boron 5

µg/L <2 <2Cadmium 2

µg/L 7.2 5.5Chromium 5

µg/L <5 5.9Cobalt 5

µg/L 7.2 <5Copper 5

µg/L <5 <5Lead 5

µg/L 690 51Lithium 5

µg/L 1400 290Manganese 5

µg/L <5 <5Molybdenum 5

µg/L 13 <5Nickel 5

µg/L 46 15Selenium 5

µg/L 11000 1600Strontium 5

µg/L <5 <5Thallium 5

µg/L <5 <5Thorium 5

µg/L <5 <5Tin 5

µg/L 9.3 <5Titanium 5

µg/L <5 <5Uranium 5

µg/L <5 <5Vanadium 5

µg/L 96 50Zinc 5

3200 Dissolved Metals in Water - ICP/AES 
µg/L 900000 98200Calcium 100

µg/L 50800 8700Iron 100

µg/L 595000 83100Magnesium 100

µg/L 82000 <1000Potassium 1000

µg/L 7600000 1190000Sodium 100

Inorganics

Test/Reference UnitPQL

4010 Conductivity in Water 
µS/cm 29500 6520Electrical Conductivity 20

4000 pH in Water 
pH 6.9 7.1pH 0.1

4110 Dissolved Solids in Water 
mg/L 24000 4000Total Dissolved Solids 20

4540 TKN in Water by Titration 
mg/L <1 1.7TKN 1

4410 TOC in Water By Analyser 
mg/L <1 <1Total Organic Carbon 1

4941 Total Nitrogen in Water by Calc 
mg N/L 2 2Total Nitrogen 2

4300 Anions in Water by IC 
mg/L 11000 720Chloride 0.5

mg/L <0.5 <0.5Fluoride 0.5

mg N/L 2.4 <0.5Nitrate as N 0.5

mg N/L <0.5 <0.5Nitrite as N 0.5

mg/L 3000 170Sulphate 0.5

Miscellaneous

Test/Reference UnitPQL
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Customer Sample ID DUP2 DUP3

Labmark Sample No. 1134852 1134853

Date Sampled 17/08/2008 17/08/2008

Miscellaneous

Test/Reference UnitPQL

mg/L 280.08 183.196Total Alkalinity as CaCo3* -

mg/L <1 <1Carbonate Alkalinity as CaCo3* -

mg/L 280.1 183.2Bicarbonate Alkalinity as CaCo3* -

mg/L 15.5 8.34Silica* -

Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.

Description AnalysedExtracted

3100 Dissolved Metals in Water By ICP/MS 21/08/2008 25/08/2008

3200 Dissolved Metals in Water - ICP/AES 21/08/2008 26/08/2008

4000 pH in Water 21/08/2008 22/08/2008

4010 Conductivity in Water 21/08/2008 22/08/2008

4110 Dissolved Solids in Water 26/08/2008

4300 Anions in Water by IC 21/08/2008 01/09/2008

4410 TOC in Water By Analyser 26/08/2008 28/08/2008

4540 TKN in Water by Titration 22/08/2008 25/08/2008

4941 Total Nitrogen in Water by Calc 01/09/2008

NEW_TEST01 27/08/2008

Test Description

4000 pH in Water As noted in LM-FOR-ADM-020 pH should be tested in the field, therefore 

this test has been analysed in the laboratory outside Holding Times
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Labmark Internal Quality Control Review

General

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples

    are included in this QC report where applicable. Additional QC data may be available on request.

2. Labmark QC Acceptance/Rejection criteria are available on request.

3. Proficiency trial results are available on request.

4. Actual PQLs are matrix dependant. Quotes PQLs may be raised where sample extracts are diluted due to interferences.

5. Results are uncorrected for matrix spike or surrogate recoveries.

6. Test samples duplicated or spiked, are for this job only and are identified in the following QC report.

7. SVOC analyses on waters are performed on  homogenized, unfiltered sample, unless noted otherwise.

8. When individual results are qualified in the body of a report, refer to the qualifier descriptions that follow.

9. Samples were analysed on an as received basis.

10. This report replaces any interim results previously issued.

Holding Times

Please refer to 'Sampling and Preservation Chart for Soils & Waters' for holding times. (LM-FOR-ADM-020)

For samples received on the last day of holding time, notification of testing requirements should have been received at least

6 hours prior to sample receipt deadlines as stated on the Sample Receipt Acknowledgement.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues,

suitablity qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

**NOTE: pH duplicates are reported as a range NOT as an RPD

Quality Control Results

Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1138606 [ Method Blank ]

3100 Dissolved Metals in Water By ICP/MS

Antimony µg/L <1 < 1 T

Arsenic µg/L <5 < 5 T

Barium µg/L <5 < 5 T

Beryllium µg/L <5 < 5 T

Boron µg/L <5 < 5 T

Cadmium µg/L <2 < 2 T

Chromium µg/L <5 < 5 T

Cobalt µg/L <5 < 5 T

Copper µg/L <5 < 5 T

Lead µg/L <5 < 5 T

Manganese µg/L <5 < 5 T

Molybdenum µg/L <5 < 5 T

Nickel µg/L <5 < 5 T

Selenium µg/L <5 < 5 T

Tin µg/L <5 < 5 T

Vanadium µg/L <5 < 5 T

Zinc µg/L <5 < 5 T

1138815 [ Method Blank ]

3200 Dissolved Metals in Water - ICP/AES

Calcium µg/L <100 < 100 T

Iron µg/L <100 < 100 T

Magnesium µg/L <100 < 100 T

Potassium µg/L <1000 < 1000 T

Sodium µg/L <100 < 100 T
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Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1138607 [ Laboratory Control Sample ]

3100 Dissolved Metals in Water By ICP/MS Expected Value Percent Recovery

Antimony µg/L 98 N/A N/A N/A N/A

Arsenic µg/L 100 N/A N/A N/A N/A

Barium µg/L 100 N/A N/A N/A N/A

Beryllium µg/L 99 N/A N/A N/A N/A

Boron µg/L 100 N/A N/A N/A N/A

Cadmium µg/L 100 N/A N/A N/A N/A

Chromium µg/L 100 N/A N/A N/A N/A

Cobalt µg/L 99 N/A N/A N/A N/A

Copper µg/L 100 N/A N/A N/A N/A

Lead µg/L 100 N/A N/A N/A N/A

Manganese µg/L 99 N/A N/A N/A N/A

Molybdenum µg/L 110 N/A N/A N/A N/A

Nickel µg/L 100 N/A N/A N/A N/A

Selenium µg/L 100 N/A N/A N/A N/A

Tin µg/L 99 N/A N/A N/A N/A

Vanadium µg/L 99 N/A N/A N/A N/A

Zinc µg/L 98 N/A N/A N/A N/A

1134950 [ Duplicate of 1134842 ]

3200 Dissolved Metals in Water - ICP/AES Result 2 RPD

Calcium µg/L 1020000 1010000 1 0-10 % T

Iron µg/L 17200 17200 <1 0-10 % T

Magnesium µg/L 905000 895000 1 0-10 % T

Potassium µg/L 79000 73000 8 0-10 % T

Sodium µg/L 8800000 8650000 2 0-10 % T

1134951 [ Duplicate of 1134843 ]

3200 Dissolved Metals in Water - ICP/AES Result 2 RPD

Calcium µg/L 1260000 1280000 1 0-10 % T

Iron µg/L 6640 7230 9 0-10 % T

Magnesium µg/L 1840000 1880000 2 0-10 % T

Potassium µg/L 220000 230000 5 0-10 % T

Sodium µg/L 27800000 28400000 2 0-10 % T

1134953 [ Duplicate of 1134842 ]

3100 Dissolved Metals in Water By ICP/MS Result 2 RPD

Antimony µg/L <1 <1 <1 0-10 % T

Arsenic µg/L <5 <5 <1 0-10 % T

Barium µg/L 47 50 6 0-10 % T

Beryllium µg/L <5 <5 <1 0-10 % T

Boron µg/L 6400 6100 4 0-10 % T

Cadmium µg/L <2 <2 <1 0-10 % T

Cobalt µg/L <5 <5 <1 0-10 % T

Lead µg/L <5 <5 <1 0-10 % T

Molybdenum µg/L 12 12 4 0-10 % T

Strontium µg/L 15000 14000 4 0-10 % T

Thallium µg/L <5 <5 <1 0-10 % T

Thorium µg/L <5 <5 <5 0-10 % T

Tin µg/L <5 <5 <1 0-10 % T

Titanium µg/L 12 11 8 0-10 % T

Uranium µg/L 63 67 6 0-10 % T

Vanadium µg/L <5 <5 <1 0-10 % T
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Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1134954 [ Duplicate of 1134843 ]

3100 Dissolved Metals in Water By ICP/MS Result 2 RPD

Antimony µg/L <1 <1 <1 0-10 % T

Arsenic µg/L <5 <5 <1 0-10 % T

Barium µg/L 120 110 10 0-10 % T

Beryllium µg/L <5 <5 <1 0-10 % T

Boron µg/L 5400 5400 <1 0-10 % T

Cadmium µg/L <2 <2 <1 0-10 % T

Chromium µg/L <5 <5 <1 0-10 % T

Cobalt µg/L 5.4 <5 7 0-10 % T

Lead µg/L <5 <5 <1 0-10 % T

Lithium µg/L 2100 2100 3 0-10 % T

Molybdenum µg/L 15 15 1 0-10 % T

Strontium µg/L 19000 20000 1 0-10 % T

Thallium µg/L <5 <5 <1 0-10 % T

Thorium µg/L <5 <5 <5 0-10 % T

Tin µg/L <5 <5 <1 0-10 % T

Uranium µg/L 5.9 5.6 5 0-10 % T

Vanadium µg/L <5 <5 <1 0-10 % T

Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1137589 [ Method Blank ]

4300 Anions in Water by IC

Bromide mg/L <0.5 < 0.5 T

Chloride mg/L <0.5 < 0.5 T

Fluoride mg/L <0.5 < 0.5 T

Nitrate mg/L <0.5 < 0.5 T

Nitrite mg/L <0.5 < 0.5 T

Orthophosphate as P mg/L <0.5 < 0.5 T

Sulphate mg/L <0.5 < 0.5 T

1139123 [ Method Blank ]

4540 TKN in Water by Titration

TKN mg/L <1 < 1 T

1141307 [ Method Blank ]

4110 Dissolved Solids in Water

Total Dissolved Solids mg/L <20 < 20 T

1143278 [ Method Blank ]

4410 TOC in Water By Analyser

Total Organic Carbon mg/L <1 < 1 T

1143279 [ Method Blank ]

4410 TOC in Water By Analyser

Dissolved Organic Carbon mg/L <1 < 1 T

1137330 [ Laboratory Control Sample ]

4010 Conductivity in Water Expected Value Percent Recovery

Electrical Conductivity µS/cm 1420 N/A N/A N/A N/A

1137331 [ Laboratory Control Sample ]

4010 Conductivity in Water Expected Value Percent Recovery

Electrical Conductivity µS/cm 1390 N/A N/A N/A N/A

1137591 [ Laboratory Control Sample ]

4300 Anions in Water by IC Expected Value Percent Recovery

Bromide mg/L 99 100.0 99 80-120 % T

Chloride mg/L 100 100.0 101 80-120 % T

Fluoride mg/L 100 100.0 102 80-120 % T

Nitrate mg/L 120 100.0 120 80-120 % T

Nitrite mg/L 90 100.0 90 80-120 % T

Orthophosphate as P mg/L 100 100.0 101 80-120 % T

Sulphate mg/L 100 100.0 105 80-120 % T
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Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1139125 [ Laboratory Control Sample ]

4540 TKN in Water by Titration Expected Value Percent Recovery

TKN mg/L 86 100.0 86 80-120 % T

1141308 [ Laboratory Control Sample ]

4110 Dissolved Solids in Water Expected Value Percent Recovery

Total Dissolved Solids mg/L 990 1000.0 99 90-110 % T

1143280 [ Laboratory Control Sample ]

4410 TOC in Water By Analyser Expected Value Percent Recovery

Total Organic Carbon mg/L 9.2 10.0 92 80-120 % T

1143281 [ Laboratory Control Sample ]

4410 TOC in Water By Analyser Expected Value Percent Recovery

Dissolved Organic Carbon mg/L 9.5 10.0 95 80-120 % T

1134944 [ Duplicate of 1134842 ]

4300 Anions in Water by IC Result 2 RPD

Chloride mg/L 13000 13000 <1 0-10 % T

Fluoride mg/L <0.5 <0.5 <1 0-10 % T

Nitrate as N mg N/L <0.5 <0.5 <1 0-10 % T

Nitrite as N mg N/L <0.5 <0.5 <1 0-10 % T

Sulphate mg/L 3400 3400 <1 0-10 % T

1134946 [ Duplicate of 1134843 ]

4300 Anions in Water by IC Result 2 RPD

Chloride mg/L 34000 34000 <1 0-10 % T

Fluoride mg/L <0.5 <0.5 <1 0-10 % T

Nitrate as N mg N/L <0.5 <0.5 <1 0-10 % T

Nitrite as N mg N/L <0.5 <0.5 <1 0-10 % T

Sulphate mg/L 5100 5100 1 0-10 % T

1134947 [ Duplicate of 1134842 ]

4010 Conductivity in Water Result 2 RPD

Electrical Conductivity µS/cm 33500 33200 1 0-10 % T

1134948 [ Duplicate of 1134843 ]

4010 Conductivity in Water Result 2 RPD

Electrical Conductivity µS/cm 80800 93600 <1 0-10 % T

1134955 [ Duplicate of 1134842 ]

4000 pH in Water Result 2 RPD

pH pH 7.0 7.0 0.0 0-0.2 pH T

1134956 [ Duplicate of 1134843 ]

4000 pH in Water Result 2 RPD

pH pH 7.1 7.0 0.0 0-0.2 pH T

1134957 [ Duplicate of 1134842 ]

4110 Dissolved Solids in Water Result 2 RPD

Total Dissolved Solids mg/L 29000 28000 3 0-10 % T

1134958 [ Duplicate of 1134843 ]

4110 Dissolved Solids in Water Result 2 RPD

Total Dissolved Solids mg/L 79000 80000 1 0-10 % T

1134959 [ Duplicate of 1134842 ]

4540 TKN in Water by Titration Result 2 RPD

TKN mg/L <1 <1 <1 0-20 % T

1134960 [ Duplicate of 1134843 ]

4540 TKN in Water by Titration Result 2 RPD

TKN mg/L 3.2 3.2 3 0-20 % T

1134961 [ Spike of 1134844 ]

4300 Anions in Water by IC Spike Value Percent Recovery

Nitrate as N mg N/L 27 N/A N/A N/A N/A

Nitrite as N mg N/L 33 N/A N/A N/A N/A

1134963 [ Spike of 1134844 ]

4540 TKN in Water by Titration Spike Value Percent Recovery

TKN mg/L 87 100.0 82 80-120 - T
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Project Comments

Note TOC machine  down. May have sub-contract.Comments

Sample Integrity

N/ACustody Seals Intact (if used)

YesAttempt to Chill was evident

YesSamples correctly preserved

YesOrganic samples had Teflon liners

YesSamples received with Zero Headspace

YesSamples received within HoldingTime

NoSome samples have been subcontracted

Authorised By

Client Services OfficerCarol Cawrse

Accreditation Number: 1645Mark Herbstreit Senior Analyst - Metals

Accreditation Number: 1645Helen Lei Senior Analyst - Waters

Laboratory Manager

Operations ManagerAnthony Crane

Amended Report: This report replaces report # 327584

- Indicates Not Requested                     * Indicates NATA accreditation does not cover the performance of this service

Labmark Environmental shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or 

interpretaton given in this report. In no case shall Labmark Environmental be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet 

deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested.  Unless indicated otherwise, the tests were 

performed on the samples as received.

The samples were not collected by Amdel staff.
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Sample Receipt Advice

Customer Service - 1300 552 389

Client Name: Sinclair Knight Mertz Date Received: 19 August 2008

Attention: MR Daniel Pierce Due Date: 26 August 2008

Client Reference number: Turnaround: StandardVE30064

Amdel Reference number: 08ENME0021863 Your Amdel Contact: Vanda Dabkowski
0395382267

If you have any queries regarding turnaround and sample progress, technical queries or wish to make changes please contact the laboratory immediately.

Job Information

Project Comments

Comments Note TOC machine  down. May have sub-contract. 

Sample Integrity

Attempt to Chill was evident Yes 

Samples correctly preserved Yes 

Organic samples had Teflon liners Yes 

Samples received with Zero Headspace Yes 

Samples received within HoldingTime Yes 

Some samples have been subcontracted No 

Custody Seals Intact (if used) N/A 

Analysis Requested

Analysis Requested Method Code Number Of Samples

4300Anions in Water by IC  12

4010Conductivity in Water  12

0000Gold (Au)  12

3200Dissolved Metals in Water - ICP/AES  12

3100Dissolved Metals in Water By ICP/MS  12

NEW_TEST01  12

4000pH in Water  12

4110Dissolved Solids in Water  12

4540TKN in Water by Titration  12

4941Total Nitrogen in Water by Calc  12



  Note

- Turn Around Time starts when samples are received at the Laboratory

- For samples received after 4pm, Turn Around Time starts the next working day

- For samples received on the last day of holding time, notification of testing requirements must be

  given at least 6 hours prior to the sample receipt deadlines; Should the laboratory not receive 

  the information in the required timeframe a suitably qualified results may still be reported.

- Surcharges may apply for 24 and 48 hour turnaround.

- Water samples will be discarded after 6 weeks unless notified.

- Soil samples are chilled for 1 month and will be discarded after 3 months unless notified.

- Samples submitted for Micro analysis on a Friday may incur a $150 surcharge and / or be

  analysed outside holding time (24 Hour Holding Time).

- The Quoted Due Date does not apply to sub-contracted tests or some in-house tests. Contact your 

  Customer Support Officer for details

  NOTE:  Unless advised otherwise - Sample analysis will commence regardless of integrity 

  issues and / or non-conformance and these will be recorded on the final report.

Logged in by :  Chris Slevison Date :  Tue 19 August 2008

Labmark 1868 Dandenong Rd Clayton  VIC Australia 3168
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This document is issued in accordance with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025

Accreditation Number: 1645

Certificate of Analysis
Sinclair Knight Mertz

Level 5, 33 King William Street

Adelaide SA 5000 

Attention: Daniel Pierce

Project 08ENME0021986

Client Reference VE30064

Received Date 20/08/2008 09:00:00 AM

Customer Sample ID PT45 PT48 PT51

Labmark Sample No. 1136477 1136478 1136479

Date Sampled 19/08/2008 19/08/2008 19/08/2008

Metals

Test/Reference UnitPQL

3100 Dissolved Metals in Water By ICP/MS 
µg/L 33 2333Aluminium 5

µg/L <1 <1<1Antimony 1

µg/L <5 <5<5Arsenic 5

µg/L 62 2036Barium 5

µg/L <5 <5<5Beryllium 5

µg/L 8100 120006100Boron 5

µg/L <2 <2<2Cadmium 2

µg/L 7.2 <56.1Chromium 5

µg/L <5 <5<5Cobalt 5

µg/L 11 119.6Copper 5

µg/L <5 <5<5Lead 5

µg/L 350 170340Lithium 5

µg/L 900 110290Manganese 5

µg/L <5 27<5Molybdenum 5

µg/L 18 9.813Nickel 5

µg/L 69 4463Selenium 5

µg/L 17000 860012000Strontium 5

µg/L <5 <5<5Thallium 5

µg/L <5 <5<5Thorium 5

µg/L <5 <5<5Tin 5

µg/L 8.2 7.59.8Titanium 5

µg/L <5 6.0<5Uranium 5

µg/L <5 <5<5Vanadium 5

µg/L 240 3945Zinc 5

3200 Dissolved Metals in Water - ICP/AES 
µg/L 1160000 831000832000Calcium 100

µg/L 5470 225017900Iron 100

µg/L 951000 674000820000Magnesium 100

µg/L 150000 210000250000Potassium 1000

µg/L 8900000 1590000010200000Sodium 100

Inorganics

Test/Reference UnitPQL

4010 Conductivity in Water 
µS/cm 31300 4410032700Electrical Conductivity 20

4000 pH in Water 
pH 7.1 7.37.0pH 0.1

4110 Dissolved Solids in Water 
mg/L 30000 4000029000Total Dissolved Solids 20
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Customer Sample ID PT45 PT48 PT51

Labmark Sample No. 1136477 1136478 1136479

Date Sampled 19/08/2008 19/08/2008 19/08/2008

Inorganics

Test/Reference UnitPQL

4540 TKN in Water by Titration 
mg/L <1 <1<1TKN 1

4410 TOC in Water By Analyser 
mg/L 2.2 <1<1Total Organic Carbon 1

4941 Total Nitrogen in Water by Calc 
mg N/L 3 34Total Nitrogen 2

4300 Anions in Water by IC 
mg/L 11000 1600015000Chloride 0.5

mg/L <0.5 <0.5<0.5Fluoride 0.5

mg N/L 2.6 2.73.9Nitrate as N 0.5

mg N/L <0.5 <0.5<0.5Nitrite as N 0.5

mg/L 3500 83003200Sulphate 0.5

Miscellaneous

Test/Reference UnitPQL

mg/L 300 210250Total Alkalinity as CaCo3* -

mg/L <1 <1<1Carbonate Alkalinity as CaCo3* -

mg/L 300 210250Bicarbonate Alkalinity as CaCo3* -

mg/L 14.8 14.113.8Silica* -

Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.

Description AnalysedExtracted

3100 Dissolved Metals in Water By ICP/MS 21/08/2008 25/08/2008

3200 Dissolved Metals in Water - ICP/AES 21/08/2008 27/08/2008

4000 pH in Water 21/08/2008 21/08/2008

4010 Conductivity in Water 21/08/2008 22/08/2008

4110 Dissolved Solids in Water 27/08/2008

4300 Anions in Water by IC 21/08/2008 28/08/2008

4410 TOC in Water By Analyser 26/08/2008 27/08/2008

4540 TKN in Water by Titration 25/08/2008 26/08/2008

4941 Total Nitrogen in Water by Calc 26/08/2008

NEW_TEST01 27/08/2008

Test Description

4000 pH in Water As noted in LM-FOR-ADM-020 pH should be tested in the field, therefore 

this test has been analysed in the laboratory outside Holding Times
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Labmark Internal Quality Control Review

General

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples

    are included in this QC report where applicable. Additional QC data may be available on request.

2. Labmark QC Acceptance/Rejection criteria are available on request.

3. Proficiency trial results are available on request.

4. Actual PQLs are matrix dependant. Quotes PQLs may be raised where sample extracts are diluted due to interferences.

5. Results are uncorrected for matrix spike or surrogate recoveries.

6. Test samples duplicated or spiked, are for this job only and are identified in the following QC report.

7. SVOC analyses on waters are performed on  homogenized, unfiltered sample, unless noted otherwise.

8. When individual results are qualified in the body of a report, refer to the qualifier descriptions that follow.

9. Samples were analysed on an as received basis.

10. This report replaces any interim results previously issued.

Holding Times

Please refer to 'Sampling and Preservation Chart for Soils & Waters' for holding times. (LM-FOR-ADM-020)

For samples received on the last day of holding time, notification of testing requirements should have been received at least

6 hours prior to sample receipt deadlines as stated on the Sample Receipt Acknowledgement.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues,

suitablity qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

**NOTE: pH duplicates are reported as a range NOT as an RPD

Quality Control Results

Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1138639 [ Method Blank ]

3100 Dissolved Metals in Water By ICP/MS

Antimony µg/L <1 < 1 T

Arsenic µg/L <5 < 5 T

Barium µg/L <5 < 5 T

Beryllium µg/L <5 < 5 T

Boron µg/L <5 < 5 T

Cadmium µg/L <2 < 2 T

Chromium µg/L <5 < 5 T

Cobalt µg/L <5 < 5 T

Copper µg/L <5 < 5 T

Lead µg/L <5 < 5 T

Manganese µg/L <5 < 5 T

Molybdenum µg/L <5 < 5 T

Nickel µg/L <5 < 5 T

Selenium µg/L <5 < 5 T

Tin µg/L <5 < 5 T

Vanadium µg/L <5 < 5 T

Zinc µg/L <5 < 5 T

1138792 [ Method Blank ]

3200 Dissolved Metals in Water - ICP/AES

Calcium µg/L <100 < 100 T

Iron µg/L <100 < 100 T

Magnesium µg/L <100 < 100 T

Phosphorus µg/L <100 < 100 T

Potassium µg/L <1000 < 1000 T

Sodium µg/L <100 < 100 T
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Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1138640 [ Laboratory Control Sample ]

3100 Dissolved Metals in Water By ICP/MS Expected Value Percent Recovery

Antimony µg/L 92 100.0 92 80-120 % T

Arsenic µg/L 110 100.0 108 80-120 % T

Barium µg/L 100 100.0 100 80-120 % T

Beryllium µg/L 110 100.0 112 80-120 % T

Cadmium µg/L 100 100.0 100 80-120 % T

Chromium µg/L 100 100.0 102 80-120 % T

Cobalt µg/L 100 100.0 102 80-120 % T

Copper µg/L 100 100.0 102 80-120 % T

Lead µg/L 93 100.0 93 80-120 % T

Manganese µg/L 100 100.0 104 80-120 % T

Nickel µg/L 100 100.0 103 80-120 % T

Selenium µg/L 110 100.0 108 80-120 % T

Tin µg/L 96 100.0 96 80-120 % T

Vanadium µg/L 100 100.0 104 80-120 % T

Zinc µg/L 98 100.0 98 80-120 % T

Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1137589 [ Method Blank ]

4300 Anions in Water by IC

Bromide mg/L <0.5 < 0.5 T

Chloride mg/L <0.5 < 0.5 T

Fluoride mg/L <0.5 < 0.5 T

Nitrate mg/L <0.5 < 0.5 T

Nitrite mg/L <0.5 < 0.5 T

Orthophosphate as P mg/L <0.5 < 0.5 T

Sulphate mg/L <0.5 < 0.5 T

1141307 [ Method Blank ]

4110 Dissolved Solids in Water

Total Dissolved Solids mg/L <20 < 20 T

1141436 [ Method Blank ]

4540 TKN in Water by Titration

TKN mg/L <1 < 1 T

1143278 [ Method Blank ]

4410 TOC in Water By Analyser

Total Organic Carbon mg/L <1 < 1 T

1143279 [ Method Blank ]

4410 TOC in Water By Analyser

Dissolved Organic Carbon mg/L <1 < 1 T

1137332 [ Laboratory Control Sample ]

4010 Conductivity in Water Expected Value Percent Recovery

Electrical Conductivity µS/cm 1360 N/A N/A N/A N/A

1137591 [ Laboratory Control Sample ]

4300 Anions in Water by IC Expected Value Percent Recovery

Bromide mg/L 99 100.0 99 80-120 % T

Chloride mg/L 100 100.0 101 80-120 % T

Fluoride mg/L 100 100.0 102 80-120 % T

Nitrate mg/L 120 100.0 120 80-120 % T

Nitrite mg/L 90 100.0 90 80-120 % T

Orthophosphate as P mg/L 100 100.0 101 80-120 % T

Sulphate mg/L 100 100.0 105 80-120 % T

1141308 [ Laboratory Control Sample ]

4110 Dissolved Solids in Water Expected Value Percent Recovery

Total Dissolved Solids mg/L 990 1000.0 99 90-110 % T

1141438 [ Laboratory Control Sample ]

4540 TKN in Water by Titration Expected Value Percent Recovery

TKN mg/L 92 100.0 92 80-120 % T
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Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1143280 [ Laboratory Control Sample ]

4410 TOC in Water By Analyser Expected Value Percent Recovery

Total Organic Carbon mg/L 9.2 10.0 92 80-120 % T

1143281 [ Laboratory Control Sample ]

4410 TOC in Water By Analyser Expected Value Percent Recovery

Dissolved Organic Carbon mg/L 9.5 10.0 95 80-120 % T

Sample Integrity

N/ACustody Seals Intact (if used)

YesAttempt to Chill was evident

YesSamples correctly preserved

N/AOrganic samples had Teflon liners

YesSamples received with Zero Headspace

YesSamples received within HoldingTime

NoSome samples have been subcontracted

Authorised By

Client Services OfficerCarol Cawrse

Client Services OfficerRuth Callander

Accreditation Number: 1645Mark Herbstreit Senior Analyst - Metals

Accreditation Number: 1645Helen Lei Senior Analyst - Waters

Laboratory Manager

Operations ManagerAnthony Crane

Final Report

- Indicates Not Requested                     * Indicates NATA accreditation does not cover the performance of this service

Labmark Environmental shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or 

interpretaton given in this report. In no case shall Labmark Environmental be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet 

deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested.  Unless indicated otherwise, the tests were 

performed on the samples as received.

The samples were not collected by Amdel staff.
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Sample Receipt Advice

Customer Service - 1300 552 389

Client Name: Sinclair Knight Mertz Date Received: 20 August 2008

Attention: MR Daniel Pierce Due Date: 27 August 2008

Client Reference number: Turnaround: StandardVE30064

Amdel Reference number: 08ENME0021986 Your Amdel Contact: Vanda Dabkowski
0395382267

If you have any queries regarding turnaround and sample progress, technical queries or wish to make changes please contact the laboratory immediately.

Job Information

Sample Integrity

Attempt to Chill was evident Yes 

Samples correctly preserved Yes 

Organic samples had Teflon liners N/A 

Samples received with Zero Headspace Yes 

Samples received within HoldingTime Yes 

Some samples have been subcontracted No 

Custody Seals Intact (if used) N/A 

Analysis Requested

Analysis Requested Method Code Number Of Samples

4300Anions in Water by IC  3

4010Conductivity in Water  3

0000Gold (Au)  3

3200Dissolved Metals in Water - ICP/AES  3

3100Dissolved Metals in Water By ICP/MS  3

NEW_TEST01  3

4000pH in Water  3

4110Dissolved Solids in Water  3

4540TKN in Water by Titration  3

4410TOC in Water By Analyser  3

4941Total Nitrogen in Water by Calc  3



  Note

- Turn Around Time starts when samples are received at the Laboratory

- For samples received after 4pm, Turn Around Time starts the next working day

- For samples received on the last day of holding time, notification of testing requirements must be

  given at least 6 hours prior to the sample receipt deadlines; Should the laboratory not receive 

  the information in the required timeframe a suitably qualified results may still be reported.

- Surcharges may apply for 24 and 48 hour turnaround.

- Water samples will be discarded after 6 weeks unless notified.

- Soil samples are chilled for 1 month and will be discarded after 3 months unless notified.

- Samples submitted for Micro analysis on a Friday may incur a $150 surcharge and / or be

  analysed outside holding time (24 Hour Holding Time).

- The Quoted Due Date does not apply to sub-contracted tests or some in-house tests. Contact your 

  Customer Support Officer for details

  NOTE:  Unless advised otherwise - Sample analysis will commence regardless of integrity 

  issues and / or non-conformance and these will be recorded on the final report.

Logged in by :  Duncan Harrison Date :  Wed 20 August 2008

Labmark 1868 Dandenong Rd Clayton  VIC Australia 3168

ABN: 30 008 127 802 Telephone: (03) 9538 2277 Facsimile: (03) 9538 2278



This document is issued in accordance with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025

Accreditation Number: 1645

Certificate of Analysis
Sinclair Knight Mertz

Level 5, 33 King William Street

Adelaide SA 5000 

Attention: Daniel Pierce

Project 08ENME0022255

Client Reference VE30064

Received Date 22/08/2008 12:00:00 AM

Customer Sample ID LR10 RTO5A RTO5B RTO7A DUP 5

Labmark Sample No. 1140189 1140190 1140191 1140192 1140193

Date Sampled 20/08/2008 20/08/2008 20/08/2008 20/08/2008 20/08/2008

Metals

Test/Reference UnitPQL

3100 Low Level Dissolved Metals in Water 
µg/L 2.8 <1<1 <1 <1Aluminium 1

µg/L <1 2.91.1 1.4 <1Antimony 1

µg/L <1 <1<1 <1 <1Arsenic 1

µg/L 34 20047 45 35Barium 1

µg/L <1 <1<1 <1 <1Beryllium 1

µg/L 6700 <16000 7100 6900Boron 1

µg/L <0.2 <0.2<0.2 <0.2 <0.2Cadmium 0.2

µg/L <1 <1<1 <1 <1Chromium 1

µg/L 5.5 <11.1 1.6 5.0Cobalt 1

µg/L 10 <111 21 11Copper 1

µg/L <1 20<1 1.1 <1Lead 1

µg/L 370 6.6420 400 340Lithium 1

µg/L 550 29230 3700 530Manganese 1

µg/L <1 1.5<1 <1 <1Molybdenum 1

µg/L 12 <18.7 18 14Nickel 1

µg/L 52 3053 39 53Selenium 1

µg/L 20000 1600015000 34000 19000Strontium 1

µg/L <1 3.8<1 <1 <1Thallium 1

µg/L <1 1.9<1 <1 <1Tin 1

µg/L 24 4.320 20 25Titanium 1

µg/L 57 5.88.0 <1 58Uranium 1

µg/L <1 <1<1 <1 <1Vanadium 1

µg/L 96 1927 130 110Zinc 1

3200 Dissolved Metals in Water - ICP/AES 
µg/L 1080000 803000915000 1650000 1130000Calcium 100

µg/L 3230 17528600 3710 3410Iron 100

µg/L 938000 48900001270000 1180000 992000Magnesium 100

µg/L 100000 800000170000 120000 100000Potassium 1000

µg/L 11100000 8890000017700000 17800000 11600000Sodium 100

Inorganics

Test/Reference UnitPQL

4010 Conductivity in Water 
µS/cm 37500 13000055500 56900 37200Electrical Conductivity 20

4000 pH in Water 
pH 7.1 8.16.9 7.0 7.1pH 0.1

4110 Dissolved Solids in Water 
mg/L 37000 26000053000 55000 37000Total Dissolved Solids 20

4540 TKN in Water by Titration 
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Customer Sample ID LR10 RTO5A RTO5B RTO7A DUP 5

Labmark Sample No. 1140189 1140190 1140191 1140192 1140193

Date Sampled 20/08/2008 20/08/2008 20/08/2008 20/08/2008 20/08/2008

Inorganics

Test/Reference UnitPQL

mg/L <1 2.4<1 <1 <1TKN 1

4410 TOC in Water By Analyser 
mg/L <1 <1<1 <1 <1Total Organic Carbon 1

4941 Total Nitrogen in Water by Calc 
mg N/L 3 2<2 <2 2Total Nitrogen 2

4300 Anions in Water by IC 
mg/L 13000 13000022000 21000 12000Chloride 0.5

mg/L <0.5 <0.5<0.5 <0.5 <0.5Fluoride 0.5

mg N/L 2.5 <0.5<0.5 <0.5 2.0Nitrate as N 0.5

mg N/L <0.5 <0.5<0.5 <0.5 <0.5Nitrite as N 0.5

mg/L 3000 100003600 3600 2900Sulphate 0.5

Miscellaneous

Test/Reference UnitPQL

mg/L 260 1260240 150 250Total Alkalinity as CaCo3* -

mg/L 0 00 0 0Carbonate Alkalinity as CaCo3* -

mg/L 260 1260240 150 250Bicarbonate Alkalinity as CaCo3* -

mg/L 15 34.713.6 13.3 14.9Silica* -

Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.

Description AnalysedExtracted

3100 Low Level Dissolved Metals in Water 26/08/2008 28/08/2008

3200 Dissolved Metals in Water - ICP/AES 26/08/2008 28/08/2008

4000 pH in Water 26/08/2008

4010 Conductivity in Water 26/08/2008

4110 Dissolved Solids in Water 28/08/2008

4300 Anions in Water by IC 30/08/2008

4410 TOC in Water By Analyser 27/08/2008 03/09/2008

4540 TKN in Water by Titration 27/08/2008 28/08/2008

4941 Total Nitrogen in Water by Calc 30/08/2008

NEW_TEST01 28/08/2008

Test Description

4000 pH in Water As noted in LM-FOR-ADM-020 pH should be tested in the field, therefore 

this test has been analysed in the laboratory outside Holding Times
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Labmark Internal Quality Control Review

General

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples

    are included in this QC report where applicable. Additional QC data may be available on request.

2. Labmark QC Acceptance/Rejection criteria are available on request.

3. Proficiency trial results are available on request.

4. Actual PQLs are matrix dependant. Quotes PQLs may be raised where sample extracts are diluted due to interferences.

5. Results are uncorrected for matrix spike or surrogate recoveries.

6. Test samples duplicated or spiked, are for this job only and are identified in the following QC report.

7. SVOC analyses on waters are performed on  homogenized, unfiltered sample, unless noted otherwise.

8. When individual results are qualified in the body of a report, refer to the qualifier descriptions that follow.

9. Samples were analysed on an as received basis.

10. This report replaces any interim results previously issued.

Holding Times

Please refer to 'Sampling and Preservation Chart for Soils & Waters' for holding times. (LM-FOR-ADM-020)

For samples received on the last day of holding time, notification of testing requirements should have been received at least

6 hours prior to sample receipt deadlines as stated on the Sample Receipt Acknowledgement.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues,

suitablity qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

**NOTE: pH duplicates are reported as a range NOT as an RPD

Quality Control Results

Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1144534 [ Method Blank ]

3200 Dissolved Metals in Water - ICP/AES

Calcium µg/L <100 < 100 T

Iron µg/L <100 < 100 T

Magnesium µg/L <100 < 100 T

Potassium µg/L <1000 < 1000 T

Sodium µg/L <100 < 100 T

1148996 [ Method Blank ]

3100 Low Level Dissolved Metals in Water

Antimony µg/L <1 < 1 T

Arsenic µg/L <1 < 1 T

Barium µg/L <1 < 1 T

Beryllium µg/L <1 < 1 T

Boron µg/L <1 < 1 T

Cadmium µg/L <0.2 < 0.2 T

Chromium µg/L <1 < 1 T

Cobalt µg/L <1 < 1 T

Copper µg/L <1 < 1 T

Lead µg/L <1 < 1 T

Manganese µg/L <1 < 1 T

Molybdenum µg/L <1 < 1 T

Nickel µg/L <1 < 1 T

Selenium µg/L <1 < 1 T

Tin µg/L <1 < 1 T

Vanadium µg/L <1 < 1 T

Zinc µg/L <1 < 1 T
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Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1141365 [ Duplicate of 1140189 ]

3200 Dissolved Metals in Water - ICP/AES Result 2 RPD

Calcium µg/L 1120000 1080000 4 0-10 % T

Iron µg/L 3410 3230 5 0-10 % T

Magnesium µg/L 973000 938000 4 0-10 % T

Sodium µg/L 11200000 11100000 1 0-10 % T

1141366 [ Duplicate of 1140189 ]

3100 Low Level Dissolved Metals in Water Result 2 RPD

Antimony µg/L <1 <1 N/A N/A N/A

Arsenic µg/L <1 <1 <1 0-10 % T

Barium µg/L 35 34 1 0-10 % T

Beryllium µg/L <1 <1 <1 0-10 % T

Boron µg/L 7000 6700 4 0-10 % T

Cadmium µg/L <0.2 <0.2 <1 0-10 % T

Chromium µg/L <1 <1 <1 0-10 % T

Cobalt µg/L 5.1 5.5 8 0-10 % T

Copper µg/L 10 10 <1 0-10 % T

Lead µg/L <1 <1 N/A N/A N/A

Lithium µg/L 350 370 4 0-10 % T

Manganese µg/L 540 550 1 0-10 % T

Molybdenum µg/L <1 <1 <1 0-10 % T

Nickel µg/L 14 12 9 0-10 % T

Selenium µg/L 54 52 3 0-10 % T

Strontium µg/L 20000 20000 <1 0-10 % T

Thallium µg/L <1 <1 <1 0-10 % T

Tin µg/L <1 <1 N/A N/A N/A

Titanium µg/L 24 24 N/A N/A N/A

Uranium µg/L 58 57 2 0-10 % T

Vanadium µg/L <1 <1 <1 0-10 % T

Zinc µg/L 96 96 N/A N/A N/A

Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1141307 [ Method Blank ]

4110 Dissolved Solids in Water

Total Dissolved Solids mg/L <20 < 20 T

1141796 [ Method Blank ]

4300 Anions in Water by IC

Bromide mg/L <0.5 < 0.5 T

Chloride mg/L <0.5 < 0.5 T

Fluoride mg/L <0.5 < 0.5 T

Nitrate mg/L <0.5 < 0.5 T

Nitrite mg/L <0.5 < 0.5 T

Orthophosphate as P mg/L <0.5 < 0.5 T

Sulphate mg/L <0.5 < 0.5 T

1144255 [ Method Blank ]

4110 Dissolved Solids in Water

Total Dissolved Solids mg/L <20 < 20 T

1145150 [ Method Blank ]

4410 TOC in Water By Analyser

Total Organic Carbon mg/L <1 < 1 T

1145151 [ Method Blank ]

4410 TOC in Water By Analyser

Dissolved Organic Carbon mg/L <1 < 1 T

1145194 [ Method Blank ]

4540 TKN in Water by Titration

TKN mg/L <1 < 1 T
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Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1141308 [ Laboratory Control Sample ]

4110 Dissolved Solids in Water Expected Value Percent Recovery

Total Dissolved Solids mg/L 990 1000.0 99 90-110 % T

1141798 [ Laboratory Control Sample ]

4300 Anions in Water by IC Expected Value Percent Recovery

Bromide mg/L 99 100.0 99 80-120 % T

Chloride mg/L 100 100.0 101 80-120 % T

Fluoride mg/L 100 100.0 103 80-120 % T

Nitrate mg/L 120 100.0 120 80-120 % T

Nitrite mg/L 90 100.0 90 80-120 % T

Orthophosphate as P mg/L 100 100.0 101 80-120 % T

Sulphate mg/L 100 100.0 104 80-120 % T

1141889 [ Laboratory Control Sample ]

4010 Conductivity in Water Expected Value Percent Recovery

Electrical Conductivity µS/cm 1430 N/A N/A N/A N/A

1144256 [ Laboratory Control Sample ]

4110 Dissolved Solids in Water Expected Value Percent Recovery

Total Dissolved Solids mg/L 990 1000.0 99 90-110 % T

1145152 [ Laboratory Control Sample ]

4410 TOC in Water By Analyser Expected Value Percent Recovery

Total Organic Carbon mg/L 11 10.0 109 80-120 % T

1145153 [ Laboratory Control Sample ]

4410 TOC in Water By Analyser Expected Value Percent Recovery

Dissolved Organic Carbon mg/L 9.8 10.0 98 80-120 % T

1145196 [ Laboratory Control Sample ]

4540 TKN in Water by Titration Expected Value Percent Recovery

TKN mg/L 100 100.0 102 80-120 % T

1141363 [ Duplicate of 1140189 ]

4300 Anions in Water by IC Result 2 RPD

Chloride mg/L 13000 13000 1 0-10 % T

Fluoride mg/L <0.5 <0.5 <1 0-10 % T

Nitrate as N mg N/L 2.3 2.5 8 0-10 % T

Nitrite as N mg N/L <0.5 <0.5 <1 0-10 % T

Sulphate mg/L 3000 3000 <1 0-10 % T

1141364 [ Duplicate of 1140189 ]

4010 Conductivity in Water Result 2 RPD

Electrical Conductivity µS/cm 37500 37500 <1 0-10 % T

1141367 [ Duplicate of 1140189 ]

4000 pH in Water Result 2 RPD

pH pH 7.1 7.1 0.0 0-0.2 pH T

1141368 [ Duplicate of 1140189 ]

4110 Dissolved Solids in Water Result 2 RPD

Total Dissolved Solids mg/L 38000 37000 1 0-10 % T

1141369 [ Duplicate of 1140189 ]

4540 TKN in Water by Titration Result 2 RPD

TKN mg/L <1 <1 <1 0-20 % T

1141370 [ Duplicate of 1140189 ]

4410 TOC in Water By Analyser Result 2 RPD

Total Organic Carbon mg/L <1 <1 <1 0-10 % T

1141371 [ Spike of 1140190 ]

4300 Anions in Water by IC Spike Value Percent Recovery

Nitrate as N mg N/L 27 N/A N/A N/A N/A

Nitrite as N mg N/L 33 N/A N/A N/A N/A

1141373 [ Spike of 1140190 ]

4540 TKN in Water by Titration Spike Value Percent Recovery

TKN mg/L 88 100.0 88 80-120 - T
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Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1141374 [ Spike of 1140190 ]

4410 TOC in Water By Analyser Spike Value Percent Recovery

Total Organic Carbon mg/L 12 10.0 115 80-120 % T

Sample Integrity

N/ACustody Seals Intact (if used)

YesAttempt to Chill was evident

YesSamples correctly preserved

YesOrganic samples had Teflon liners

YesSamples received with Zero Headspace

YesSamples received within HoldingTime

NoSome samples have been subcontracted

Authorised By

Client Services OfficerCarol Cawrse

Client Services OfficerRuth Callander

Accreditation Number: 1645Mark Herbstreit Senior Analyst - Metals

Accreditation Number: 1645Helen Lei Senior Analyst - Waters

Laboratory Manager

Operations ManagerAnthony Crane

Final Report

- Indicates Not Requested                     * Indicates NATA accreditation does not cover the performance of this service

Labmark Environmental shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or 

interpretaton given in this report. In no case shall Labmark Environmental be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet 

deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested.  Unless indicated otherwise, the tests were 

performed on the samples as received.

The samples were not collected by Amdel staff.
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Sample Receipt Advice

Customer Service - 1300 552 389

Client Name: Sinclair Knight Mertz Date Received: 22 August 2008

Attention: MR Daniel Pierce Due Date: 29 August 2008

Client Reference number: Turnaround: StandardVE30064

Amdel Reference number: 08ENME0022255 Your Amdel Contact: Vanda Dabkowski
0395382267

If you have any queries regarding turnaround and sample progress, technical queries or wish to make changes please contact the laboratory immediately.

Job Information

Sample Integrity

Attempt to Chill was evident Yes 

Samples correctly preserved Yes 

Organic samples had Teflon liners Yes 

Samples received with Zero Headspace Yes 

Samples received within HoldingTime Yes 

Some samples have been subcontracted No 

Custody Seals Intact (if used) N/A 

Analysis Requested

Analysis Requested Method Code Number Of Samples

4300Anions in Water by IC  5

4010Conductivity in Water  5

3200Dissolved Metals in Water - ICP/AES  5

3100Low Level Dissolved Metals in Water  5

NEW_TEST01  5

4000pH in Water  5

4110Dissolved Solids in Water  5

4540TKN in Water by Titration  5

4410TOC in Water By Analyser  5

4941Total Nitrogen in Water by Calc  5

  Note

- Turn Around Time starts when samples are received at the Laboratory

- For samples received after 4pm, Turn Around Time starts the next working day

- For samples received on the last day of holding time, notification of testing requirements must be

  given at least 6 hours prior to the sample receipt deadlines; Should the laboratory not receive 

  the information in the required timeframe a suitably qualified results may still be reported.

- Surcharges may apply for 24 and 48 hour turnaround.

- Water samples will be discarded after 6 weeks unless notified.

- Soil samples are chilled for 1 month and will be discarded after 3 months unless notified.

- Samples submitted for Micro analysis on a Friday may incur a $150 surcharge and / or be

  analysed outside holding time (24 Hour Holding Time).

- The Quoted Due Date does not apply to sub-contracted tests or some in-house tests. Contact your 

  Customer Support Officer for details

  NOTE:  Unless advised otherwise - Sample analysis will commence regardless of integrity 

  issues and / or non-conformance and these will be recorded on the final report.



Logged in by :  Kim Jolly Date :  Fri 22 August 2008

Labmark 1868 Dandenong Rd Clayton  VIC Australia 3168
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This document is issued in accordance with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025

Accreditation Number: 1645

Certificate of Analysis
Sinclair Knight Mertz

Level 5, 33 King William Street

Adelaide SA 5000 

Attention: Daniel Pierce

Project 08ENME0022217

Client Reference VE30064

Received Date 22/08/2008 12:00:00 AM

Customer Sample ID RT03 PT66 PT42 PT44 DUP4

Labmark Sample No. 1139820 1139821 1139822 1139823 1139824

Date Sampled 20/08/2008 20/08/2008 20/08/2008 20/08/2008 20/08/2008

Metals

Test/Reference UnitPQL

3100 Low Level Dissolved Metals in Water 
µg/L <1 <1<1 27 <1Aluminium 1

µg/L <1 1.56.0 <1 <1Antimony 1

µg/L <1 <1<1 <1 <1Arsenic 1

µg/L 19 59550 45 19Barium 1

µg/L <1 <1<1 <1 <1Beryllium 1

µg/L 6900 4800<1 5900 7000Boron 1

µg/L <0.2 <0.20.5 <0.2 <0.2Cadmium 0.2

µg/L 3.0 2.3<1 2.9 3.2Chromium 1

µg/L <1 3.02.2 3.6 <1Cobalt 1

µg/L 4.4 183.2 13 4.7Copper 1

µg/L <1 2.31500 <1 <1Lead 1

µg/L 620 45018 370 630Lithium 1

µg/L 530 6680 270 520Manganese 1

µg/L 5.6 1117 100 5.0Molybdenum 1

µg/L 11 436.7 26 12Nickel 1

µg/L 19 5765 54 22Selenium 1

µg/L 6500 1700016000 14000 6300Strontium 1

µg/L <1 <122 <1 <1Thallium 1

µg/L <1 <1<1 <1 <1Tin 1

µg/L 10 296.2 29 17Titanium 1

µg/L 3.0 358.7 17 3.0Uranium 1

µg/L 1.6 <1<1 <1 1.9Vanadium 1

µg/L <1 88170 40 <1Zinc 1

3200 Dissolved Metals in Water - ICP/AES 
µg/L 604000 1070000741000 818000 603000Calcium 100

µg/L 3120 <100239 8250 2740Iron 100

µg/L 343000 12300005200000 1100000 342000Magnesium 100

µg/L 64000 220000800000 200000 78000Potassium 1000

µg/L 6070000 2090000087700000 18200000 6030000Sodium 100

Inorganics

Test/Reference UnitPQL

4010 Conductivity in Water 
µS/cm 20200 5540020100 44200 20300Electrical Conductivity 20

4000 pH in Water 
pH 7.2 7.17.0 7.0 7.3pH 0.1

4110 Dissolved Solids in Water 
mg/L 20000 59000260000 51000 19000Total Dissolved Solids 20

4540 TKN in Water by Titration 
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Customer Sample ID RT03 PT66 PT42 PT44 DUP4

Labmark Sample No. 1139820 1139821 1139822 1139823 1139824

Date Sampled 20/08/2008 20/08/2008 20/08/2008 20/08/2008 20/08/2008

Inorganics

Test/Reference UnitPQL

mg/L <1 <14.0 <1 <1TKN 1

4410 TOC in Water By Analyser 
mg/L <1 <111 1.1 <1Total Organic Carbon 1

4941 Total Nitrogen in Water by Calc 
mg N/L <2 <24 <2 <2Total Nitrogen 2

4300 Anions in Water by IC 
mg/L 4900 21000150000 18000 4900Chloride 0.5

mg/L <0.5 <0.5<0.5 <0.5 <0.5Fluoride 0.5

mg N/L <0.5 <0.5<0.5 <0.5 <0.5Nitrate as N 0.5

mg N/L <0.5 <0.5<0.5 <0.5 <0.5Nitrite as N 0.5

mg/L 3800 35009600 2900 3500Sulphate 0.5

Miscellaneous

Test/Reference UnitPQL

mg/L 200 18096 230 200Total Alkalinity as CaCo3* -

mg/L <1 <1<1 <1 <1Carbonate Alkalinity as CaCo3* -

mg/L 200 18096 230 200Bicarbonate Alkalinity as CaCo3* -

mg/L 12.7 7.9630 13.9 13Silica* -

Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.

Description AnalysedExtracted

3100 Low Level Dissolved Metals in Water 27/08/2008 28/08/2008

3200 Dissolved Metals in Water - ICP/AES 26/08/2008 28/08/2008

4000 pH in Water 26/08/2008

4010 Conductivity in Water 26/08/2008

4110 Dissolved Solids in Water 28/08/2008

4300 Anions in Water by IC 02/09/2008

4410 TOC in Water By Analyser 26/08/2008 28/08/2008

4540 TKN in Water by Titration 26/08/2008 27/08/2008

4941 Total Nitrogen in Water by Calc 02/09/2008

NEW_TEST01 03/09/2008

Test Description

4000 pH in Water As noted in LM-FOR-ADM-020 pH should be tested in the field, therefore 

this test has been analysed in the laboratory outside Holding Times
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Labmark Internal Quality Control Review

General

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples

    are included in this QC report where applicable. Additional QC data may be available on request.

2. Labmark QC Acceptance/Rejection criteria are available on request.

3. Proficiency trial results are available on request.

4. Actual PQLs are matrix dependant. Quotes PQLs may be raised where sample extracts are diluted due to interferences.

5. Results are uncorrected for matrix spike or surrogate recoveries.

6. Test samples duplicated or spiked, are for this job only and are identified in the following QC report.

7. SVOC analyses on waters are performed on  homogenized, unfiltered sample, unless noted otherwise.

8. When individual results are qualified in the body of a report, refer to the qualifier descriptions that follow.

9. Samples were analysed on an as received basis.

10. This report replaces any interim results previously issued.

Holding Times

Please refer to 'Sampling and Preservation Chart for Soils & Waters' for holding times. (LM-FOR-ADM-020)

For samples received on the last day of holding time, notification of testing requirements should have been received at least

6 hours prior to sample receipt deadlines as stated on the Sample Receipt Acknowledgement.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues,

suitablity qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

**NOTE: pH duplicates are reported as a range NOT as an RPD

Quality Control Results

Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1144546 [ Method Blank ]

3200 Dissolved Metals in Water - ICP/AES

Calcium µg/L <100 < 100 T

Iron µg/L <100 < 100 T

Magnesium µg/L <100 < 100 T

Potassium µg/L <1000 < 1000 T

Sodium µg/L <100 < 100 T

1146517 [ Method Blank ]

3100 Low Level Dissolved Metals in Water

Antimony µg/L <1 < 1 T

Arsenic µg/L <1 < 1 T

Barium µg/L <1 < 1 T

Beryllium µg/L <1 < 1 T

Boron µg/L <1 < 1 T

Cadmium µg/L <0.2 < 0.2 T

Chromium µg/L <1 < 1 T

Cobalt µg/L <1 < 1 T

Copper µg/L <1 < 1 T

Lead µg/L <1 < 1 T

Manganese µg/L <1 < 1 T

Molybdenum µg/L <1 < 1 T

Nickel µg/L <1 < 1 T

Selenium µg/L <1 < 1 T

Tin µg/L <1 < 1 T

Vanadium µg/L <1 < 1 T

Zinc µg/L <1 < 1 T
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Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1140216 [ Duplicate of 1139820 ]

3200 Dissolved Metals in Water - ICP/AES Result 2 RPD

Calcium µg/L 617000 604000 2 0-10 % T

Iron µg/L 3110 3120 <1 0-10 % T

Magnesium µg/L 349000 343000 2 0-10 % T

Potassium µg/L 75000 64000 N/A N/A N/A

Sodium µg/L 6030000 6070000 1 0-10 % T

1140217 [ Duplicate of 1139820 ]

3100 Low Level Dissolved Metals in Water Result 2 RPD

Aluminium µg/L <1 <1 <1 0-10 % T

Antimony µg/L <1 <1 <1 0-10 % T

Arsenic µg/L <1 <1 <1 0-10 % T

Barium µg/L 18 19 6 0-10 % T

Beryllium µg/L <1 <1 <1 0-10 % T

Boron µg/L 7000 6900 1 0-10 % T

Cadmium µg/L <0.2 <0.2 <1 0-10 % T

Chromium µg/L 3.1 3.0 6 0-10 % T

Cobalt µg/L <1 <1 <1 0-10 % T

Copper µg/L 4.4 4.4 N/A N/A N/A

Lead µg/L <1 <1 <1 0-10 % T

Lithium µg/L 640 620 3 0-10 % T

Manganese µg/L 530 530 <1 0-10 % T

Molybdenum µg/L 5.6 5.6 N/A N/A N/A

Nickel µg/L 11 11 N/A N/A N/A

Selenium µg/L 23 19 N/A N/A N/A

Strontium µg/L 6100 6500 6 0-10 % T

Thallium µg/L <1 <1 <1 0-10 % T

Tin µg/L <1 <1 <1 0-10 % T

Titanium µg/L 14 10 N/A N/A N/A

Uranium µg/L 3.0 3.0 2 0-10 % T

Vanadium µg/L 1.8 1.6 8 0-10 % T

Zinc µg/L <1 <1 <1 0-10 % T

Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1141307 [ Method Blank ]

4110 Dissolved Solids in Water

Total Dissolved Solids mg/L <20 < 20 T

1141796 [ Method Blank ]

4300 Anions in Water by IC

Bromide mg/L <0.5 < 0.5 T

Chloride mg/L <0.5 < 0.5 T

Fluoride mg/L <0.5 < 0.5 T

Nitrate mg/L <0.5 < 0.5 T

Nitrite mg/L <0.5 < 0.5 T

Orthophosphate as P mg/L <0.5 < 0.5 T

Sulphate mg/L <0.5 < 0.5 T

1143092 [ Method Blank ]

4540 TKN in Water by Titration

TKN mg/L <1 < 1 T

1143282 [ Method Blank ]

4410 TOC in Water By Analyser

Total Organic Carbon mg/L <1 < 1 T

1143283 [ Method Blank ]

4410 TOC in Water By Analyser

Dissolved Organic Carbon mg/L <1 < 1 T

1141308 [ Laboratory Control Sample ]

4110 Dissolved Solids in Water Expected Value Percent Recovery

Total Dissolved Solids mg/L 990 1000.0 99 90-110 % T
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Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1141798 [ Laboratory Control Sample ]

4300 Anions in Water by IC Expected Value Percent Recovery

Bromide mg/L 99 100.0 99 80-120 % T

Chloride mg/L 100 100.0 101 80-120 % T

Fluoride mg/L 100 100.0 103 80-120 % T

Nitrate mg/L 120 100.0 120 80-120 % T

Nitrite mg/L 90 100.0 90 80-120 % T

Orthophosphate as P mg/L 100 100.0 101 80-120 % T

Sulphate mg/L 100 100.0 104 80-120 % T

1141889 [ Laboratory Control Sample ]

4010 Conductivity in Water Expected Value Percent Recovery

Electrical Conductivity µS/cm 1430 N/A N/A N/A N/A

1143094 [ Laboratory Control Sample ]

4540 TKN in Water by Titration Expected Value Percent Recovery

TKN mg/L 96 100.0 96 80-120 % T

1143284 [ Laboratory Control Sample ]

4410 TOC in Water By Analyser Expected Value Percent Recovery

Total Organic Carbon mg/L 11 10.0 106 80-120 % T

1143285 [ Laboratory Control Sample ]

4410 TOC in Water By Analyser Expected Value Percent Recovery

Dissolved Organic Carbon mg/L 11 10.0 107 80-120 % T

1140214 [ Duplicate of 1139820 ]

4300 Anions in Water by IC Result 2 RPD

Chloride mg/L 4900 4900 <1 0-10 % T

Fluoride mg/L <0.5 <0.5 <1 0-10 % T

Nitrate as N mg N/L <0.5 <0.5 <1 0-10 % T

Nitrite as N mg N/L <0.5 <0.5 <1 0-10 % T

Sulphate mg/L 3500 3800 9 0-10 % T

1140215 [ Duplicate of 1139820 ]

4010 Conductivity in Water Result 2 RPD

Electrical Conductivity µS/cm 20100 20200 <1 0-10 % T

1140219 [ Duplicate of 1139820 ]

4000 pH in Water Result 2 RPD

pH pH 7.4 7.2 0.2 0-0.2 pH T

1140220 [ Duplicate of 1139820 ]

4110 Dissolved Solids in Water Result 2 RPD

Total Dissolved Solids mg/L 19000 20000 4 0-10 % T

1140221 [ Duplicate of 1139820 ]

4540 TKN in Water by Titration Result 2 RPD

TKN mg/L <1 <1 <1 0-20 % T

1140235 [ Duplicate of 1139820 ]

4410 TOC in Water By Analyser Result 2 RPD

Total Organic Carbon mg/L <1 <1 <1 0-10 % T

1140241 [ Spike of 1139821 ]

4300 Anions in Water by IC Spike Value Percent Recovery

Nitrate as N mg N/L 23 N/A N/A N/A N/A

Nitrite as N mg N/L 30 N/A N/A N/A N/A

1140243 [ Spike of 1139821 ]

4540 TKN in Water by Titration Spike Value Percent Recovery

TKN mg/L 110 100.0 104 80-120 - T

1140244 [ Spike of 1139821 ]

4410 TOC in Water By Analyser Spike Value Percent Recovery

Total Organic Carbon mg/L 21 10.0 105 80-120 % T
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Sample Integrity

YesAttempt to Chill was evident

YesSamples correctly preserved

YesOrganic samples had Teflon liners

YesSamples received with Zero Headspace

YesSamples received within HoldingTime

NoSome samples have been subcontracted

Authorised By

Client Services OfficerRuth Callander

Accreditation Number: 1645Mark Herbstreit Senior Analyst - Metals

Accreditation Number: 1645Helen Lei Senior Analyst - Waters

Laboratory Manager

Operations ManagerAnthony Crane

Final Report

- Indicates Not Requested                     * Indicates NATA accreditation does not cover the performance of this service

Labmark Environmental shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or 

interpretaton given in this report. In no case shall Labmark Environmental be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet 

deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested.  Unless indicated otherwise, the tests were 

performed on the samples as received.

The samples were not collected by Amdel staff.
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This document is issued in accordance with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025

Accreditation Number: 1645

Certificate of Analysis
Sinclair Knight Mertz

Level 5, 33 King William Street

Adelaide SA 5000 

Attention: Daniel Pierce

Project 08ENME0023416

Client Reference VE30064

Order Number VE30064

Received Date 03/09/2008 09:00:00 AM

Customer Sample ID RT01 RT05C RT07B RT04A

Sample Matrix WATER WATER WATER WATER

Labmark Sample No. 1156682 1156683 1156684 1156685

Date Sampled 01/09/2008 01/09/2008 02/09/2008 02/09/2008

Metals

Test/Reference UnitPQL

3100 Low Level Dissolved Metals in Water 
µg/L 18 2217 120Aluminium 1

µg/L 3.3 1.42.3 <1Antimony 1

µg/L <80 <70<90 <20Arsenic 1 G01 G01

µg/L 110 10076 29Barium 1

µg/L <1 <1<1 <1Beryllium 1

µg/L 5700 31002800 7300Boron 1

µg/L <0.2 <0.2<0.2 <0.2Cadmium 0.2

µg/L 4.6 2.02.8 5.4Chromium 1

µg/L 73 2.728 <1Cobalt 1

µg/L 140 4692 4.6Copper 1

µg/L 19 <128 <1Lead 1

µg/L 3100 49001600 610Lithium 1

µg/L 6200 53002200 410Manganese 1

µg/L 27 7.512 3.4Molybdenum 1

µg/L 84 2748 11Nickel 1

µg/L 150 83110 36Selenium 1

µg/L 18000 4400017000 15000Strontium 1

µg/L 25 <110 <1Thallium 1

µg/L 3.3 1.22.1 <1Tin 1

µg/L 71 4878 18Titanium 1

µg/L 8.5 5.016 1.4Uranium 1

µg/L <1 <1<1 <1Vanadium 1

µg/L 590 94760 40Zinc 1

3200 Dissolved Metals in Water - ICP/AES 
µg/L 796000 2040000911000 982000Calcium 100

µg/L 282 3190555 2450Iron 100

µg/L 4160000 20400006200000 772000Magnesium 100

µg/L 1000000 630000890000 160000Potassium 1000

µg/L 71400000 57900000117000000 9490000Sodium 100

Inorganics

Test/Reference UnitPQL

4010 Conductivity in Water 
µS/cm 132000 120000140000 35600Electrical Conductivity 20

4000 pH in Water 
pH 6.9 6.96.5 7.2pH 0.1

4110 Dissolved Solids in Water 
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Customer Sample ID RT01 RT05C RT07B RT04A

Sample Matrix WATER WATER WATER WATER

Labmark Sample No. 1156682 1156683 1156684 1156685

Date Sampled 01/09/2008 01/09/2008 02/09/2008 02/09/2008

Inorganics

Test/Reference UnitPQL

mg/L 200000 150000240000 31000Total Dissolved Solids 20

4540 TKN in Water by Titration 
mg/L 8.4 6.5<1 <1TKN 1

4410 TOC in Water By Analyser 
mg/L 28 6.18.9 1.0Total Organic Carbon 1

4941 Total Nitrogen in Water by Calc 
mg N/L 8 6<2 <2Total Nitrogen 2

4300 Anions in Water by IC 
mg/L 100000 78000130000 12000Chloride 0.5

mg/L <0.5 <0.5<0.5 <0.5Fluoride 0.5

mg N/L <0.5 <0.5<0.5 <0.5Nitrate as N 0.5

mg N/L <0.5 <0.5<0.5 <0.5Nitrite as N 0.5

mg/L 9200 530010000 3100Sulphate 0.5

Miscellaneous

Test/Reference UnitPQL

mg/L 130 9175 270Total Alkalinity as CaCo3* -

mg/L 0 00 0Carbonate Alkalinity as CaCo3* -

mg/L 130 9175 270Bicarbonate Alkalinity as CaCo3* -

mg/L 5.5 6.56.4 11.4Silica* -

Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.

Description AnalysedExtracted

3100 Low Level Dissolved Metals in Water 03/09/2008 08/09/2008

3200 Dissolved Metals in Water - ICP/AES 03/09/2008 04/09/2008

4000 pH in Water 05/09/2008

4010 Conductivity in Water 05/09/2008

4110 Dissolved Solids in Water 05/09/2008

4300 Anions in Water by IC 04/09/2008 10/09/2008

4410 TOC in Water By Analyser 17/09/2008

4540 TKN in Water by Titration 04/09/2008 05/09/2008

4941 Total Nitrogen in Water by Calc 05/09/2008

NEW_TEST01 04/09/2008

Test Description

4000 pH in Water As noted in LM-FOR-ADM-020 pH should be tested in the field, therefore 

this test has been analysed in the laboratory outside Holding Times
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Labmark Internal Quality Control Review

General

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples

    are included in this QC report where applicable. Additional QC data may be available on request.

2. Matrix spike recoveries are calculated on an 'As Received' basis; the parent sample result is moisture

    corrected after the % recovery is determined.

3. Proficiency trial results are available on request.

4. Actual PQLs are matrix dependant. Quoted PQLs may be raised where sample extracts are diluted due to interferences.

5. Results are uncorrected for matrix spike or surrogate recoveries.

6. Test samples duplicated or spiked, are for this job only and are identified in the following QC report.

7. SVOC analyses on waters are performed on  homogenized, unfiltered sample, unless noted otherwise.

8. When individual results are qualified in the body of a report, refer to the qualifier descriptions that follow.

9. Samples were analysed on an as received basis.

10. This report replaces any interim results previously issued.

Holding Times

Please refer to 'Sampling and Preservation Chart for Soils & Waters' for holding times. (LM-FOR-ADM-020)

For samples received on the last day of holding time, notification of testing requirements should have been received at least

6 hours prior to sample receipt deadlines as stated on the Sample Receipt Acknowledgement.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues,

suitablity qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

**NOTE: pH duplicates are reported as a range NOT as an RPD

Quality Control Results

Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1157162 [ Method Blank ]

3100 Low Level Dissolved Metals in Water

Antimony µg/L <1 < 1 T

Arsenic µg/L <1 < 1 T

Barium µg/L <1 < 1 T

Beryllium µg/L <1 < 1 T

Boron µg/L <1 < 1 T

Cadmium µg/L <0.2 < 0.2 T

Chromium µg/L <1 < 1 T

Cobalt µg/L <1 < 1 T

Copper µg/L <1 < 1 T

Lead µg/L <1 < 1 T

Manganese µg/L <1 < 1 T

Molybdenum µg/L <1 < 1 T

Nickel µg/L <1 < 1 T

Selenium µg/L <1 < 1 T

Tin µg/L <1 < 1 T

Vanadium µg/L <1 < 1 T

Zinc µg/L 1.5 < 1 F

1157834 [ Method Blank ]

3200 Dissolved Metals in Water - ICP/AES

Calcium µg/L <100 < 100 T

Iron µg/L <100 < 100 T

Magnesium µg/L <100 < 100 T

Potassium µg/L <1000 < 1000 T

Sodium µg/L <100 < 100 T
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Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1157163 [ Laboratory Control Sample ]

3100 Low Level Dissolved Metals in Water Expected Value Percent Recovery

Antimony µg/L 100 100.0 101 80-120 % T

Arsenic µg/L 100 100.0 104 80-120 % T

Barium µg/L 100 100.0 100 80-120 % T

Beryllium µg/L 110 100.0 106 80-120 % T

Cadmium µg/L 100 100.0 105 80-120 % T

Chromium µg/L 100 100.0 101 80-120 % T

Cobalt µg/L 100 100.0 103 80-120 % T

Copper µg/L 100 100.0 101 80-120 % T

Lead µg/L 100 100.0 100 80-120 % T

Manganese µg/L 100 100.0 103 80-120 % T

Molybdenum µg/L 110 100.0 105 80-120 % T

Nickel µg/L 100 100.0 103 80-120 % T

Selenium µg/L 100 100.0 103 80-120 % T

Tin µg/L 110 100.0 110 80-120 % T

Vanadium µg/L 100 100.0 100 80-120 % T

Zinc µg/L 100 100.0 102 80-120 % T

Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1157225 [ Method Blank ]

4410 TOC in Water By Analyser

Total Organic Carbon mg/L <1 < 1 T

1158081 [ Method Blank ]

4540 TKN in Water by Titration

TKN mg/L <1 < 1 T

1158263 [ Method Blank ]

4110 Dissolved Solids in Water

Total Dissolved Solids mg/L <20 < 20 T

1158477 [ Method Blank ]

4300 Anions in Water by IC

Bromide mg/L <0.5 < 0.5 T

Chloride mg/L <0.5 < 0.5 T

Fluoride mg/L <0.5 < 0.5 T

Nitrate mg/L <0.5 < 0.5 T

Nitrite mg/L <0.5 < 0.5 T

Orthophosphate as P mg/L <0.5 < 0.5 T

Sulphate mg/L <0.5 < 0.5 T

1157227 [ Laboratory Control Sample ]

4410 TOC in Water By Analyser Expected Value Percent Recovery

Total Organic Carbon mg/L 8.6 10.0 86 80-120 % T

1158083 [ Laboratory Control Sample ]

4540 TKN in Water by Titration Expected Value Percent Recovery

TKN mg/L 88 100.0 88 80-120 % T

1158170 [ Laboratory Control Sample ]

4010 Conductivity in Water Expected Value Percent Recovery

Electrical Conductivity µS/cm 1420 N/A N/A N/A N/A

1158264 [ Laboratory Control Sample ]

4110 Dissolved Solids in Water Expected Value Percent Recovery

Total Dissolved Solids mg/L 970 1000.0 97 90-110 % T
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Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1158480 [ Laboratory Control Sample ]

4300 Anions in Water by IC Expected Value Percent Recovery

Bromide mg/L 96 100.0 96 80-120 % T

Chloride mg/L 98 100.0 98 80-120 % T

Fluoride mg/L 96 100.0 96 80-120 % T

Nitrate mg/L 120 100.0 118 80-120 % T

Nitrite mg/L 80 100.0 80 80-120 % T

Orthophosphate as P mg/L 100 100.0 101 80-120 % T

Sulphate mg/L 100 100.0 101 80-120 % T

Report Results Information

EML - accreditation # 2731 - report # N005887TOC

Sample Integrity

N/ACustody Seals Intact (if used)

YesAttempt to Chill was evident

YesSamples correctly preserved

YesOrganic samples had Teflon liners

YesSamples received with Zero Headspace

YesSamples received within HoldingTime

NoSome samples have been subcontracted

Qualifier Codes/Comments

DescriptionCode

G01 The PQLs have been raised due to Matrix Interference

Authorised By

Client Services OfficerCarol Cawrse

Client Services OfficerRuth Callander

Accreditation Number: 1645Mark Herbstreit Senior Analyst - Metals

Accreditation Number: 1645Helen Lei Senior Analyst - Waters

Laboratory Manager

Operations ManagerAnthony Crane

Final Report

- Indicates Not Requested                     * Indicates NATA accreditation does not cover the performance of this service

Labmark Environmental shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or 

interpretaton given in this report. In no case shall Labmark Environmental be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet 

deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested.  Unless indicated otherwise, the tests were 

performed on the samples as received.

The samples were not collected by Amdel staff.
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Sample Receipt Advice

Customer Service - 1300 552 389

Client Name: Sinclair Knight Mertz Date Received: 3 September 2008

Attention: MR Daniel Pierce Due Date: 10 September 2008

Client Reference number: Turnaround: StandardVE30064

Amdel Reference number: 08ENME0023416 Your Amdel Contact: Carol Cawrse
+61 3 9538 2277

If you have any queries regarding turnaround and sample progress, technical queries or wish to make changes please contact the laboratory immediately.

Job Information

Sample Integrity

Attempt to Chill was evident Yes 

Samples correctly preserved Yes 

Organic samples had Teflon liners Yes 

Samples received with Zero Headspace Yes 

Samples received within HoldingTime Yes 

Some samples have been subcontracted No 

Custody Seals Intact (if used) N/A 

Analysis Requested

Analysis Requested Method Code Number Of Samples

4300Anions in Water by IC  4

4010Conductivity in Water  4

3200Dissolved Metals in Water - ICP/AES  4

3100Low Level Dissolved Metals in Water  4

NEW_TEST01  4

4000pH in Water  4

4110Dissolved Solids in Water  4

4540TKN in Water by Titration  4

4410TOC in Water By Analyser  4

4941Total Nitrogen in Water by Calc  4

  Note

- Turn Around Time starts when samples are received at the Laboratory

- For samples received after 4pm, Turn Around Time starts the next working day

- For samples received on the last day of holding time, notification of testing requirements must be

  given at least 6 hours prior to the sample receipt deadlines; Should the laboratory not receive 

  the information in the required timeframe a suitably qualified results may still be reported.

- Surcharges may apply for 24 and 48 hour turnaround.

- Water samples will be discarded after 6 weeks unless notified.

- Soil samples are chilled for 1 month and will be discarded after 3 months unless notified.

- Samples submitted for Micro analysis on a Friday may incur a $150 surcharge and / or be

  analysed outside holding time (24 Hour Holding Time).

- The Quoted Due Date does not apply to sub-contracted tests or some in-house tests. Contact your 

  Customer Support Officer for details

  NOTE:  Unless advised otherwise - Sample analysis will commence regardless of integrity 

  issues and / or non-conformance and these will be recorded on the final report.



Logged in by :  James Taylor Date :  Wed 3 September 2008
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ABN: 30 008 127 802 Telephone: (03) 9538 2277 Facsimile: (03) 9538 2278



This document is issued in accordance with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025

Accreditation Number: 1645

Certificate of Analysis
Sinclair Knight Mertz

Level 5, 33 King William Street

Adelaide SA 5000 

Attention: Daniel Pierce

Project 08ENME0023714

Client Reference VE30064

Received Date 05/09/2008 09:00:00 AM

Customer Sample ID RT04b RT09 QT2 LP2 Duplicate 6

Sample Matrix WATER WATER WATER WATER WATER

Labmark Sample No. 1160528 1160529 1160530 1160531 1160532

Date Sampled 03/09/2008 03/09/2008 04/09/2008 04/09/2008 04/09/2008

Metals

Test/Reference UnitPQL

3100 Low Level Dissolved Metals in Water 
µg/L 18 3920 24 18Aluminium 1

µg/L <1 <1<1 <1 <1Antimony 1

µg/L <100 <1<1 <1 <1Arsenic 1 G01

µg/L 150 2932 18 19Barium 1

µg/L <1 <1<1 <1 <1Beryllium 1

µg/L 5600 60007800 12000 12000Boron 1

µg/L <0.2 <0.2<0.2 <0.2 <0.2Cadmium 0.2

µg/L 7.5 2.72.6 6.8 8.7Chromium 1

µg/L 3.8 <1<1 67 66Cobalt 1

µg/L 32 6.76.6 84 93Copper 1

µg/L 1.8 <1<1 <1 <1Lead 1

µg/L 11000 910880 880 870Lithium 1

µg/L 2800 1600510 2800 2700Manganese 1

µg/L 8.9 2.4<1 <1 <1Molybdenum 1

µg/L 29 5.910 31 29Nickel 1

µg/L 160 7026 38 36Selenium 1

µg/L 50000 940012000 14000 13000Strontium 1

µg/L <1 <1<1 <1 <1Thallium 1

µg/L <1 <1<1 <1 <1Tin 1

µg/L 1.9 6.849 3.8 2.9Titanium 1

µg/L 1.8 <1<1 74 77Uranium 1

µg/L <1 <1<1 1.4 1.7Vanadium 1

µg/L 42 1928 79 76Zinc 1

3200 Dissolved Metals in Water - ICP/AES 
µg/L 2690000 469000829000 800000 799000Calcium 100

µg/L 276 1159390 15600 15600Iron 100

µg/L 1540000 877000719000 850000 852000Magnesium 100

µg/L 790000 8600085000 61000 62000Potassium 1000

µg/L 83000000 1440000010100000 6510000 6330000Sodium 100

Inorganics

Test/Reference UnitPQL

4010 Conductivity in Water 
µS/cm 124000 3920030500 25200 25400Electrical Conductivity 20

4000 pH in Water 
pH 6.9 8.37.0 6.7 6.8pH 0.1

4110 Dissolved Solids in Water 
mg/L 170000 3800026000 22000 23000Total Dissolved Solids 20
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Customer Sample ID RT04b RT09 QT2 LP2 Duplicate 6

Sample Matrix WATER WATER WATER WATER WATER

Labmark Sample No. 1160528 1160529 1160530 1160531 1160532

Date Sampled 03/09/2008 03/09/2008 04/09/2008 04/09/2008 04/09/2008

Inorganics

Test/Reference UnitPQL

4540 TKN in Water by Titration 
mg/L 7.9 2.9<1 9.4 11TKN 1

4410 TOC in Water By Analyser 
mg/L 33 2.71.6 3.4 3.4Total Organic Carbon* 1

4941 Total Nitrogen in Water by Calc 
mg N/L 8 3<2 9 11Total Nitrogen 2

4300 Anions in Water by IC 
mg/L 65000 130009900 5700 5500Chloride 0.5

mg/L <0.5 <0.5<0.5 1.5 1.5Fluoride 0.5

mg N/L <0.5 <0.5<0.5 <0.5 <0.5Nitrate as N 0.5

mg N/L <0.5 <0.5<0.5 <0.5 <0.5Nitrite as N 0.5

mg/L 3600 45002600 4300 4100Sulphate 0.5

Miscellaneous

Test/Reference UnitPQL

mg/L 100 140380 920 940Total Alkalinity as CaCo3* -

mg/L <1 <1<1 <1 <1Carbonate Alkalinity as CaCo3* -

mg/L 100 140380 920 940Bicarbonate Alkalinity as CaCo3* -

mg/L 10 6.915 29.5 29.3Silica* -

Customer Sample ID RB2 RB1

Sample Matrix WATER WATER

Labmark Sample No. 1160533 1160534

Date Sampled 04/09/2008 04/09/2008

Metals

Test/Reference UnitPQL

3100 Low Level Dissolved Metals in Water 
µg/L 20 9.5Aluminium 1

µg/L <1 <1Antimony 1

µg/L <1 <1Arsenic 1

µg/L <1 <1Barium 1

µg/L <1 <1Beryllium 1

µg/L <1 <1Boron 1

µg/L <0.2 <0.2Cadmium 0.2

µg/L <1 <1Chromium 1

µg/L <1 <1Cobalt 1

µg/L 1.4 2.3Copper 1

µg/L <1 <1Lead 1

µg/L <1 <1Lithium 1

µg/L <1 <1Manganese 1

µg/L <1 <1Molybdenum 1

µg/L <1 <1Nickel 1

µg/L <1 <1Selenium 1

µg/L <1 <1Strontium 1

µg/L <1 <1Thallium 1

µg/L <1 <1Tin 1

µg/L <1 <1Titanium 1

µg/L <1 <1Uranium 1
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Customer Sample ID RB2 RB1

Sample Matrix WATER WATER

Labmark Sample No. 1160533 1160534

Date Sampled 04/09/2008 04/09/2008

Metals

Test/Reference UnitPQL

µg/L <1 <1Vanadium 1

µg/L 29 55Zinc 1

3200 Dissolved Metals in Water - ICP/AES 
µg/L 201 225Calcium 100

µg/L <100 <100Iron 100

µg/L <100 <100Magnesium 100

µg/L <1000 <1000Potassium 1000

µg/L <100 <100Sodium 100

Inorganics

Test/Reference UnitPQL

4410 TOC in Water By Analyser 
mg/L 1.2 1.4Total Organic Carbon* 1

Miscellaneous

Test/Reference UnitPQL

mg/L <1 <1Silica* -

Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.

Description AnalysedExtracted

3100 Low Level Dissolved Metals in Water 05/09/2008 10/09/2008

3200 Dissolved Metals in Water - ICP/AES 05/09/2008 08/09/2008

4000 pH in Water 09/09/2008

4010 Conductivity in Water 09/09/2008

4110 Dissolved Solids in Water 10/09/2008

4300 Anions in Water by IC 08/09/2008 10/09/2008

4410 TOC in Water By Analyser 16/09/2008

4540 TKN in Water by Titration 08/09/2008 11/09/2008

4941 Total Nitrogen in Water by Calc 11/09/2008

NEW_TEST01 09/09/2008

Test Description

4000 pH in Water As noted in LM-FOR-ADM-020 pH should be tested in the field, therefore 

this test has been analysed in the laboratory outside Holding Times
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Labmark Internal Quality Control Review

General

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples

    are included in this QC report where applicable. Additional QC data may be available on request.

2. Matrix spike recoveries are calculated on an 'As Received' basis; the parent sample result is moisture

    corrected after the % recovery is determined.

3. Proficiency trial results are available on request.

4. Actual PQLs are matrix dependant. Quoted PQLs may be raised where sample extracts are diluted due to interferences.

5. Results are uncorrected for matrix spike or surrogate recoveries.

6. Test samples duplicated or spiked, are for this job only and are identified in the following QC report.

7. SVOC analyses on waters are performed on  homogenized, unfiltered sample, unless noted otherwise.

8. When individual results are qualified in the body of a report, refer to the qualifier descriptions that follow.

9. Samples were analysed on an as received basis.

10. This report replaces any interim results previously issued.

Holding Times

Please refer to 'Sampling and Preservation Chart for Soils & Waters' for holding times. (LM-FOR-ADM-020)

For samples received on the last day of holding time, notification of testing requirements should have been received at least

6 hours prior to sample receipt deadlines as stated on the Sample Receipt Acknowledgement.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues,

suitablity qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

**NOTE: pH duplicates are reported as a range NOT as an RPD

Quality Control Results

Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1160795 [ Method Blank ]

3200 Dissolved Metals in Water - ICP/AES

Calcium µg/L <100 < 100 T

Iron µg/L <100 < 100 T

Magnesium µg/L <100 < 100 T

Potassium µg/L <1000 < 1000 T

Sodium µg/L <100 < 100 T

1161775 [ Method Blank ]

3100 Low Level Dissolved Metals in Water

Antimony µg/L <1 < 1 T

Arsenic µg/L <1 < 1 T

Barium µg/L <1 < 1 T

Beryllium µg/L <1 < 1 T

Boron µg/L <1 < 1 T

Cadmium µg/L <0.2 < 0.2 T

Chromium µg/L <1 < 1 T

Cobalt µg/L <1 < 1 T

Copper µg/L <1 < 1 T

Lead µg/L <1 < 1 T

Manganese µg/L <1 < 1 T

Molybdenum µg/L <1 < 1 T

Nickel µg/L <1 < 1 T

Selenium µg/L <1 < 1 T

Tin µg/L <1 < 1 T

Vanadium µg/L <1 < 1 T

Zinc µg/L <1 < 1 T
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Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1161776 [ Laboratory Control Sample ]

3100 Low Level Dissolved Metals in Water Expected Value Percent Recovery

Antimony µg/L 100 100.0 101 80-120 % T

Arsenic µg/L 99 100.0 99 80-120 % T

Barium µg/L 97 100.0 97 80-120 % T

Beryllium µg/L 100 100.0 101 80-120 % T

Boron µg/L 110 100.0 111 80-120 % T

Cadmium µg/L 100 100.0 103 80-120 % T

Chromium µg/L 96 100.0 96 80-120 % T

Cobalt µg/L 95 100.0 95 80-120 % T

Copper µg/L 97 100.0 97 80-120 % T

Lead µg/L 98 100.0 98 80-120 % T

Manganese µg/L 96 100.0 96 80-120 % T

Molybdenum µg/L 94 100.0 94 80-120 % T

Nickel µg/L 96 100.0 96 80-120 % T

Selenium µg/L 110 100.0 108 80-120 % T

Tin µg/L 100 100.0 104 80-120 % T

Vanadium µg/L 98 100.0 98 80-120 % T

Zinc µg/L 100 100.0 104 80-120 % T

1160602 [ Duplicate of 1160528 ]

3200 Dissolved Metals in Water - ICP/AES Result 2 RPD

Calcium µg/L 2680000 2690000 <1 0-10 % T

Iron µg/L 276 276 <1 0-10 % T

Magnesium µg/L 1530000 1540000 1 0-10 % T

Potassium µg/L 800000 790000 2 0-10 % T

1160603 [ Duplicate of 1160528 ]

3100 Low Level Dissolved Metals in Water Result 2 RPD

Aluminium µg/L 19 18 2 0-10 % T

Antimony µg/L <1 <1 <1 0-10 % T

Arsenic µg/L <100 <100 <1 0-10 % T

Barium µg/L 150 150 1 0-10 % T

Beryllium µg/L <1 <1 <1 0-10 % T

Boron µg/L 5600 5600 <1 0-10 % T

Cadmium µg/L <0.2 <0.2 <1 0-10 % T

Chromium µg/L 7.3 7.5 3 0-10 % T

Cobalt µg/L 3.5 3.8 9 0-10 % T

Lithium µg/L 11000 11000 2 0-10 % T

Manganese µg/L 2800 2800 1 0-10 % T

Selenium µg/L 170 160 9 0-10 % T

Strontium µg/L 50000 50000 1 0-10 % T

Thallium µg/L <1 <1 <1 0-10 % T

Tin µg/L <1 <1 <1 0-10 % T

Titanium µg/L 46 1.9 N/A N/A N/A

Vanadium µg/L <1 <1 <1 0-10 % T

Zinc µg/L 43 42 4 0-10 % T

Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1162613 [ Method Blank ]

4540 TKN in Water by Titration

TKN mg/L <1 < 1 T

1162919 [ Method Blank ]

4300 Anions in Water by IC

Bromide mg/L <0.5 < 0.5 T

Chloride mg/L <0.5 < 0.5 T

Fluoride mg/L <0.5 < 0.5 T

Nitrate mg/L <0.5 < 0.5 T

Nitrite mg/L <0.5 < 0.5 T

Orthophosphate as P mg/L <0.5 < 0.5 T

Sulphate mg/L <0.5 < 0.5 T
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Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1164257 [ Method Blank ]

4110 Dissolved Solids in Water

Total Dissolved Solids mg/L <20 < 20 T

1169680 [ Method Blank ]

4410 TOC in Water By Analyser

Total Organic Carbon mg/L <1 < 1 T

1169681 [ Method Blank ]

4410 TOC in Water By Analyser

Dissolved Organic Carbon mg/L <1 < 1 T

1169684 [ Method Blank ]

4410 TOC in Water By Analyser

Total Organic Carbon mg/L <1 < 1 T

1169685 [ Method Blank ]

4410 TOC in Water By Analyser

Dissolved Organic Carbon mg/L <1 < 1 T

1162615 [ Laboratory Control Sample ]

4540 TKN in Water by Titration Expected Value Percent Recovery

TKN mg/L 97 100.0 97 80-120 % T

1162921 [ Laboratory Control Sample ]

4300 Anions in Water by IC Expected Value Percent Recovery

Bromide mg/L 94 100.0 94 80-120 % T

Chloride mg/L 95 100.0 95 80-120 % T

Fluoride mg/L 93 100.0 93 80-120 % T

Nitrate mg/L 120 100.0 120 80-120 % T

Nitrite mg/L 80 100.0 80 80-120 % T

Orthophosphate as P mg/L 98 100.0 98 80-120 % T

Sulphate mg/L 97 100.0 97 80-120 % T

1163049 [ Laboratory Control Sample ]

4010 Conductivity in Water Expected Value Percent Recovery

Electrical Conductivity µS/cm 1420 N/A N/A N/A N/A

1164258 [ Laboratory Control Sample ]

4110 Dissolved Solids in Water Expected Value Percent Recovery

Total Dissolved Solids mg/L 1000 1000.0 100 90-110 % T

1169682 [ Laboratory Control Sample ]

4410 TOC in Water By Analyser Expected Value Percent Recovery

Total Organic Carbon mg/L 8.0 10.0 80 80-120 % T

1169683 [ Laboratory Control Sample ]

4410 TOC in Water By Analyser Expected Value Percent Recovery

Dissolved Organic Carbon mg/L 8.0 10.0 80 80-120 % T

1169686 [ Laboratory Control Sample ]

4410 TOC in Water By Analyser Expected Value Percent Recovery

Total Organic Carbon mg/L 8.0 10.0 80 80-120 % T

1169687 [ Laboratory Control Sample ]

4410 TOC in Water By Analyser Expected Value Percent Recovery

Dissolved Organic Carbon mg/L 8.0 10.0 80 80-120 % T

1160600 [ Duplicate of 1160528 ]

4300 Anions in Water by IC Result 2 RPD

Chloride mg/L 66000 65000 1 0-10 % T

Fluoride mg/L <0.5 <0.5 <1 0-10 % T

Nitrate as N mg N/L <0.5 <0.5 <1 0-10 % T

Nitrite as N mg N/L <0.5 <0.5 <1 0-10 % T

Sulphate mg/L 3700 3600 4 0-10 % T

1160601 [ Duplicate of 1160528 ]

4010 Conductivity in Water Result 2 RPD

Electrical Conductivity µS/cm 124000 124000 <1 0-10 % T

1160604 [ Duplicate of 1160528 ]

4000 pH in Water Result 2 RPD

pH pH 7.0 6.9 0.1 0-0.2 pH T
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Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1160605 [ Duplicate of 1160528 ]

4110 Dissolved Solids in Water Result 2 RPD

Total Dissolved Solids mg/L 170000 170000 2 0-10 % T

1160606 [ Duplicate of 1160528 ]

4540 TKN in Water by Titration Result 2 RPD

TKN mg/L 6.8 7.9 15 0-20 % T

1160608 [ Spike of 1160529 ]

4300 Anions in Water by IC Spike Value Percent Recovery

Nitrate as N mg N/L 26 N/A N/A N/A N/A

Nitrite as N mg N/L <0.5 N/A N/A N/A N/A

1160610 [ Spike of 1160529 ]

4540 TKN in Water by Titration Spike Value Percent Recovery

TKN mg/L 83 100.0 83 80-120 - T

Report Results Information

EML - accreditation # 2731 - report # N005887TOC

Sample Integrity

N/ACustody Seals Intact (if used)

YesAttempt to Chill was evident

YesSamples correctly preserved

N/AOrganic samples had Teflon liners

YesSamples received with Zero Headspace

YesSamples received within HoldingTime

NoSome samples have been subcontracted

Qualifier Codes/Comments

DescriptionCode

G01 The PQLs have been raised due to Matrix Interference

Authorised By

Client Services OfficerRuth Callander

Accreditation Number: 1645Mark Herbstreit Senior Analyst - Metals

Accreditation Number: 1645Helen Lei Senior Analyst - Waters

Laboratory Manager

Operations ManagerAnthony Crane

Final Report

- Indicates Not Requested                     * Indicates NATA accreditation does not cover the performance of this service

Labmark Environmental shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or 

interpretaton given in this report. In no case shall Labmark Environmental be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet 

deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested.  Unless indicated otherwise, the tests were 

performed on the samples as received.

The samples were not collected by Amdel staff.
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Sample Receipt Advice

Customer Service - 1300 552 389

Client Name: Sinclair Knight Mertz Date Received: 5 September 2008

Attention: MR Daniel Pierce Due Date: 12 September 2008

Client Reference number: Turnaround: StandardVE30064

Amdel Reference number: 08ENME0023714 Your Amdel Contact: Carol Cawrse
+61 3 9538 2277

If you have any queries regarding turnaround and sample progress, technical queries or wish to make changes please contact the laboratory immediately.

Job Information

Sample Integrity

Attempt to Chill was evident Yes 

Samples correctly preserved Yes 

Organic samples had Teflon liners N/A 

Samples received with Zero Headspace Yes 

Samples received within HoldingTime Yes 

Some samples have been subcontracted No 

Custody Seals Intact (if used) N/A 

Analysis Requested

Analysis Requested Method Code Number Of Samples

4300Anions in Water by IC  5

4010Conductivity in Water  5

3200Dissolved Metals in Water - ICP/AES  7

3100Low Level Dissolved Metals in Water  7

NEW_TEST01  7

4000pH in Water  5

4110Dissolved Solids in Water  5

4540TKN in Water by Titration  5

4410TOC in Water By Analyser  7

4941Total Nitrogen in Water by Calc  5

  Note

- Turn Around Time starts when samples are received at the Laboratory

- For samples received after 4pm, Turn Around Time starts the next working day

- For samples received on the last day of holding time, notification of testing requirements must be

  given at least 6 hours prior to the sample receipt deadlines; Should the laboratory not receive 

  the information in the required timeframe a suitably qualified results may still be reported.

- Surcharges may apply for 24 and 48 hour turnaround.

- Water samples will be discarded after 6 weeks unless notified.

- Soil samples are chilled for 1 month and will be discarded after 3 months unless notified.

- Samples submitted for Micro analysis on a Friday may incur a $150 surcharge and / or be

  analysed outside holding time (24 Hour Holding Time).

- The Quoted Due Date does not apply to sub-contracted tests or some in-house tests. Contact your 

  Customer Support Officer for details

  NOTE:  Unless advised otherwise - Sample analysis will commence regardless of integrity 

  issues and / or non-conformance and these will be recorded on the final report.



Logged in by :  Damien Battaglia Date :  Fri 5 September 2008

Labmark 1868 Dandenong Rd Clayton  VIC Australia 3168

ABN: 30 008 127 802 Telephone: (03) 9538 2277 Facsimile: (03) 9538 2278



This document is issued in accordance with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025

Accreditation Number: 1645

Certificate of Analysis
Sinclair Knight Mertz

Level 5, 33 King William Street

Adelaide SA 5000 

Attention: Daniel Pierce

Project 08ENME0024196

Client Reference VE30064

Received Date 10/09/2008 10:06:00 AM

Customer Sample ID M.A.R 7 PT62 PT63 RB3 Duplicate 7

Sample Matrix WATER WATER WATER WATER WATER

Labmark Sample No. 1167583 1167584 1167585 1167586 1167587

Date Sampled 09/09/2008 09/09/2008 09/09/2008 09/09/2008 09/09/2008

Metals

Test/Reference UnitPQL

3100 Low Level Dissolved Metals in Water 
µg/L 18 7.64.3 6.7 16Aluminium 1

µg/L <1 <1<1 <1 <1Antimony 1

µg/L 17 <5023 <1 18Arsenic 1 G01

µg/L 78 7048 <1 77Barium 1

µg/L <1 <1<1 <1 <1Beryllium 1

µg/L 6300 110007200 6.4 6200Boron 1

µg/L <0.2 <0.2<0.2 <0.2 <0.2Cadmium 0.2

µg/L 4.2 3.81.8 <1 2.0Chromium 1

µg/L 11 5.14.5 <1 9.3Cobalt 1

µg/L 6.4 145.1 1.6 6.1Copper 1

µg/L <1 <1<1 <1 <1Lead 1

µg/L 370 3400570 <1 360Lithium 1

µg/L 500 3600860 <1 460Manganese 1

µg/L 85 <12.8 <1 85Molybdenum 1

µg/L 30 1720 <1 27Nickel 1

µg/L 42 6241 <1 41Selenium 1

µg/L 17000 1900015000 1.1 17000Strontium 1

µg/L <1 <1<1 <1 <1Thallium 1

µg/L <1 <1<1 <1 <1Tin 1

µg/L 2.3 7.51.9 <1 3.1Titanium 1

µg/L 19 5.422 <1 19Uranium 1

µg/L 3.0 <1<1 <1 2.0Vanadium 1

µg/L 19 6323 12 22Zinc 1

3200 Dissolved Metals in Water - ICP/AES 
µg/L 1110000 1000000788000 167 1120000Calcium 100

µg/L 621 759- <100 589Iron 100

µg/L 742000 1940000- - 736000Magnesium 100

µg/L - -4650 - -Iron 100

µg/L - -- <100 -Magnesium 100

µg/L 77000 230000- - 78000Potassium 1000

µg/L - -584000 - -Magnesium 100

µg/L - -- <1000 -Potassium 1000

µg/L 6230000 24500000- - 6260000Sodium 100

µg/L - -110000 - -Potassium 1000

µg/L - -7720000 330 -Sodium 100

Inorganics

Test/Reference UnitPQL
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Customer Sample ID M.A.R 7 PT62 PT63 RB3 Duplicate 7

Sample Matrix WATER WATER WATER WATER WATER

Labmark Sample No. 1167583 1167584 1167585 1167586 1167587

Date Sampled 09/09/2008 09/09/2008 09/09/2008 09/09/2008 09/09/2008

Inorganics

Test/Reference UnitPQL

4010 Conductivity in Water 
µS/cm 28900 7700031200 <20 29000Electrical Conductivity 20

4000 pH in Water 
pH 7.2 7.26.9 8.0 7.2pH 0.1

4110 Dissolved Solids in Water 
mg/L 23000 7700025000 <20 23000Total Dissolved Solids 20

4540 TKN in Water by Titration 
mg/L 24 1.7<1 <1 22TKN 1

4410 TOC in Water By Analyser 
mg/L 6.7 6.72.7 <1 5.8Total Organic Carbon 1

4941 Total Nitrogen in Water by Calc 
mg N/L 24 213 <2 22Total Nitrogen 2

4300 Anions in Water by IC 
mg/L 9000 2700010000 1.3 9200Chloride 0.5

mg/L 1.0 <0.5<0.5 <0.5 1.0Fluoride 0.5

mg N/L <0.5 193.0 <0.5 <0.5Nitrate as N 0.5

mg N/L <0.5 <0.5<0.5 <0.5 <0.5Nitrite as N 0.5

mg/L 2700 67002600 0.9 2500Sulphate 0.5

Miscellaneous

Test/Reference UnitPQL

mg/L 100 23017 20 340Total Alkalinity as CaCo3* -

mg/L <1 <1<1 <1 <1Carbonate Alkalinity as CaCo3* -

mg/L 100 23017 20 342Bicarbonate Alkalinity as CaCo3* -

mg/L 18 15.619 <1 18.3Silica* -

Customer Sample ID Duplicate 8

Sample Matrix WATER

Labmark Sample No. 1167588

Date Sampled 09/09/2008

Metals

Test/Reference UnitPQL

3100 Low Level Dissolved Metals in Water 
µg/L 3.4Aluminium 1

µg/L <1Antimony 1

µg/L 24Arsenic 1

µg/L 48Barium 1

µg/L <1Beryllium 1

µg/L 7100Boron 1

µg/L <0.2Cadmium 0.2

µg/L 1.6Chromium 1

µg/L 4.7Cobalt 1

µg/L 5.3Copper 1

µg/L <1Lead 1

µg/L 560Lithium 1

µg/L 860Manganese 1

µg/L 1.9Molybdenum 1

µg/L 20Nickel 1
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Customer Sample ID Duplicate 8

Sample Matrix WATER

Labmark Sample No. 1167588

Date Sampled 09/09/2008

Metals

Test/Reference UnitPQL

µg/L 44Selenium 1

µg/L 15000Strontium 1

µg/L <1Thallium 1

µg/L <1Tin 1

µg/L 2.5Titanium 1

µg/L 23Uranium 1

µg/L <1Vanadium 1

µg/L 24Zinc 1

3200 Dissolved Metals in Water - ICP/AES 
µg/L 791000Calcium 100

µg/L 5120Iron 100

µg/L 577000Magnesium 100

µg/L 110000Potassium 1000

µg/L 7620000Sodium 100

Inorganics

Test/Reference UnitPQL

4010 Conductivity in Water 
µS/cm 31200Electrical Conductivity 20

4000 pH in Water 
pH 7.0pH 0.1

4110 Dissolved Solids in Water 
mg/L 25000Total Dissolved Solids 20

4540 TKN in Water by Titration 
mg/L <1TKN 1

4410 TOC in Water By Analyser 
mg/L 3.4Total Organic Carbon 1

4941 Total Nitrogen in Water by Calc 
mg N/L <2Total Nitrogen 2

4300 Anions in Water by IC 
mg/L 10000Chloride 0.5

mg/L <0.5Fluoride 0.5

mg N/L <0.5Nitrate as N 0.5

mg N/L <0.5Nitrite as N 0.5

mg/L 2600Sulphate 0.5

Miscellaneous

Test/Reference UnitPQL

mg/L 260Total Alkalinity as CaCo3* -

mg/L <1Carbonate Alkalinity as CaCo3* -

mg/L 340Bicarbonate Alkalinity as CaCo3* -

mg/L 18.6Silica* -
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Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.

Description AnalysedExtracted

3100 Low Level Dissolved Metals in Water 10/09/2008 12/09/2008

3200 Dissolved Metals in Water - ICP/AES 11/09/2008 15/09/2008

4000 pH in Water 11/09/2008

4010 Conductivity in Water 11/09/2008

4110 Dissolved Solids in Water 16/09/2008

4300 Anions in Water by IC 11/09/2008 16/09/2008

4410 TOC in Water By Analyser 15/09/2008

4540 TKN in Water by Titration 11/09/2008 12/09/2008

4941 Total Nitrogen in Water by Calc 15/09/2008

NEW_TEST01 12/09/2008

Test Description

4000 pH in Water As noted in LM-FOR-ADM-020 pH should be tested in the field, therefore 

this test has been analysed in the laboratory outside Holding Times
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Labmark Internal Quality Control Review

General

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples

    are included in this QC report where applicable. Additional QC data may be available on request.

2. Matrix spike recoveries are calculated on an 'As Received' basis; the parent sample result is moisture

    corrected after the % recovery is determined.

3. Proficiency trial results are available on request.

4. Actual PQLs are matrix dependant. Quoted PQLs may be raised where sample extracts are diluted due to interferences.

5. Results are uncorrected for matrix spike or surrogate recoveries.

6. Test samples duplicated or spiked, are for this job only and are identified in the following QC report.

7. SVOC analyses on waters are performed on  homogenized, unfiltered sample, unless noted otherwise.

8. When individual results are qualified in the body of a report, refer to the qualifier descriptions that follow.

9. Samples were analysed on an as received basis.

10. This report replaces any interim results previously issued.

Holding Times

Please refer to 'Sampling and Preservation Chart for Soils & Waters' for holding times. (LM-FOR-ADM-020)

For samples received on the last day of holding time, notification of testing requirements should have been received at least

6 hours prior to sample receipt deadlines as stated on the Sample Receipt Acknowledgement.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues,

suitablity qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

**NOTE: pH duplicates are reported as a range NOT as an RPD

Quality Control Results

Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1168029 [ Method Blank ]

3100 Low Level Dissolved Metals in Water

Antimony µg/L <1 < 1 T

Arsenic µg/L <1 < 1 T

Barium µg/L <1 < 1 T

Beryllium µg/L <1 < 1 T

Boron µg/L <1 < 1 T

Cadmium µg/L <0.2 < 0.2 T

Chromium µg/L <1 < 1 T

Cobalt µg/L <1 < 1 T

Copper µg/L <1 < 1 T

Lead µg/L <1 < 1 T

Molybdenum µg/L <1 < 1 T

Nickel µg/L <1 < 1 T

Selenium µg/L <1 < 1 T

Tin µg/L <1 < 1 T

Vanadium µg/L <1 < 1 T

1169643 [ Method Blank ]

3200 Dissolved Metals in Water - ICP/AES

Calcium µg/L <100 < 100 T

Iron µg/L <100 < 100 T

Magnesium µg/L <100 < 100 T

Potassium µg/L <1000 < 1000 T

Sodium µg/L <100 < 100 T
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Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1168030 [ Laboratory Control Sample ]

3100 Low Level Dissolved Metals in Water Expected Value Percent Recovery

Antimony µg/L 96 100.0 96 80-120 % T

Arsenic µg/L 100 100.0 102 80-120 % T

Barium µg/L 100 100.0 100 80-120 % T

Beryllium µg/L 87 100.0 87 80-120 % T

Boron µg/L 99 100.0 99 80-120 % T

Cadmium µg/L 100 100.0 100 80-120 % T

Chromium µg/L 94 100.0 94 80-120 % T

Cobalt µg/L 97 100.0 97 80-120 % T

Copper µg/L 98 100.0 98 80-120 % T

Lead µg/L 94 100.0 94 80-120 % T

Manganese µg/L 97 100.0 97 80-120 % T

Molybdenum µg/L 95 100.0 95 80-120 % T

Nickel µg/L 99 100.0 99 80-120 % T

Selenium µg/L 100 100.0 103 80-120 % T

Tin µg/L 82 100.0 82 80-120 % T

Vanadium µg/L 97 100.0 97 80-120 % T

Zinc µg/L 110 100.0 106 80-120 % T

1167779 [ Duplicate of 1167583 ]

3200 Dissolved Metals in Water - ICP/AES Result 2 RPD

Calcium µg/L 1120000 1110000 1 0-10 % T

Iron µg/L 682 621 9 0-10 % T

Magnesium µg/L 737000 742000 1 0-10 % T

Potassium µg/L 77000 77000 <1 0-10 % T

Sodium µg/L 6290000 6230000 1 0-10 % T

1167780 [ Duplicate of 1167583 ]

3100 Low Level Dissolved Metals in Water Result 2 RPD

Antimony µg/L <1 <1 <1 0-10 % T

Arsenic µg/L 17 17 <1 0-10 % T

Barium µg/L 78 78 <1 0-10 % T

Beryllium µg/L <1 <1 <1 0-10 % T

Boron µg/L 6700 6300 6 0-10 % T

Cadmium µg/L <0.2 <0.2 <1 0-10 % T

Chromium µg/L 4.4 4.2 7 0-10 % T

Cobalt µg/L 11 11 2 0-10 % T

Copper µg/L 5.9 6.4 7 0-10 % T

Lead µg/L <1 <1 <1 0-10 % T

Lithium µg/L 370 370 <1 0-10 % T

Manganese µg/L 490 500 1 0-10 % T

Nickel µg/L 30 30 <1 0-10 % T

Selenium µg/L 46 42 9 0-10 % T

Strontium µg/L 16000 17000 <1 0-10 % T

Thallium µg/L <1 <1 <1 0-10 % T

Tin µg/L <1 <1 <1 0-10 % T

Titanium µg/L 2.2 2.3 2 0-10 % T

Uranium µg/L 19 19 <1 0-10 % T

Vanadium µg/L 2.7 3.0 10 0-10 % T

Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1168689 [ Method Blank ]

4540 TKN in Water by Titration

TKN mg/L <1 < 1 T
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Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1169100 [ Method Blank ]

4300 Anions in Water by IC

Bromide mg/L <0.5 < 0.5 T

Chloride mg/L <0.5 < 0.5 T

Fluoride mg/L <0.5 < 0.5 T

Nitrate mg/L <0.5 < 0.5 T

Nitrite mg/L <0.5 < 0.5 T

Orthophosphate as P mg/L <0.5 < 0.5 T

Sulphate mg/L <0.5 < 0.5 T

1169684 [ Method Blank ]

4410 TOC in Water By Analyser

Total Organic Carbon mg/L <1 < 1 T

1169685 [ Method Blank ]

4410 TOC in Water By Analyser

Dissolved Organic Carbon mg/L <1 < 1 T

1172295 [ Method Blank ]

4110 Dissolved Solids in Water

Total Dissolved Solids mg/L <20 < 20 T

1168691 [ Laboratory Control Sample ]

4540 TKN in Water by Titration Expected Value Percent Recovery

TKN mg/L 100 100.0 104 80-120 % T

1168811 [ Laboratory Control Sample ]

4010 Conductivity in Water Expected Value Percent Recovery

Electrical Conductivity µS/cm 1440 N/A N/A N/A N/A

1169102 [ Laboratory Control Sample ]

4300 Anions in Water by IC Expected Value Percent Recovery

Bromide mg/L 95 100.0 95 80-120 % T

Chloride mg/L 96 100.0 96 80-120 % T

Fluoride mg/L 93 100.0 93 80-120 % T

Nitrate mg/L 120 100.0 120 80-120 % T

Nitrite mg/L 81 100.0 81 80-120 % T

Orthophosphate as P mg/L 83 100.0 83 80-120 % T

Sulphate mg/L 97 100.0 97 80-120 % T

1169686 [ Laboratory Control Sample ]

4410 TOC in Water By Analyser Expected Value Percent Recovery

Total Organic Carbon mg/L 8.0 10.0 80 80-120 % T

1169687 [ Laboratory Control Sample ]

4410 TOC in Water By Analyser Expected Value Percent Recovery

Dissolved Organic Carbon mg/L 8.0 10.0 80 80-120 % T

1172296 [ Laboratory Control Sample ]

4110 Dissolved Solids in Water Expected Value Percent Recovery

Total Dissolved Solids mg/L 1000 1000.0 101 90-110 % T

1167776 [ Duplicate of 1167583 ]

4300 Anions in Water by IC Result 2 RPD

Chloride mg/L 9000 9000 <1 0-10 % T

Fluoride mg/L 1.0 1.0 1 0-10 % T

Nitrate as N mg N/L <0.5 <0.5 <1 0-10 % T

Nitrite as N mg N/L <0.5 <0.5 <1 0-10 % T

Sulphate mg/L 2800 2700 3 0-10 % T

1167777 [ Duplicate of 1167583 ]

4010 Conductivity in Water Result 2 RPD

Electrical Conductivity µS/cm 29000 28900 <1 0-10 % T

1167785 [ Duplicate of 1167583 ]

4000 pH in Water Result 2 RPD

pH pH 7.2 7.2 0.0 0-0.2 pH T

1167786 [ Duplicate of 1167583 ]

4110 Dissolved Solids in Water Result 2 RPD

Total Dissolved Solids mg/L 24000 23000 2 0-10 % T
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Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1167787 [ Duplicate of 1167583 ]

4540 TKN in Water by Titration Result 2 RPD

TKN mg/L 22 24 9 0-20 % T

1167788 [ Duplicate of 1167583 ]

4410 TOC in Water By Analyser Result 2 RPD

Total Organic Carbon mg/L 6.8 6.7 2 0-10 % T

1167790 [ Spike of 1167584 ]

4300 Anions in Water by IC Spike Value Percent Recovery

Nitrate as N mg N/L 28 N/A N/A N/A N/A

Nitrite as N mg N/L 30 N/A N/A N/A N/A

1167792 [ Spike of 1167584 ]

4540 TKN in Water by Titration Spike Value Percent Recovery

TKN mg/L 81 100.0 81 80-120 - T

1167793 [ Spike of 1167584 ]

4410 TOC in Water By Analyser Spike Value Percent Recovery

Total Organic Carbon mg/L 11 10.0 82 80-120 % T

Sample Integrity

N/ACustody Seals Intact (if used)

YesAttempt to Chill was evident

YesSamples correctly preserved

YesOrganic samples had Teflon liners

YesSamples received with Zero Headspace

YesSamples received within HoldingTime

NoSome samples have been subcontracted

Qualifier Codes/Comments

DescriptionCode

G01 The PQLs have been raised due to Matrix Interference

Authorised By

Client Services OfficerRuth Callander

Accreditation Number: 1645Mark Herbstreit Senior Analyst - Metals

Accreditation Number: 1645Helen Lei Senior Analyst - Waters

Laboratory Manager

Operations ManagerAnthony Crane

Final Report

- Indicates Not Requested                     * Indicates NATA accreditation does not cover the performance of this service

Labmark Environmental shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or 

interpretaton given in this report. In no case shall Labmark Environmental be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet 

deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested.  Unless indicated otherwise, the tests were 

performed on the samples as received.

The samples were not collected by Amdel staff.
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Sample Receipt Advice

Customer Service - 1300 552 389

Client Name: Sinclair Knight Mertz Date Received: 10 September 2008

Attention: MR Daniel Pierce Due Date: 17 September 2008

Client Reference number: Turnaround: StandardVE30064

Amdel Reference number: 08ENME0024196 Your Amdel Contact: Carol Cawrse
+61 3 9538 2277

If you have any queries regarding turnaround and sample progress, technical queries or wish to make changes please contact the laboratory immediately.

Job Information

Sample Integrity

Attempt to Chill was evident Yes 

Samples correctly preserved Yes 

Organic samples had Teflon liners Yes 

Samples received with Zero Headspace Yes 

Samples received within HoldingTime Yes 

Some samples have been subcontracted No 

Custody Seals Intact (if used) N/A 

Analysis Requested

Analysis Requested Method Code Number Of Samples

4300Anions in Water by IC  6

4010Conductivity in Water  6

3200Dissolved Metals in Water - ICP/AES  6

3100Low Level Dissolved Metals in Water  6

NEW_TEST01  6

4000pH in Water  6

4110Dissolved Solids in Water  6

4540TKN in Water by Titration  6

4410TOC in Water By Analyser  6

4941Total Nitrogen in Water by Calc  6

  Note

- Turn Around Time starts when samples are received at the Laboratory

- For samples received after 4pm, Turn Around Time starts the next working day

- For samples received on the last day of holding time, notification of testing requirements must be

  given at least 6 hours prior to the sample receipt deadlines; Should the laboratory not receive 

  the information in the required timeframe a suitably qualified results may still be reported.

- Surcharges may apply for 24 and 48 hour turnaround.

- Water samples will be discarded after 6 weeks unless notified.

- Soil samples are chilled for 1 month and will be discarded after 3 months unless notified.

- Samples submitted for Micro analysis on a Friday may incur a $150 surcharge and / or be

  analysed outside holding time (24 Hour Holding Time).

- The Quoted Due Date does not apply to sub-contracted tests or some in-house tests. Contact your 

  Customer Support Officer for details

  NOTE:  Unless advised otherwise - Sample analysis will commence regardless of integrity 

  issues and / or non-conformance and these will be recorded on the final report.



Logged in by :  Duncan Harrison Date :  Wed 10 September 2008

Labmark 1868 Dandenong Rd Clayton  VIC Australia 3168

ABN: 30 008 127 802 Telephone: (03) 9538 2277 Facsimile: (03) 9538 2278



This document is issued in accordance with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025

Accreditation Number: 1645

Certificate of Analysis
Sinclair Knight Mertz

Level 5, 33 King William Street

Adelaide SA 5000 

Attention: Alistair Walsh

Project 08ENME0024479

Client Reference VE30064

Received Date 12/09/2008 10:07:00 AM

Customer Sample ID RT41 RT42 DUP 9 RB4

Sample Matrix WATER WATER WATER WATER

Labmark Sample No. 1170666 1170667 1170668 1170669

Date Sampled 10/09/2008 10/09/2008 10/09/2008 10/09/2008

Metals

Test/Reference UnitPQL

3100 Low Level Dissolved Metals in Water 
Comments G01

µg/L 3.6 <1<1 <1Aluminium 1

µg/L <1 <1<1 <1Antimony 1

µg/L <100 <100<50 <1Arsenic 1

µg/L 120 12036 <1Barium 1

µg/L <1 <1<1 <1Beryllium 1

µg/L 9000 90007900 1.2Boron 1

µg/L <0.2 <0.2<0.2 <0.2Cadmium 0.2

µg/L 3.3 3.22.3 <1Chromium 1

µg/L <1 <15.4 <1Cobalt 1

µg/L 8.0 7.55.9 2.5Copper 1

µg/L <1 <1<1 <1Lead 1

µg/L 3600 3600370 <1Lithium 1

µg/L 490 500920 1.1Manganese 1

µg/L <1 <14.0 <1Molybdenum 1

µg/L 13 1315 3.2Nickel 1

µg/L 26 2526 <1Selenium 1

µg/L 34000 3200020000 11Strontium 1

µg/L <1 <1<1 <1Thallium 1

µg/L <1 <1<1 <1Tin 1

µg/L 12 136.4 <1Titanium 1

µg/L <1 <18.7 <1Uranium 1

µg/L <1 <11.6 <1Vanadium 1

µg/L 15 1715 140Zinc 1 R14

3200 Dissolved Metals in Water - ICP/AES 
µg/L 1250000 12600001150000 535Calcium 100

µg/L 6650 69501310 264Iron 100

µg/L 653000 657000692000 171Magnesium 100

µg/L 210000 22000091000 <1000Potassium 1000

µg/L 12900000 1340000012500000 1790Sodium 100

Inorganics

Test/Reference UnitPQL

4010 Conductivity in Water 
µS/cm 52500 5260048700 <20Electrical Conductivity 20

4000 pH in Water 
pH 7.1 7.17.4 6.3pH 0.1

4110 Dissolved Solids in Water 
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Customer Sample ID RT41 RT42 DUP 9 RB4

Sample Matrix WATER WATER WATER WATER

Labmark Sample No. 1170666 1170667 1170668 1170669

Date Sampled 10/09/2008 10/09/2008 10/09/2008 10/09/2008

Inorganics

Test/Reference UnitPQL

mg/L 41000 4100037000 <20Total Dissolved Solids 20

4540 TKN in Water by Titration 
mg/L 3.6 <1<1 <1TKN 1

4410 TOC in Water By Analyser 
mg/L 15 146.6 2.1Total Organic Carbon 1

4941 Total Nitrogen in Water by Calc 
mg N/L 4 <2<2 <2Total Nitrogen 2

4300 Anions in Water by IC 
mg/L 9400 2400014000 2.2Chloride 0.5

mg/L <0.5 <0.5<0.5 <0.5Fluoride 0.5

mg N/L <0.5 <0.5<0.5 <0.5Nitrate as N 0.5

mg N/L <0.5 <0.5<0.5 <0.5Nitrite as N 0.5

mg/L 1500 34003900 1.1Sulphate 0.5

Miscellaneous

Test/Reference UnitPQL

mg/L 150 150120 10Total Alkalinity as CaCo3* -

mg/L <1 <1<1 <1Carbonate Alkalinity as CaCo3* -

mg/L 150 150120 10Bicarbonate Alkalinity as CaCo3* -

mg/L 25 2514.4 <1Silica* -

Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.

Description AnalysedExtracted

3100 Low Level Dissolved Metals in Water 12/09/2008 15/09/2008

3200 Dissolved Metals in Water - ICP/AES 12/09/2008 15/09/2008

4000 pH in Water 15/09/2008 17/09/2008

4010 Conductivity in Water 15/09/2008 17/09/2008

4110 Dissolved Solids in Water 16/09/2008

4300 Anions in Water by IC 15/09/2008 19/09/2008

4410 TOC in Water By Analyser 16/09/2008 17/09/2008

4540 TKN in Water by Titration 15/09/2008 16/09/2008

4941 Total Nitrogen in Water by Calc 18/09/2008

NEW_TEST01 17/09/2008

Test Description

4000 pH in Water As noted in LM-FOR-ADM-020 pH should be tested in the field, therefore 

this test has been analysed in the laboratory outside Holding Times
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Labmark Internal Quality Control Review

General

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples

    are included in this QC report where applicable. Additional QC data may be available on request.

2. Matrix spike recoveries are calculated on an 'As Received' basis; the parent sample result is moisture

    corrected after the % recovery is determined.

3. Proficiency trial results are available on request.

4. Actual PQLs are matrix dependant. Quoted PQLs may be raised where sample extracts are diluted due to interferences.

5. Results are uncorrected for matrix spike or surrogate recoveries.

6. Test samples duplicated or spiked, are for this job only and are identified in the following QC report.

7. SVOC analyses on waters are performed on  homogenized, unfiltered sample, unless noted otherwise.

8. When individual results are qualified in the body of a report, refer to the qualifier descriptions that follow.

9. Samples were analysed on an as received basis.

10. This report replaces any interim results previously issued.

Holding Times

Please refer to 'Sampling and Preservation Chart for Soils & Waters' for holding times. (LM-FOR-ADM-020)

For samples received on the last day of holding time, notification of testing requirements should have been received at least

6 hours prior to sample receipt deadlines as stated on the Sample Receipt Acknowledgement.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues,

suitablity qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

**NOTE: pH duplicates are reported as a range NOT as an RPD

Quality Control Results

Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1171225 [ Method Blank ]

3100 Low Level Dissolved Metals in Water

Antimony µg/L <1 < 1 T

Arsenic µg/L <1 < 1 T

Barium µg/L <1 < 1 T

Beryllium µg/L <1 < 1 T

Boron µg/L <1 < 1 T

Cadmium µg/L <0.2 < 0.2 T

Chromium µg/L <1 < 1 T

Cobalt µg/L <1 < 1 T

Copper µg/L <1 < 1 T

Lead µg/L <1 < 1 T

Manganese µg/L <1 < 1 T

Molybdenum µg/L <1 < 1 T

Nickel µg/L <1 < 1 T

Selenium µg/L <1 < 1 T

Tin µg/L <1 < 1 T

Vanadium µg/L <1 < 1 T

Zinc µg/L <1 < 1 T

1171389 [ Method Blank ]

3200 Dissolved Metals in Water - ICP/AES

Calcium µg/L <100 < 100 T

Iron µg/L <100 < 100 T

Magnesium µg/L <100 < 100 T

Potassium µg/L <1000 < 1000 T

Sodium µg/L <100 < 100 T
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Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1171226 [ Laboratory Control Sample ]

3100 Low Level Dissolved Metals in Water Expected Value Percent Recovery

Antimony µg/L 100 100.0 103 80-120 % T

Arsenic µg/L 100 100.0 100 80-120 % T

Barium µg/L 110 100.0 108 80-120 % T

Beryllium µg/L 93 100.0 93 80-120 % T

Boron µg/L 110 100.0 108 80-120 % T

Cadmium µg/L 110 100.0 107 80-120 % T

Chromium µg/L 100 100.0 100 80-120 % T

Cobalt µg/L 96 100.0 96 80-120 % T

Copper µg/L 99 100.0 99 80-120 % T

Lead µg/L 100 100.0 101 80-120 % T

Manganese µg/L 99 100.0 99 80-120 % T

Molybdenum µg/L 110 100.0 107 80-120 % T

Nickel µg/L 98 100.0 98 80-120 % T

Selenium µg/L 100 100.0 104 80-120 % T

Tin µg/L 96 100.0 96 80-120 % T

Vanadium µg/L 100 100.0 100 80-120 % T

Zinc µg/L 100 100.0 104 80-120 % T

Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1172295 [ Method Blank ]

4110 Dissolved Solids in Water

Total Dissolved Solids mg/L <20 < 20 T

1172322 [ Method Blank ]

4540 TKN in Water by Titration

TKN mg/L <1 < 1 T

1172600 [ Method Blank ]

4300 Anions in Water by IC

Bromide mg/L <0.5 < 0.5 T

Chloride mg/L <0.5 < 0.5 T

Fluoride mg/L <0.5 < 0.5 T

Nitrate mg/L <0.5 < 0.5 T

Nitrite mg/L <0.5 < 0.5 T

Orthophosphate as P mg/L <0.5 < 0.5 T

Sulphate mg/L <0.5 < 0.5 T

1175726 [ Method Blank ]

4410 TOC in Water By Analyser

Total Organic Carbon mg/L <1 < 1 T

1175727 [ Method Blank ]

4410 TOC in Water By Analyser

Dissolved Organic Carbon mg/L <1 < 1 T

1172296 [ Laboratory Control Sample ]

4110 Dissolved Solids in Water Expected Value Percent Recovery

Total Dissolved Solids mg/L 1000 1000.0 101 90-110 % T

1172324 [ Laboratory Control Sample ]

4540 TKN in Water by Titration Expected Value Percent Recovery

TKN mg/L 96 100.0 96 80-120 % T

1172602 [ Laboratory Control Sample ]

4300 Anions in Water by IC Expected Value Percent Recovery

Bromide mg/L 92 100.0 92 80-120 % T

Chloride mg/L 95 100.0 95 80-120 % T

Fluoride mg/L 89 100.0 89 80-120 % T

Nitrate mg/L 95 100.0 95 80-120 % T

Nitrite mg/L 92 100.0 92 80-120 % T

Orthophosphate as P mg/L 90 100.0 90 80-120 % T

Sulphate mg/L 89 100.0 89 80-120 % T
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Laboratory: EN_WATERS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

1173644 [ Laboratory Control Sample ]

4000 pH in Water Expected Value Percent Recovery

pH pH 7.4 7.4 100 95-105 % T

1175728 [ Laboratory Control Sample ]

4410 TOC in Water By Analyser Expected Value Percent Recovery

Total Organic Carbon mg/L 8.6 10.0 86 80-120 % T

1175729 [ Laboratory Control Sample ]

4410 TOC in Water By Analyser Expected Value Percent Recovery

Dissolved Organic Carbon mg/L 8.6 10.0 86 80-120 % T

Sample Integrity

N/ACustody Seals Intact (if used)

YesAttempt to Chill was evident

YesSamples correctly preserved

YesOrganic samples had Teflon liners

YesSamples received with Zero Headspace

YesSamples received within HoldingTime

NoSome samples have been subcontracted

Qualifier Codes/Comments

DescriptionCode

G01 The PQLs have been raised due to Matrix Interference

R14 These results have been confirmed by repeat analysis.

Authorised By

Client Services OfficerRuth Callander

Accreditation Number: 1645Mark Herbstreit Senior Analyst - Metals

Accreditation Number: 1645Helen Lei Senior Analyst - Waters

Laboratory Manager

Operations ManagerAnthony Crane

Final Report

- Indicates Not Requested                     * Indicates NATA accreditation does not cover the performance of this service

Labmark Environmental shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or 

interpretaton given in this report. In no case shall Labmark Environmental be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet 

deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested.  Unless indicated otherwise, the tests were 

performed on the samples as received.

The samples were not collected by Amdel staff.
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Sample Receipt Advice

Customer Service - 1300 552 389

Client Name: Sinclair Knight Mertz Date Received: 12 September 2008

Attention: MR Alistair Walsh Due Date: 19 September 2008

Client Reference number: Turnaround: StandardVE30064

Amdel Reference number: 08ENME0024479 Your Amdel Contact: Carol Cawrse
+61 3 9538 2277

If you have any queries regarding turnaround and sample progress, technical queries or wish to make changes please contact the laboratory immediately.

Job Information

Sample Integrity

Attempt to Chill was evident Yes 

Samples correctly preserved Yes 

Organic samples had Teflon liners Yes 

Samples received with Zero Headspace Yes 

Samples received within HoldingTime Yes 

Some samples have been subcontracted No 

Custody Seals Intact (if used) N/A 

Analysis Requested

Analysis Requested Method Code Number Of Samples

4300Anions in Water by IC  4

4010Conductivity in Water  4

3200Dissolved Metals in Water - ICP/AES  4

3100Low Level Dissolved Metals in Water  4

NEW_TEST01  4

4000pH in Water  4

4110Dissolved Solids in Water  4

4540TKN in Water by Titration  4

4410TOC in Water By Analyser  4

4941Total Nitrogen in Water by Calc  4

  Note

- Turn Around Time starts when samples are received at the Laboratory

- For samples received after 4pm, Turn Around Time starts the next working day

- For samples received on the last day of holding time, notification of testing requirements must be

  given at least 6 hours prior to the sample receipt deadlines; Should the laboratory not receive 

  the information in the required timeframe a suitably qualified results may still be reported.

- Surcharges may apply for 24 and 48 hour turnaround.

- Water samples will be discarded after 6 weeks unless notified.

- Soil samples are chilled for 1 month and will be discarded after 3 months unless notified.

- Samples submitted for Micro analysis on a Friday may incur a $150 surcharge and / or be

  analysed outside holding time (24 Hour Holding Time).

- The Quoted Due Date does not apply to sub-contracted tests or some in-house tests. Contact your 

  Customer Support Officer for details

  NOTE:  Unless advised otherwise - Sample analysis will commence regardless of integrity 

  issues and / or non-conformance and these will be recorded on the final report.



Logged in by :  Kim Jolly Date :  Fri 12 September 2008
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EM0806112

False

CERTIFICATE OF ANALYSIS

Work Order : EM0806112 Page : 1 of 4

:: LaboratoryClient Environmental Division MelbourneSINCLAIR KNIGHT MERZ

: :ContactContact MR DANIEL PIERCE Paul Loewy

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

4 Westall Rd Springvale VIC Australia 3171

:: E-mailE-mail dpierce@skm.com.au paul.loewy@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-3-8549 9600

:: FacsimileFacsimile +61 08 8424 3810 +61-3-8549 9601

:Project VE30064 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 29-JUL-2008

Sampler : AW, MC Issue Date : 07-AUG-2008

Site : ----

5:No. of samples received

Quote number : EN/003/08 5:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Celine Conceicao Spectroscopist Inorganics

Herman Lin Senior Inorganic Chemist Inorganics

Hoa Nguyen Inorganic Chemist Inorganics

Environmental Division Melbourne

4 Westall Rd Springvale VIC Australia 3171

Tel. +61-3-8549 9600  Fax. +61-3-8549 9601  www.alsglobal.com
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:Client

EM0806112

SINCLAIR KNIGHT MERZ

VE30064:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

LOR 's for Iron for method EG020F raised due to matrix interference.l

Poor matrix spike recovery was obtained for Zinc, Beriyllium, Copper, Nickel and Cadmium   for method EG020F due to matrix interference.Results have been confirmed by re-spiking 

and reanalysis.

l
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Analytical Results

LT41LT19RT17aRT16aLR1Client sample IDSub-Matrix: WATER

27-JUL-2008 15:0027-JUL-2008 15:0027-JUL-2008 15:0027-JUL-2008 15:0027-JUL-2008 15:00Client sampling date / time

EM0806112-005EM0806112-004EM0806112-003EM0806112-002EM0806112-001UnitLORCAS NumberCompound

EA005P: pH by PC Titrator

7.087.13 11.1 7.13 7.12pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

3120036600 33800 39000 34200µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

2330026900 24100 28800 24800mg/L1GIS-210-010^ Total Dissolved Solids @180°C

ED037P: Alkalinity by PC Titrator
<1<1 <1 <1 <1mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

<1<1 31 <1 <1mg/L13812-32-6Carbonate Alkalinity as CaCO3

314263 4 348 359mg/L171-52-3Bicarbonate Alkalinity as CaCO3

314263 35 348 359mg/L1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

41604440 3140 5680 4430mg/L114808-79-8Sulfate as SO4 2-

ED045P: Chloride by PC Titrator

872010700 10300 10600 11000mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

777935 1360 1130 811mg/L17440-70-2Calcium

7251050 93 991 800mg/L17439-95-4Magnesium

65808670 9360 9210 7380mg/L17440-23-5Sodium

5683 217 105 68mg/L17440-09-7Potassium

EG005T: Total Metals by ICP-AES

0.400.34 1.42 1.76 0.52mg/L0.017439-89-6Iron

EG020F: Dissolved Metals by ICP-MS

0.020.06 0.16 0.02 0.02mg/L0.017429-90-5Aluminium

<0.001<0.001 <0.001 <0.001 <0.001mg/L0.0017440-36-0Antimony

<0.001<0.001 <0.001 <0.001 <0.001mg/L0.0017440-38-2Arsenic

<0.001<0.001 <0.001 0.001 <0.001mg/L0.0017440-41-7Beryllium

0.0110.016 0.150 0.027 0.012mg/L0.0017440-39-3Barium

<0.00010.0003 <0.0001 0.0001 <0.0001mg/L0.00017440-43-9Cadmium

<0.001<0.001 <0.001 <0.001 <0.001mg/L0.0017440-47-3Chromium

<0.0010.003 0.001 0.004 0.001mg/L0.0017440-48-4Cobalt

0.0080.068 0.008 0.363 0.019mg/L0.0017440-50-8Copper

0.0120.029 0.006 0.006 0.006mg/L0.0017439-92-1Lead

0.2720.320 0.900 0.493 0.443mg/L0.0017439-93-2Lithium

0.3800.542 <0.001 0.910 0.288mg/L0.0017439-96-5Manganese

0.0010.004 0.021 0.002 0.001mg/L0.0017439-98-7Molybdenum

0.0040.109 <0.001 0.380 0.007mg/L0.0017440-02-0Nickel

<0.010<0.010 <0.010 <0.010 <0.010mg/L0.0107782-49-2Selenium
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Analytical Results

LT41LT19RT17aRT16aLR1Client sample IDSub-Matrix: WATER

27-JUL-2008 15:0027-JUL-2008 15:0027-JUL-2008 15:0027-JUL-2008 15:0027-JUL-2008 15:00Client sampling date / time

EM0806112-005EM0806112-004EM0806112-003EM0806112-002EM0806112-001UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

16.719.6 17.3 17.9 15.4mg/L0.0017440-24-6Strontium

0.001<0.001 <0.001 <0.001 <0.001mg/L0.0017440-28-0Thallium

<0.001<0.001 <0.001 <0.001 <0.001mg/L0.0017440-29-1Thorium

<0.001<0.001 <0.001 <0.001 <0.001mg/L0.0017440-31-5Tin

<0.011.20 1.19 1.19 <0.01mg/L0.017440-32-6Titanium

0.0260.064 <0.001 0.025 0.042mg/L0.0017440-61-1Uranium

<0.01<0.01 0.02 <0.01 <0.01mg/L0.017440-62-2Vanadium

0.0330.104 0.067 0.231 0.069mg/L0.0057440-66-6Zinc

8.748.47 0.57 10.8 10.4mg/L0.057440-42-8Boron

<0.001<0.001 <0.001 <0.001 <0.001mg/L0.0017440-57-5Gold

EG052G: Silica by Discete Analyser

17.715.0 9.41 14.6 17.8mg/L0.107631-86-9Silica

EK040P: Fluoride by PC Titrator

1.71.4 0.2 1.6 1.6mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser
<0.010<0.010 0.298 <0.010 <0.010mg/L0.010----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser

0.029<0.010 0.215 0.017 0.013mg/L0.01014797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser

0.029<0.010 0.513 0.017 0.013mg/L0.010----Nitrite + Nitrate as N

EK061: Total Kjeldahl Nitrogen (TKN)
<0.1<0.1 0.8 <0.1 <0.1mg/L0.1----Total Kjeldahl Nitrogen as N

EK062: Total Nitrogen as N
<0.1<0.1 1.3 <0.1 <0.1mg/L0.1----^ Total Nitrogen as N

EP005: Total Organic Carbon (TOC)

2<1 12 3 4mg/L1----Total Organic Carbon
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SAMPLE RECEIPT NOTIFICATION (SRN)
Comprehensive Report

Work Order : EM0806112

:: LaboratoryClient Environmental Division MelbourneSINCLAIR KNIGHT MERZ

: :ContactContact ALISTAIR WALSH Paul Loewy

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

4 Westall Rd Springvale VIC Australia 

3171

:: E-mailE-mail awalsh@skm.com.au paul.loewy@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-3-8549 9600

:: FacsimileFacsimile +61 08 8424 3810 +61-3-8549 9601

::Project VE30064 Page 1 of 3

:Order number ----

::C-O-C number ---- Quote number ES2008SINKNI0045 (EN/003/08)

Site : ----

Sampler : :QC LevelAW, MC NEPM 1999  Schedule B(3) and ALS 

QCS3 requirement

Dates
Date Samples Received : 29-JUL-2008 Issue Date : 30-JUL-2008 13:08

Scheduled Reporting Date: 05-AUG-2008:Client Requested Due Date 05-AUG-2008

Delivery Details
Mode of Delivery Temperature: :Carrier 5.4 - Ice bricks present

No. of coolers/boxes No. of samples received: :1 5

Sercurity Seal No. of samples analysed: :Intact. 5

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Requested Deliverables

l Sample containers do not comply to pretreatment / preservation standards (AS, APHA, USEPA). 

Please refer to the Sample Container(s)/Preservation Non-Compliance Log at the end of this 

report for details.
l Sample(s) have been received within recommended holding times
l Please direct any queries related to sample condition / numbering / breakages to Peter Ravlic.
l Analytical work for this work order will be conducted at ALS Melbourne.

l Sample Disposal - Aqueous (14 days), Solid (90 days) from date of completion of work order.

4 Westall Rd Springvale VIC Australia 3171

Tel. +61-3-8549 9600  Fax. +61-3-8549 9601  www.alsglobal.com

Environmental Division Melbourne
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Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

Method
Sample Container Received Preferred Sample Container for AnalysisClient sample ID

EG005T : Total Recoverable Metals by ICP-AES

LR1 - Clear Plastic Bottle - Natural - Clear Plastic Bottle - Nitric Acid; 

Unfiltered

RT16a - Clear Plastic Bottle - Natural - Clear Plastic Bottle - Nitric Acid; 

Unfiltered

RT17a - Clear Plastic Bottle - Natural - Clear Plastic Bottle - Nitric Acid; 

Unfiltered

LT19 - Clear Plastic Bottle - Natural - Clear Plastic Bottle - Nitric Acid; 

Unfiltered

LT41 - Clear Plastic Bottle - Natural - Clear Plastic Bottle - Nitric Acid; 

Unfiltered

EP005 : Total Organic Carbon

LR1 - Clear Plastic Bottle - Natural - Amber TOC  Vial- Sulphuric Acid

RT16a - Clear Plastic Bottle - Natural - Amber TOC  Vial- Sulphuric Acid

RT17a - Clear Plastic Bottle - Natural - Amber TOC  Vial- Sulphuric Acid

LT19 - Clear Plastic Bottle - Natural - Amber TOC  Vial- Sulphuric Acid

LT41 - Clear Plastic Bottle - Natural - Amber TOC  Vial- Sulphuric Acid

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process neccessary for the execution of client requested 

tasks. Packages may contain additional analyses, such as 

the determination of moisture content and preparation 

tasks, that are included in the package.

When date(s) and/or time(s) are shown bracketed, these 

have been assumed by the laboratory for processing 
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EM0806112-001 27-JUL-2008 15:00 LR1 ü ü ü ü ü ü ü ü

EM0806112-002 27-JUL-2008 15:00 RT16a ü ü ü ü ü ü ü ü

EM0806112-003 27-JUL-2008 15:00 RT17a ü ü ü ü ü ü ü ü

EM0806112-004 27-JUL-2008 15:00 LT19 ü ü ü ü ü ü ü ü

EM0806112-005 27-JUL-2008 15:00 LT41 ü ü ü ü ü ü ü ü

Matrix: WATER

Client sample IDLaboratory sample 
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Client sampling 

date / time
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Matrix: WATER

Client sample IDLaboratory sample 
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Client sampling 

date / time
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Requested Deliverables

ALISTAIR WALSH

- *AU Certificate of Analysis - NATA Email awalsh@skm.com.au

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) Email awalsh@skm.com.au

- *AU QC Report ¿ DEFAULT (Anon QC Rep) - NATA Email awalsh@skm.com.au

- A4 - AU Sample Receipt Notification - Environmental Email awalsh@skm.com.au

- Default - Chain of Custody Email awalsh@skm.com.au

- EDI Format - ENMRG Email awalsh@skm.com.au

- EDI Format - ESDAT Email awalsh@skm.com.au

MR DANIEL PIERCE

- *AU Certificate of Analysis - NATA Email dpierce@skm.com.au

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) Email dpierce@skm.com.au

- *AU QC Report ¿ DEFAULT (Anon QC Rep) - NATA Email dpierce@skm.com.au

- A4 - AU Sample Receipt Notification - Environmental Email dpierce@skm.com.au

- A4 - AU Tax Invoice Email dpierce@skm.com.au

- Default - Chain of Custody Email dpierce@skm.com.au

- EDI Format - ENMRG Email dpierce@skm.com.au

- EDI Format - ESDAT Email dpierce@skm.com.au
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QUALITY CONTROL REPORT

Work Order : EM0806112 Page : 1 of 8

:: LaboratoryClient Environmental Division MelbourneSINCLAIR KNIGHT MERZ

: :ContactContact MR DANIEL PIERCE Paul Loewy

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

4 Westall Rd Springvale VIC Australia 3171

:: E-mailE-mail dpierce@skm.com.au paul.loewy@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-3-8549 9600

:: FacsimileFacsimile +61 08 8424 3810 +61-3-8549 9601

:Project VE30064 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : ----

:C-O-C number ---- Date Samples Received : 29-JUL-2008

Sampler : AW, MC Issue Date : 07-AUG-2008

:Order number ----

5:No. of samples received

Quote number : EN/003/08 5:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Celine Conceicao Spectroscopist Inorganics

Herman Lin Senior Inorganic Chemist Inorganics

Hoa Nguyen Inorganic Chemist Inorganics

Environmental Division Melbourne

4 Westall Rd Springvale VIC Australia 3171

Tel. +61-3-8549 9600  Fax. +61-3-8549 9601  www.alsglobal.com



2 of 8:Page

Work Order :

:Client

EM0806112

SINCLAIR KNIGHT MERZ

VE30064:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = Chemistry Abstract Services number 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :
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Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR:- 

No Limit; Result between 10 and 20 times LOR:- 0% - 50%; Result > 20 times LOR:- 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA005P: pH by PC Titrator  (QC Lot: 720462)

EA005-P: pH Value ---- 0.01 pH Unit 7.13 7.13 0.0 0% - 20%LR1EM0806112-001

EA005-P: pH Value ---- 0.01 pH Unit 7.12 7.14 0.3 0% - 20%LT41EM0806112-005

EA010P: Conductivity by PC Titrator  (QC Lot: 720465)

EA010-P: Electrical Conductivity @ 25°C ---- 1 µS/cm 36600 36600 0.0 0% - 20%LR1EM0806112-001

EA015: Total Dissolved Solids  (QC Lot: 719135)

EA015: Total Dissolved Solids @180°C GIS-210-010 1 mg/L 530 510 3.8 0% - 20%AnonymousEM0806064-001

EA015: Total Dissolved Solids @180°C GIS-210-010 1 mg/L 2600 2600 0.0 0% - 20%AnonymousEM0806111-002

ED037P: Alkalinity by PC Titrator  (QC Lot: 720461)

ED037-P: Hydroxide Alkalinity as CaCO3 DMO-210-001 1 mg/L <1 <1 0.0 No LimitLR1EM0806112-001

ED037-P: Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 <1 0.0 No Limit

ED037-P: Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 263 262 0.0 0% - 20%

ED037-P: Total Alkalinity as CaCO3 ---- 1 mg/L 263 262 0.0 0% - 20%

ED037-P: Hydroxide Alkalinity as CaCO3 DMO-210-001 1 mg/L <1 <1 0.0 No LimitLT41EM0806112-005

ED037-P: Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 <1 0.0 No Limit

ED037-P: Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 359 357 0.6 0% - 20%

ED037-P: Total Alkalinity as CaCO3 ---- 1 mg/L 359 357 0.6 0% - 20%

ED040F: Dissolved Major Anions  (QC Lot: 719740)

ED040F: Sulfate as SO4 2- 14808-79-8 1 mg/L 565 628 10.6 0% - 20%AnonymousEM0806095-001

ED040F: Sulfate as SO4 2- 14808-79-8 1 mg/L 4160 4530 8.5 0% - 20%RT16aEM0806112-002

ED045P: Chloride by PC Titrator  (QC Lot: 720463)

ED045-P: Chloride 16887-00-6 1 mg/L 10700 10400 2.6 0% - 20%LR1EM0806112-001

ED045-P: Chloride 16887-00-6 1 mg/L 11000 11000 0.5 0% - 20%LT41EM0806112-005

ED093F: Dissolved Major Cations  (QC Lot: 719741)

ED093F: Calcium 7440-70-2 1 mg/L 391 362 7.8 0% - 20%AnonymousEM0806095-001

ED093F: Magnesium 7439-95-4 1 mg/L 2380 2900 19.4 0% - 20%

ED093F: Sodium 7440-23-5 1 mg/L 20100 23600 16.1 0% - 20%

ED093F: Potassium 7440-09-7 1 mg/L 608 730 18.3 0% - 20%

ED093F: Calcium 7440-70-2 1 mg/L 777 878 12.3 0% - 20%RT16aEM0806112-002

ED093F: Magnesium 7439-95-4 1 mg/L 725 802 10.0 0% - 20%

ED093F: Sodium 7440-23-5 1 mg/L 6580 7100 7.6 0% - 20%

ED093F: Potassium 7440-09-7 1 mg/L 56 58 2.8 0% - 20%

EG005T: Total Metals by ICP-AES  (QC Lot: 718728)

EG005T: Iron 7439-89-6 0.01 mg/L 0.05 0.07 28.6 No LimitAnonymousEM0806070-018

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 720374)
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 720374)  - continued

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L 0.0003 0.0004 0.0 No LimitLR1EM0806112-001

EG020A-F: Antimony 7440-36-0 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020A-F: Beryllium 7440-41-7 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020A-F: Barium 7440-39-3 0.001 mg/L 0.016 0.016 0.0 0% - 50%

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020A-F: Cobalt 7440-48-4 0.001 mg/L 0.003 0.003 0.0 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.068 0.068 0.0 0% - 20%

EG020A-F: Lead 7439-92-1 0.001 mg/L 0.029 0.030 5.6 0% - 20%

EG020A-F: Lithium 7439-93-2 0.001 mg/L 0.320 0.287 11.0 0% - 20%

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.542 0.535 1.2 0% - 20%

EG020A-F: Molybdenum 7439-98-7 0.001 mg/L 0.004 0.003 33.0 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.109 0.111 1.9 0% - 20%

EG020A-F: Thallium 7440-28-0 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020A-F: Tin 7440-31-5 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.104 0.107 3.0 0% - 20%

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.06 0.02 76.2 No Limit

EG020A-F: Vanadium 7440-62-2 0.01 mg/L <0.01 <0.01 0.0 No Limit

EG020A-F: Selenium 7782-49-2 0.010 mg/L <0.010 <0.010 0.0 No Limit

EG020A-F: Boron 7440-42-8 0.05 mg/L 8.47 8.72 2.9 0% - 20%

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 720375)

EG020B-F: Strontium 7440-24-6 0.001 mg/L 19.6 19.1 2.7 0% - 20%LR1EM0806112-001

EG020B-F: Thorium 7440-29-1 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020B-F: Uranium 7440-61-1 0.001 mg/L 0.064 0.063 0.0 0% - 20%

EG020B-F: Titanium 7440-32-6 0.01 mg/L 1.20 1.22 1.3 0% - 20%

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 720376)

EG020E-F: Gold 7440-57-5 0.001 mg/L <0.001 <0.001 0.0 No LimitLR1EM0806112-001

EG052G: Silica by Discete Analyser  (QC Lot: 720309)

EG052G: Silica 7631-86-9 0.10 mg/L 15.0 14.5 3.5 0% - 20%LR1EM0806112-001

EG052G: Silica 7631-86-9 0.10 mg/L 3.57 3.53 1.1 0% - 20%AnonymousES0810946-007

EK040P: Fluoride by PC Titrator  (QC Lot: 720464)

EK040P: Fluoride 16984-48-8 0.1 mg/L 1.4 1.4 0.0 0% - 50%LR1EM0806112-001

EK040P: Fluoride 16984-48-8 0.1 mg/L 1.6 1.7 0.0 0% - 50%LT41EM0806112-005

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 719107)

EK057G: Nitrite as N ---- 0.010 mg/L 0.205 0.205 0.0 0% - 20%AnonymousEM0806064-001

EK057G: Nitrite as N ---- 0.010 mg/L <0.010 <0.010 0.0 No LimitAnonymousEM0806111-003

EK059G:  NOX as N by Discrete Analyser  (QC Lot: 719109)

EK059G: Nitrite + Nitrate as N ---- 0.010 mg/L 18.6 18.9 1.2 0% - 20%AnonymousEM0806064-001

EK059G: Nitrite + Nitrate as N ---- 0.010 mg/L 1.20 1.19 0.8 0% - 20%AnonymousEM0806109-004
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EK059G:  NOX as N by Discrete Analyser  (QC Lot: 719110)

EK059G: Nitrite + Nitrate as N ---- 0.010 mg/L 0.013 0.013 0.0 No LimitLT41EM0806112-005

EK059G: Nitrite + Nitrate as N ---- 0.010 mg/L <0.010 <0.010 0.0 No LimitAnonymousEM0806131-010

EK061: Total Kjeldahl Nitrogen (TKN)  (QC Lot: 719169)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 <0.1 0.0 No LimitAnonymousEM0805994-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.9 0.8 13.2 No LimitAnonymousEM0806109-004

EP005: Total Organic Carbon (TOC)  (QC Lot: 719761)

EP005: Total Organic Carbon ---- 1 mg/L <1 <1 0.0 No LimitAnonymousEM0805997-007

EP005: Total Organic Carbon ---- 1 mg/L 5 5 0.0 No LimitAnonymousEM0806103-001
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Sample (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EA010P: Conductivity by PC Titrator  (QCLot: 720465)

EA010-P: Electrical Conductivity @ 25°C ---- 1 µS/cm <1 1001412 µS/cm 10693.6

EA015: Total Dissolved Solids  (QCLot: 719135)

EA015: Total Dissolved Solids @180°C GIS-210-010 1 mg/L <1 1012000 mg/L 10693.7

ED037P: Alkalinity by PC Titrator  (QCLot: 720461)

ED037-P: Total Alkalinity as CaCO3 ---- 1 mg/L ---- 108200 mg/L 12080

ED040F: Dissolved Major Anions  (QCLot: 719740)

ED040F: Sulfate as SO4 2- 14808-79-8 1 mg/L <1 106300 mg/L 11886.4

ED045P: Chloride by PC Titrator  (QCLot: 720463)

ED045-P: Chloride 16887-00-6 1 mg/L <1 89.61000 mg/L 12081.7

ED093F: Dissolved Major Cations  (QCLot: 719741)

ED093F: Calcium 7440-70-2 1 mg/L <1 1145 mg/L 12191.4

ED093F: Magnesium 7439-95-4 1 mg/L <1 1175 mg/L 12186.9

ED093F: Sodium 7440-23-5 1 mg/L <1 11250 mg/L 11385.2

ED093F: Potassium 7440-09-7 1 mg/L <1 11750 mg/L 11882.1

EG005T: Total Metals by ICP-AES  (QCLot: 718728)

EG005T: Iron 7439-89-6 0.01 mg/L <0.01 95.11.00 mg/L 12080

EG020F: Dissolved Metals by ICP-MS  (QCLot: 720374)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 1010.5 mg/L 11688.1

EG020A-F: Antimony 7440-36-0 0.001 mg/L <0.001 -------- --------

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 91.70.1 mg/L 11779.2

EG020A-F: Beryllium 7440-41-7 0.001 mg/L <0.001 99.30.1 mg/L 11779.2

EG020A-F: Barium 7440-39-3 0.001 mg/L <0.001 1010.1 mg/L 11382

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 94.50.1 mg/L 11085.1

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 1020.1 mg/L 11787

EG020A-F: Cobalt 7440-48-4 0.001 mg/L <0.001 1010.1 mg/L 11786.6

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 99.60.1 mg/L 11580.6

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 1000.1 mg/L 11484.1

EG020A-F: Lithium 7439-93-2 0.001 mg/L <0.001 1050.1 mg/L 11878.1

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 1030.1 mg/L 11684

EG020A-F: Molybdenum 7439-98-7 0.001 mg/L <0.001 1000.1 mg/L 11979.7

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 1020.1 mg/L 11583

EG020A-F: Selenium 7782-49-2 0.01 mg/L ---- 98.90.1 mg/L 12473.5

0.010 mg/L <0.010 -------- --------
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 720374)  - continued

EG020A-F: Thallium 7440-28-0 0.001 mg/L <0.001 96.20.1 mg/L 11882.5

EG020A-F: Tin 7440-31-5 0.001 mg/L <0.001 99.70.1 mg/L 13077.7

EG020A-F: Vanadium 7440-62-2 0.01 mg/L <0.01 1040.1 mg/L 11286.2

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 86.90.1 mg/L 11581.1

EG020A-F: Boron 7440-42-8 0.05 mg/L <0.05 74.80.1 mg/L 11974.7

EG020F: Dissolved Metals by ICP-MS  (QCLot: 720375)

EG020B-F: Strontium 7440-24-6 0.001 mg/L <0.001 1010.1 mg/L 11085.3

EG020B-F: Thorium 7440-29-1 0.001 mg/L <0.001 -------- --------

EG020B-F: Titanium 7440-32-6 0.01 mg/L <0.01 1020.1 mg/L 10987.8

EG020B-F: Uranium 7440-61-1 0.001 mg/L <0.001 -------- --------

EG020F: Dissolved Metals by ICP-MS  (QCLot: 720376)

EG020E-F: Gold 7440-57-5 0.001 mg/L <0.001 -------- --------

EG052G: Silica by Discete Analyser  (QCLot: 720309)

EG052G: Silica 7631-86-9 0.1 mg/L ---- 97.821.4 mg/L 13070

0.10 mg/L <0.10 -------- --------

EK040P: Fluoride by PC Titrator  (QCLot: 720464)

EK040P: Fluoride 16984-48-8 0.1 mg/L <0.1 84.25 mg/L 11579.4

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 719107)

EK057G: Nitrite as N ---- 0.01 mg/L ---- 96.20.5 mg/L 10589.9

0.010 mg/L <0.010 -------- --------

EK059G:  NOX as N by Discrete Analyser  (QCLot: 719109)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L ---- 1060.5 mg/L 12076.5

0.010 mg/L <0.010 -------- --------

EK059G:  NOX as N by Discrete Analyser  (QCLot: 719110)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L ---- 1000.5 mg/L 12076.5

0.010 mg/L <0.010 -------- --------

EK061: Total Kjeldahl Nitrogen (TKN)  (QCLot: 719169)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 98.610 mg/L 11171.4

EP005: Total Organic Carbon (TOC)  (QCLot: 719761)

EP005: Total Organic Carbon ---- 1 mg/L <1 87.1100 mg/L 11580.5
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Matrix Spike (MS) Report

The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on analyte 

recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

Spike Recovery (%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

ED045P: Chloride by PC Titrator  (QCLot: 720463)

AnonymousEM0806104-001 16887-00-6ED045-P: Chloride 81.14900 mg/L 13070

EG005T: Total Metals by ICP-AES  (QCLot: 718728)

AnonymousEM0806070-025 7439-89-6EG005T: Iron 94.21.00 mg/L 13070

EG020F: Dissolved Metals by ICP-MS  (QCLot: 720374)

LR1EM0806112-001 7440-38-2EG020A-F: Arsenic 80.00.2 mg/L 13070

7440-41-7EG020A-F: Beryllium # 49.90.2 mg/L 13070

7440-39-3EG020A-F: Barium 86.30.2 mg/L 13070

7440-43-9EG020A-F: Cadmium # 64.40.05 mg/L 13070

7440-47-3EG020A-F: Chromium 87.60.2 mg/L 13070

7440-48-4EG020A-F: Cobalt 82.20.2 mg/L 13070

7440-50-8EG020A-F: Copper # 61.20.2 mg/L 13070

7439-92-1EG020A-F: Lead 73.00.2 mg/L 13070

7439-96-5EG020A-F: Manganese 98.30.2 mg/L 13070

7440-02-0EG020A-F: Nickel # 64.80.2 mg/L 13070

7440-62-2EG020A-F: Vanadium 86.40.2 mg/L 13070

7440-66-6EG020A-F: Zinc # 54.70.2 mg/L 13070

EG052G: Silica by Discete Analyser  (QCLot: 720309)

LR1EM0806112-001 7631-86-9EG052G: Silica 1075.0 mg/L 13070

EK040P: Fluoride by PC Titrator  (QCLot: 720464)

AnonymousEM0806104-001 16984-48-8EK040P: Fluoride 82.45.0 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 719107)

AnonymousEM0806103-001 ----EK057G: Nitrite as N 98.80.5 mg/L 13070

EK059G:  NOX as N by Discrete Analyser  (QCLot: 719109)

AnonymousEM0806103-001 ----EK059G: Nitrite + Nitrate as N 1200.5 mg/L 13070

EK059G:  NOX as N by Discrete Analyser  (QCLot: 719110)

AnonymousEM0806131-001 ----EK059G: Nitrite + Nitrate as N 1050.5 mg/L 13070

EK061: Total Kjeldahl Nitrogen (TKN)  (QCLot: 719169)

AnonymousEM0805994-002 ----EK061G: Total Kjeldahl Nitrogen as N 87.24 mg/L 13070

EP005: Total Organic Carbon (TOC)  (QCLot: 719761)

AnonymousEM0806047-001 ----EP005: Total Organic Carbon 91.6100 mg/L 13070
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Analysis Holding Time Compliance

The following report summarises extraction / preparation and analysis times and compares with recommended holding times. Dates reported represent first date of extraction or analysis and precludes subsequent 

dilutions and reruns. Information is also provided re the sample container (preservative) from which the analysis aliquot was taken. Elapsed period to analysis represents number of days from sampling where no 

extraction / digestion is involved or period from extraction / digestion where this is present. For composite samples, sampling date is assumed to be that of the oldest sample contributing to the composite.  Sample date 

for laboratory produced leachates is assumed as the completion date of the leaching process. Outliers for holding time are based on USEPA SW 846, APHA, AS and NEPM (1999). A listing of breaches is provided in 

the Summary of Outliers.

Holding times for leachate methods (excluding elutriates) vary according to the analytes being determined on the resulting solution. For non -volatile analytes, the holding time compliance assessment compares the 

leach date with the shortest analyte holding time for the equivalent soil method. These soil holding times are: Organics (14 days); Mercury (28 days) & other metals (180 days). A recorded breach therefore does not 

guarantee a breach for all non-volatile parameters.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA005P: pH by PC Titrator

Clear Plastic Bottle - Natural

27-JUL-2008---LR1, RT16a,

RT17a, LT19,

LT41

01-AUG-2008---27-JUL-2008 ---- û

EA010P: Conductivity by PC Titrator

Clear Plastic Bottle - Natural

24-AUG-2008---LR1, RT16a,

RT17a, LT19,

LT41

01-AUG-2008---27-JUL-2008 ---- ü

EA015: Total Dissolved Solids

Clear Plastic Bottle - Natural

03-AUG-2008----LR1, RT16a,

RT17a, LT19,

LT41

31-JUL-2008----27-JUL-2008 ---- ü

ED037P: Alkalinity by PC Titrator

Clear Plastic Bottle - Natural

10-AUG-2008---LR1, RT16a,

RT17a, LT19,

LT41

01-AUG-2008---27-JUL-2008 ---- ü

ED040F: Dissolved Major Anions

Clear Plastic Bottle - Natural

24-AUG-2008---LR1, RT16a,

RT17a, LT19,

LT41

31-JUL-2008---27-JUL-2008 ---- ü

ED045P: Chloride by PC Titrator

Clear Plastic Bottle - Natural

24-AUG-2008---LR1, RT16a,

RT17a, LT19,

LT41

01-AUG-2008---27-JUL-2008 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

ED093F: Dissolved Major Cations

Clear Plastic Bottle - Natural

24-AUG-2008---LR1, RT16a,

RT17a, LT19,

LT41

31-JUL-2008---27-JUL-2008 ---- ü

EG005T: Total Metals by ICP-AES

Clear Plastic Bottle - Natural

23-JAN-200923-JAN-2009LR1, RT16a,

RT17a, LT19,

LT41

30-JUL-200830-JUL-200827-JUL-2008 ü ü

EG020F: Dissolved Metals by ICP-MS

Clear Plastic Bottle - Nitric Acid; Filtered

23-JAN-2009---LR1, RT16a,

RT17a, LT19,

LT41

04-AUG-2008---27-JUL-2008 ---- ü

EG052G: Silica by Discete Analyser

Clear Plastic Bottle - Natural

24-AUG-2008----LR1, RT16a,

RT17a, LT19,

LT41

01-AUG-2008----27-JUL-2008 ---- ü

EK040P: Fluoride by PC Titrator

Clear Plastic Bottle - Natural

24-AUG-2008---LR1, RT16a,

RT17a, LT19,

LT41

01-AUG-2008---27-JUL-2008 ---- ü

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural

29-JUL-2008----LR1, RT16a,

RT17a, LT19,

LT41

30-JUL-2008----27-JUL-2008 ---- û

EK059G:  NOX as N by Discrete Analyser

Clear Plastic Bottle - Natural

29-JUL-2008----LR1, RT16a,

RT17a, LT19,

LT41

30-JUL-2008----27-JUL-2008 ---- û

EK061: Total Kjeldahl Nitrogen (TKN)

Clear Plastic Bottle - Natural

29-AUG-200828-JUL-2008LR1, RT16a,

RT17a, LT19,

LT41

01-AUG-200801-AUG-200827-JUL-2008 û ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP005: Total Organic Carbon (TOC)

Clear Plastic Bottle - Natural

24-AUG-2008----LR1, RT16a,

RT17a, LT19,

LT41

01-AUG-2008----27-JUL-2008 ---- ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(where) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  13.3   10.02 15 üAlkalinity by PC Titrator ED037-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  13.3   10.02 15 üChloride by PC Titrator ED045-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  12.5   10.01 8 üConductivity by PC Titrator EA010-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  20.0   10.01 5 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  20.0   10.01 5 üDissolved Metals by ICP-MS - Suite B EG020B-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  20.0   10.01 5 üDissolved Metals by ICP-MS - Suite E EG020E-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  14.3   10.02 14 üFluoride by PC Titrator EK040P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.5   10.02 19 üMajor Anions - Filtered ED040F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  15.4   10.02 13 üMajor Cations - Filtered ED093F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  12.9   10.04 31 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üNitrite as N by Discrete Analyser EK057G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  15.4   10.02 13 üpH by PC Titrator EA005-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üSilica (Reactive) by Discrete Analyser EG052G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  11.1   10.02 18 üTotal Dissolved Solids EA015

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.5   10.02 19 üTotal Organic Carbon EP005

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  14.3   10.01 7 üTotal Recoverable Metals by ICP-AES EG005T

Laboratory Control Samples (LCS)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   6.7    5.01 15 üAlkalinity by PC Titrator ED037-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   6.7    5.01 15 üChloride by PC Titrator ED045-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  12.5    5.01 8 üConductivity by PC Titrator EA010-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  20.0    5.01 5 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  20.0    5.01 5 üDissolved Metals by ICP-MS - Suite B EG020B-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   7.1    5.01 14 üFluoride by PC Titrator EK040P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.3    5.01 19 üMajor Anions - Filtered ED040F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   7.7    5.01 13 üMajor Cations - Filtered ED093F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   6.5    5.02 31 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üNitrite as N by Discrete Analyser EK057G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üSilica (Reactive) by Discrete Analyser EG052G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.6    5.01 18 üTotal Dissolved Solids EA015

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.3    5.01 19 üTotal Organic Carbon EP005

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  14.3    5.01 7 üTotal Recoverable Metals by ICP-AES EG005T

Method Blanks (MB)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   6.7    5.01 15 üChloride by PC Titrator ED045-P
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  12.5    5.01 8 üConductivity by PC Titrator EA010-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  20.0    5.01 5 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  20.0    5.01 5 üDissolved Metals by ICP-MS - Suite B EG020B-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  20.0    5.01 5 üDissolved Metals by ICP-MS - Suite E EG020E-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   7.1    5.01 14 üFluoride by PC Titrator EK040P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.3    5.01 19 üMajor Anions - Filtered ED040F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   7.7    5.01 13 üMajor Cations - Filtered ED093F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   6.5    5.02 31 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üNitrite as N by Discrete Analyser EK057G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üSilica (Reactive) by Discrete Analyser EG052G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.6    5.01 18 üTotal Dissolved Solids EA015

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.3    5.01 19 üTotal Organic Carbon EP005

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  14.3    5.01 7 üTotal Recoverable Metals by ICP-AES EG005T

Matrix Spikes (MS)

ALS QCS3 requirement   6.7    5.01 15 üChloride by PC Titrator ED045-P

ALS QCS3 requirement  20.0    5.01 5 üDissolved Metals by ICP-MS - Suite A EG020A-F

ALS QCS3 requirement   7.1    5.01 14 üFluoride by PC Titrator EK040P

ALS QCS3 requirement   6.5    5.02 31 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

ALS QCS3 requirement   5.0    5.01 20 üNitrite as N by Discrete Analyser EK057G

ALS QCS3 requirement   5.0    5.01 20 üSilica (Reactive) by Discrete Analyser EG052G

ALS QCS3 requirement   5.0    5.01 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

ALS QCS3 requirement   5.3    5.01 19 üTotal Organic Carbon EP005

ALS QCS3 requirement  14.3    5.01 7 üTotal Recoverable Metals by ICP-AES EG005T
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

APHA 21st ed.  4500 H+  B. This procedure determines pH of water samples by automated ISE. This method is 

compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

pH by PC Titrator EA005-P WATER

APHA 21st ed., 2510 This procedure determines conductivity by automated ISE. This method is compliant with 

NEPM (1999) Schedule B(3) (Appdx. 2)

Conductivity by PC Titrator EA010-P WATER

APHA 21st ed., 2540C  A gravimetric procedure that determines the amount of `filterable` residue in an aqueous 

sample.  A well-mixed sample is filtered through a glass fibre filter (1.2um).  The filtrate is evaporated to dryness 

and dried to constant weight at 180+5C. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Total Dissolved Solids EA015 WATER

APHA 21st ed., 2320 B This procedure determines alkalinity by both manual measurement and automated 

measurement (e.g. PC Titrate) using pH 4.5 for indicating the total alkalinity end-point. This method is compliant 

with NEPM (1999) Schedule B(3) (Appdx. 2)

Alkalinity by PC Titrator ED037-P WATER

APHA 21st ed., 3120 Sulfur and/or Silcon content is determined by ICP/AES and reported as Sulfate and/or Silica 

after conversion by gravimetric factor.

Major Anions - Filtered ED040F WATER

APHA 21st ed., 4500 Cl - B.  Automated Silver Nitrate titration.Chloride by PC Titrator ED045-P WATER

APHA 21st ed., 3120; USEPA SW 846 - 6010 The ICPAES technique ionises filtered sample atoms emitting a 

characteristic spectrum. This spectrum is then compared against matrix matched standards for quantification.  

This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Major Cations - Filtered ED093F WATER

APHA 21st ed., 3120; USEPA SW 846 - 6010 Samples are digested by USEPA 3005 prior to analysis.  The 

ICPAES technique ionises the sample atoms emitting a characteristic spectrum. This spectrum is then 

compared against matrix matched standards for quantification. This method is compliant with NEPM (1999) 

Schedule B(3) (Appdx. 2)

Total Recoverable Metals by ICP-AES EG005T WATER

(APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): The ICPMS technique utilizes a highly 

efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

(APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): The ICPMS technique utilizes a highly 

efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite B EG020B-F WATER

(APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): The ICPMS technique utilizes a highly 

efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite E EG020E-F WATER

APHA 21st ed. 4500-SiO2 D: Under Acdic conditions reactive silicon combines with ammonium molybdate to 

form a yellow molybdosilicic acid complex. This is reduced by 1-amino-2-naphthol-4-sulfonic acid to a 

silicomolybdenum blue complex which is measured by seal at 670 nm.  This method is compliant with NEPM 

(1999) Schedule B(3) (Appdx. 2)

Silica (Reactive) by Discrete Analyser EG052G WATER
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Analytical Methods Method DescriptionsMatrixMethod

APHA 21st ed., 4500 F--C CDTA is added to the sample to provide a uniform ionic strength background, adjust 

pH, and break up complexes.  Fluoride concentration is determined by either manual or automatic ISE 

measurement. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Fluoride by PC Titrator EK040P WATER

APHA 21st ed., 4500 NO3- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. This method is 

compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Nitrite as N by Discrete Analyser EK057G WATER

APHA 21st ed., 4500 NO3--F. Nitrate is reduced to nitrite by way of a cadmium reduction column followed by 

quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (1999) Schedule B(3) 

(Appdx. 2)

Nitrate as N by Discrete Analyser EK058G WATER

APHA 21st ed., 4500 NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by Cadmium Reduction 

and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 

2)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

APHA 21st ed., 4500-Norg-D25mL water samples are digested using a traditional Kjeldahl digestion followed by 

determination by Discrete Analyser. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

APHA 21st ed., 4500 N org / NO3. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

APHA 21st ed., 5310 B,  The automated TOC analyzer determines Total and Inorganic Carbon by IR cell.  TOC is 

calculated as the difference. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Total Organic Carbon EP005 WATER

Preparation Methods Method DescriptionsMatrixMethod

APHA 21st ed., 4500 Norg - D; APHA 21st ed., 4500 P - H. This method is compliant with NEPM (1999) Schedule 

B(3) (Appdx. 2)

TKN/TP Digestion EK061/EK067 WATER

USEPA SW846-3005 Method 3005 is a Nitric/Hydrochloric acid digestion procedure used to prepare surface and 

ground water samples for analysis by ICPAES or ICPMS.  This method is compliant with NEPM (1999) Schedule 

B(3) (Appdx. 2)

Digestion for Total Recoverable Metals EN25 WATER
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Summary of Outliers

Outliers : Quality Control Samples

The following report highlights outliers flagged in the Quality Control (QC) Report. Surrogate recovery limits are static and based on USEPA SW846 or ALS-QWI/EN/38 (in the absence of specific USEPA limits). This 

report displays QC Outliers (breaches) only.

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: WATER

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Matrix Spike (MS) Recoveries 

EM0806112-001 7440-41-7BerylliumLR1 Recovery less than lower data quality 

objective

70-130%49.9 %EG020F: Dissolved Metals by ICP-MS

EM0806112-001 7440-43-9CadmiumLR1 Recovery less than lower data quality 

objective

70-130%64.4 %EG020F: Dissolved Metals by ICP-MS

EM0806112-001 7440-50-8CopperLR1 Recovery less than lower data quality 

objective

70-130%61.2 %EG020F: Dissolved Metals by ICP-MS

EM0806112-001 7440-02-0NickelLR1 Recovery less than lower data quality 

objective

70-130%64.8 %EG020F: Dissolved Metals by ICP-MS

EM0806112-001 7440-66-6ZincLR1 Recovery less than lower data quality 

objective

70-130%54.7 %EG020F: Dissolved Metals by ICP-MS

l For all matrices, no Method Blank value outliers occur.

l For all matrices, no Duplicate outliers occur.

l For all matrices, no Laboratory Control outliers occur.

Regular Sample Surrogates

l For all regular sample matrices, no surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

This report displays Holding Time breaches only. Only the respective Extraction / Preparation and/or Analysis component is/are displayed.

Matrix: WATER

AnalysisExtraction / Preparation

Date analysedDate extractedContainer / Client Sample ID(s) Days 

overdue

Days 

overdue

Due for extraction Due for analysis

Method

EA005P: pH by PC Titrator

Clear Plastic Bottle - Natural

27-JUL-2008----LR1, RT16a,

RT17a, LT19,

LT41

01-AUG-2008---- ---- 5

EK057G:  Nitrite as N by Discrete Analyser
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Matrix: WATER

AnalysisExtraction / Preparation

Date analysedDate extractedContainer / Client Sample ID(s) Days 

overdue

Days 

overdue

Due for extraction Due for analysis

Method

EK057G:  Nitrite as N by Discrete Analyser - Analysis Holding Time Compliance

Clear Plastic Bottle - Natural

29-JUL-2008----LR1, RT16a,

RT17a, LT19,

LT41

30-JUL-2008---- ---- 1

EK059G:  NOX as N by Discrete Analyser

Clear Plastic Bottle - Natural

29-JUL-2008----LR1, RT16a,

RT17a, LT19,

LT41

30-JUL-2008---- ---- 1

EK061: Total Kjeldahl Nitrogen (TKN)

Clear Plastic Bottle - Natural

----28-JUL-2008LR1, RT16a,

RT17a, LT19,

LT41

----01-AUG-2008 4 ----

Outliers : Frequency of Quality Control Samples

The following report highlights breaches in the Frequency of Quality Control Samples.

l No Quality Control Sample Frequency Outliers exist.
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CERTIFICATE OF ANALYSIS

Work Order : ES0810866 Page : 1 of 4

:: LaboratoryClient Environmental Division SydneySINCLAIR KNIGHT MERZ

: :ContactContact MR DANIEL PIERCE Charlie Pierce

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

277-289 Woodpark Road Smithfield NSW Australia 2164

:: E-mailE-mail dpierce@skm.com.au charlie.pierce@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-2-8784 8555

:: FacsimileFacsimile +61 08 8424 3810 +61-2-8784 8500

:Project VE30064 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 30-JUL-2008

Sampler : A.W Issue Date : 08-AUG-2008

Site : ----

1:No. of samples received

Quote number : EN/003/08 1:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Celine Conceicao Spectroscopist Inorganics

Hoa Nguyen Inorganic Chemist Inorganics

Environmental Division Sydney

277-289 Woodpark Road Smithfield NSW Australia 2164

Tel. +61-2-8784 8555  Fax. +61-2-8784 8500  www.alsglobal.com
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :
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Analytical Results

----------------PT24AClient sample IDSub-Matrix: WATER

----------------28-JUL-2008 15:00Client sampling date / time

----------------ES0810866-001UnitLORCAS NumberCompound

EA005: pH
----8.01 ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

----3500 ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

----2190 ---- ---- ----mg/L1GIS-210-010^ Total Dissolved Solids @180°C

ED037P: Alkalinity by PC Titrator
----<1 ---- ---- ----mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

----<1 ---- ---- ----mg/L13812-32-6Carbonate Alkalinity as CaCO3

----915 ---- ---- ----mg/L171-52-3Bicarbonate Alkalinity as CaCO3

----915 ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED041: Sulfate (Turbidimetric) as SO4 2-
----82 ---- ---- ----mg/L114808-79-8Sulfate as SO4 - Turbidimetric

ED045G: Chloride Discrete analyser
----778 ---- ---- ----mg/L1.016887-00-6Chloride

ED093F: Dissolved Major Cations

----25 ---- ---- ----mg/L17440-70-2Calcium

----15 ---- ---- ----mg/L17439-95-4Magnesium

----848 ---- ---- ----mg/L17440-23-5Sodium

----20 ---- ---- ----mg/L17440-09-7Potassium

EG020F: Dissolved Metals by ICP-MS

----<0.001 ---- ---- ----mg/L0.0017440-36-0Antimony

----0.001 ---- ---- ----mg/L0.0017440-38-2Arsenic

----<0.001 ---- ---- ----mg/L0.0017440-41-7Beryllium

----0.228 ---- ---- ----mg/L0.0017440-39-3Barium

----<0.0001 ---- ---- ----mg/L0.00017440-43-9Cadmium

----<0.005 ---- ---- ----mg/L0.0017440-47-3Chromium

----<0.001 ---- ---- ----mg/L0.0017440-48-4Cobalt

----0.006 ---- ---- ----mg/L0.0017440-50-8Copper

----<0.001 ---- ---- ----mg/L0.0017439-92-1Lead

----0.146 ---- ---- ----mg/L0.0017439-93-2Lithium

----0.002 ---- ---- ----mg/L0.0017439-96-5Manganese

----0.001 ---- ---- ----mg/L0.0017439-98-7Molybdenum

----0.026 ---- ---- ----mg/L0.0017440-02-0Nickel

----<0.010 ---- ---- ----mg/L0.0107782-49-2Selenium

----0.001 ---- ---- ----mg/L0.0017440-22-4Silver

----0.668 ---- ---- ----mg/L0.0017440-24-6Strontium

----<0.001 ---- ---- ----mg/L0.0017440-28-0Thallium
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Analytical Results

----------------PT24AClient sample IDSub-Matrix: WATER

----------------28-JUL-2008 15:00Client sampling date / time

----------------ES0810866-001UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

----<0.001 ---- ---- ----mg/L0.0017440-29-1Thorium

----<0.001 ---- ---- ----mg/L0.0017440-31-5Tin

----<0.01 ---- ---- ----mg/L0.017440-32-6Titanium

----<0.001 ---- ---- ----mg/L0.0017440-61-1Uranium

----<0.01 ---- ---- ----mg/L0.017440-62-2Vanadium

----1.10 ---- ---- ----mg/L0.057440-42-8Boron

----<0.001 ---- ---- ----mg/L0.0017440-57-5Gold

EG020T: Total Metals by ICP-MS
----0.11 ---- ---- ----mg/L0.057439-89-6Iron

EG052F: Silica by ICPAES
----33.5 ---- ---- ----mg/L0.17631-86-9^ Silica

EK040P: Fluoride by PC Titrator
----3.6 ---- ---- ----mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser
----<0.010 ---- ---- ----mg/L0.010----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser
----0.011 ---- ---- ----mg/L0.01014797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser
----0.011 ---- ---- ----mg/L0.010----Nitrite + Nitrate as N

EK061: Total Kjeldahl Nitrogen (TKN)
----<0.1 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062: Total Nitrogen as N
----<0.1 ---- ---- ----mg/L0.1----^ Total Nitrogen as N

EN055: Ionic Balance
----41.9 ---- ---- ----meq/L0.01----^ Total Anions

----39.9 ---- ---- ----meq/L0.01----^ Total Cations

----2.52 ---- ---- ----%0.01----^ Ionic Balance

EP005: Total Organic Carbon (TOC)
----4 ---- ---- ----mg/L1----Total Organic Carbon
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SAMPLE RECEIPT NOTIFICATION (SRN)
Comprehensive Report

Work Order : ES0810866

:: LaboratoryClient Environmental Division SydneySINCLAIR KNIGHT MERZ

: :ContactContact ALISTAIR WALSH Victor Kedicioglu

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

277-289 Woodpark Road Smithfield 

NSW Australia 2164

:: E-mailE-mail awalsh@skm.com.au victor.kedicioglu@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-2-8784 8555

:: FacsimileFacsimile +61 08 8424 3810 +61-2-8784 8500

::Project VE30064 Page 1 of 3

:Order number ----

::C-O-C number ---- Quote number ES2008SINKNI0045 (EN/003/08)

Site : ----

Sampler : :QC LevelA.W NEPM 1999  Schedule B(3) and ALS 

QCS3 requirement

Dates
Date Samples Received : 30-JUL-2008 Issue Date : 30-JUL-2008 16:56

Scheduled Reporting Date: 08-AUG-2008:Client Requested Due Date 08-AUG-2008

Delivery Details
Mode of Delivery Temperature: :Carrier CHILLED - Ice bricks present

No. of coolers/boxes No. of samples received: :1 HARD 1

Sercurity Seal No. of samples analysed: :Intact. 1

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Requested Deliverables

l Sample containers do not comply to pretreatment / preservation standards (AS, APHA, USEPA). 

Please refer to the Sample Container(s)/Preservation Non-Compliance Log at the end of this 

report for details.
l Breaches in recommended extraction / analysis holding times may occur. Please contact ALS for 

further information ( Nanthini Coilparampil).
l Appropriately preserved bottle not supplied for total metal analyis, lab will sub sample from 

natural bottle provided
l pH analysis should be conducted within 6 hours of sampling.

l Please direct any turn around / technical queries to the laboratory contact designated above.

l Please direct any queries related to sample condition / numbering / breakages to Nanthini Coilparampil

l Analytical work for this work order will be conducted at ALS Sydney.

l Sample Disposal - Aqueous (14 days), Solid (90 days) from date of completion of work order.

277-289 Woodpark Road Smithfield NSW Australia 2164

Tel. +61-2-8784 8555  Fax. +61-2-8784 8500  www.alsglobal.com

Environmental Division Sydney
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Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

Method
Sample Container Received Preferred Sample Container for AnalysisClient sample ID

EG020A-T : Total Metals by ICP-MS - Suite A

PT24A - Clear Plastic Bottle - Natural - Clear Plastic Bottle - Nitric Acid; 

Unfiltered

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process neccessary for the execution of client requested 

tasks. Packages may contain additional analyses, such as 

the determination of moisture content and preparation 

tasks, that are included in the package.

When date(s) and/or time(s) are shown bracketed, these 

have been assumed by the laboratory for processing 
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Matrix: WATER
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Requested Deliverables

ALISTAIR WALSH

- *AU Certificate of Analysis - NATA Email awalsh@skm.com.au

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) Email awalsh@skm.com.au

- *AU QC Report ¿ DEFAULT (Anon QC Rep) - NATA Email awalsh@skm.com.au

- A4 - AU Sample Receipt Notification - Environmental Email awalsh@skm.com.au

- Default - Chain of Custody Email awalsh@skm.com.au

- EDI Format - ENMRG Email awalsh@skm.com.au

MR DANIEL PIERCE

- *AU Certificate of Analysis - NATA Email dpierce@skm.com.au

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) Email dpierce@skm.com.au

- *AU QC Report ¿ DEFAULT (Anon QC Rep) - NATA Email dpierce@skm.com.au

- A4 - AU Sample Receipt Notification - Environmental Email dpierce@skm.com.au

- A4 - AU Tax Invoice Email dpierce@skm.com.au

- Default - Chain of Custody Email dpierce@skm.com.au

- EDI Format - ENMRG Email dpierce@skm.com.au
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QUALITY CONTROL REPORT

Work Order : ES0810866 Page : 1 of 7

:: LaboratoryClient Environmental Division SydneySINCLAIR KNIGHT MERZ

: :ContactContact MR DANIEL PIERCE Charlie Pierce

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

277-289 Woodpark Road Smithfield NSW Australia 2164

:: E-mailE-mail dpierce@skm.com.au charlie.pierce@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-2-8784 8555

:: FacsimileFacsimile +61 08 8424 3810 +61-2-8784 8500

:Project VE30064 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : ----

:C-O-C number ---- Date Samples Received : 30-JUL-2008

Sampler : A.W Issue Date : 08-AUG-2008

:Order number ----

1:No. of samples received

Quote number : EN/003/08 1:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Celine Conceicao Spectroscopist Inorganics

Hoa Nguyen Inorganic Chemist Inorganics

Environmental Division Sydney

277-289 Woodpark Road Smithfield NSW Australia 2164

Tel. +61-2-8784 8555  Fax. +61-2-8784 8500  www.alsglobal.com
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = Chemistry Abstract Services number 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :
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Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR:- 

No Limit; Result between 10 and 20 times LOR:- 0% - 50%; Result > 20 times LOR:- 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA005: pH  (QC Lot: 719067)

EA005: pH Value ---- 0.01 pH Unit 7.23 7.25 0.3 0% - 20%AnonymousES0810896-001

EA010P: Conductivity by PC Titrator  (QC Lot: 720779)

EA010-P: Electrical Conductivity @ 25°C ---- 1 µS/cm 3500 3490 0.3 0% - 20%PT24AES0810866-001

EA010-P: Electrical Conductivity @ 25°C ---- 1 µS/cm 1240 1230 0.4 0% - 20%AnonymousES0810888-008

EA015: Total Dissolved Solids  (QC Lot: 719811)

EA015: Total Dissolved Solids @180°C GIS-210-010 1 mg/L 9320 9330 0.1 0% - 20%AnonymousES0810853-002

EA015: Total Dissolved Solids @180°C GIS-210-010 1 mg/L 20200 19300 4.6 0% - 20%AnonymousES0810961-001

ED037P: Alkalinity by PC Titrator  (QC Lot: 720781)

ED037-P: Hydroxide Alkalinity as CaCO3 DMO-210-001 1 mg/L <1 <1 0.0 No LimitPT24AES0810866-001

ED037-P: Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 <1 0.0 No Limit

ED037-P: Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 915 908 0.8 0% - 20%

ED037-P: Total Alkalinity as CaCO3 ---- 1 mg/L 915 908 0.8 0% - 20%

ED037-P: Hydroxide Alkalinity as CaCO3 DMO-210-001 1 mg/L <1 <1 0.0 No LimitAnonymousES0810888-008

ED037-P: Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L 49 52 5.1 0% - 20%

ED037-P: Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 397 398 0.0 0% - 20%

ED037-P: Total Alkalinity as CaCO3 ---- 1 mg/L 446 450 0.7 0% - 20%

ED041: Sulfate (Turbidimetric) as SO4 2-  (QC Lot: 723604)

ED041: Sulfate as SO4 - Turbidimetric 14808-79-8 1 mg/L 648 639 1.4 0% - 20%AnonymousES0810789-001

ED041: Sulfate as SO4 - Turbidimetric 14808-79-8 2 mg/L 1840 1610 13.7 0% - 20%AnonymousES0810845-001

ED045G: Chloride Discrete analyser  (QC Lot: 719476)

ED045G: Chloride 16887-00-6 1.0 mg/L 48700 48500 0.4 0% - 20%AnonymousES0810839-002

ED045G: Chloride 16887-00-6 1.0 mg/L 20.6 20.2 2.0 0% - 20%AnonymousES0810853-001

ED093F: Dissolved Major Cations  (QC Lot: 720414)

ED093F: Calcium 7440-70-2 1 mg/L 25 25 0.0 0% - 20%PT24AES0810866-001

ED093F: Magnesium 7439-95-4 1 mg/L 15 15 0.0 0% - 50%

ED093F: Sodium 7440-23-5 1 mg/L 848 853 0.6 0% - 20%

ED093F: Potassium 7440-09-7 1 mg/L 20 20 0.0 0% - 20%

ED093F: Calcium 7440-70-2 1 mg/L 104 105 0.0 0% - 20%AnonymousES0810921-008

ED093F: Magnesium 7439-95-4 1 mg/L 136 137 0.7 0% - 20%

ED093F: Sodium 7440-23-5 1 mg/L 706 712 0.8 0% - 20%

ED093F: Potassium 7440-09-7 1 mg/L 12 12 0.0 0% - 50%

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 719496)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.0 No LimitAnonymousES0810584-001

EG020A-F: Antimony 7440-36-0 0.001 mg/L <0.001 <0.001 0.0 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 719496)  - continued

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.001 <0.001 0.0 No LimitAnonymousES0810584-001

EG020A-F: Beryllium 7440-41-7 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020A-F: Barium 7440-39-3 0.001 mg/L 0.066 0.066 0.0 0% - 20%

EG020A-F: Chromium 7440-47-3 0.001 mg/L 0.002 0.002 0.0 No Limit

EG020A-F: Cobalt 7440-48-4 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.023 0.024 0.0 0% - 20%

EG020A-F: Lead 7439-92-1 0.001 mg/L 0.005 0.005 0.0 No Limit

EG020A-F: Lithium 7439-93-2 0.001 mg/L 0.002 0.002 0.0 No Limit

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.106 0.102 3.9 0% - 20%

EG020A-F: Molybdenum 7439-98-7 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.020 0.019 0.0 0% - 50%

EG020A-F: Thallium 7440-28-0 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020A-F: Tin 7440-31-5 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020A-F: Vanadium 7440-62-2 0.01 mg/L <0.01 <0.01 0.0 No Limit

EG020A-F: Selenium 7782-49-2 0.010 mg/L <0.010 <0.010 0.0 No Limit

EG020A-F: Boron 7440-42-8 0.05 mg/L <0.05 <0.05 0.0 No Limit

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 719497)

EG020E-F: Gold 7440-57-5 0.001 mg/L 0.003 <0.001 110 No LimitAnonymousES0810584-001

EG020T: Total Metals by ICP-MS  (QC Lot: 719181)

EG020A-T: Iron 7439-89-6 0.05 mg/L 3.86 3.64 5.9 0% - 20%AnonymousES0810855-001

EG020A-T: Iron 7439-89-6 0.05 mg/L 0.13 0.12 12.3 No LimitAnonymousES0810862-001

EK040P: Fluoride by PC Titrator  (QC Lot: 720780)

EK040P: Fluoride 16984-48-8 0.1 mg/L 3.6 3.4 5.1 0% - 20%PT24AES0810866-001

EK040P: Fluoride 16984-48-8 0.1 mg/L 0.5 0.5 0.0 No LimitAnonymousES0810941-008

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 719048)

EK057G: Nitrite as N ---- 0.010 mg/L <0.010 <0.010 0.0 No LimitAnonymousES0810856-001

EK059G:  NOX as N by Discrete Analyser  (QC Lot: 719059)

EK059G: Nitrite + Nitrate as N ---- 0.010 mg/L 0.011 0.020 58.1 No LimitPT24AES0810866-001

EK059G: Nitrite + Nitrate as N ---- 0.010 mg/L 0.307 0.308 0.3 0% - 20%AnonymousES0810888-004

EK061: Total Kjeldahl Nitrogen (TKN)  (QC Lot: 723597)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.3 0.5 32.9 No LimitAnonymousES0810962-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.2 0.2 0.0 No LimitAnonymousES0810888-008

EP005: Total Organic Carbon (TOC)  (QC Lot: 722701)

EP005: Total Organic Carbon ---- 1 mg/L 6 5 17.8 No LimitAnonymousEP0804201-001

EP005: Total Organic Carbon ---- 1 mg/L 4 4 0.0 No LimitAnonymousES0810960-008
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Sample (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EA010P: Conductivity by PC Titrator  (QCLot: 720779)

EA010-P: Electrical Conductivity @ 25°C ---- 1 µS/cm <1 99.82000 µS/cm 11286.3

EA015: Total Dissolved Solids  (QCLot: 719811)

EA015: Total Dissolved Solids @180°C GIS-210-010 1 mg/L <1 100293 mg/L 12277.9

ED037P: Alkalinity by PC Titrator  (QCLot: 720781)

ED037-P: Total Alkalinity as CaCO3 ---- 1 mg/L ---- 98.0200 mg/L 10880.2

ED041: Sulfate (Turbidimetric) as SO4 2-  (QCLot: 723604)

ED041: Sulfate as SO4 - Turbidimetric 14808-79-8 1 mg/L <1 97.020 mg/L 12676.1

ED045G: Chloride Discrete analyser  (QCLot: 719476)

ED045G: Chloride 16887-00-6 1 mg/L ---- 98.650 mg/L 12483.7

1.0 mg/L <1.0 -------- --------

ED093F: Dissolved Major Cations  (QCLot: 720414)

ED093F: Calcium 7440-70-2 1 mg/L <1 96.950 mg/L 12182.9

ED093F: Magnesium 7439-95-4 1 mg/L <1 93.450 mg/L 11482.7

ED093F: Sodium 7440-23-5 1 mg/L <1 96.350 mg/L 11377.4

ED093F: Potassium 7440-09-7 1 mg/L <1 10050 mg/L 11884.3

EG020F: Dissolved Metals by ICP-MS  (QCLot: 719496)

EG020A-F: Antimony 7440-36-0 0.001 mg/L <0.001 -------- --------

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 1010.1 mg/L 11779.2

EG020A-F: Beryllium 7440-41-7 0.001 mg/L <0.001 97.00.1 mg/L 11779.2

EG020A-F: Barium 7440-39-3 0.001 mg/L <0.001 99.00.1 mg/L 11382

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 98.40.1 mg/L 11085.1

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 99.60.1 mg/L 11787

EG020A-F: Cobalt 7440-48-4 0.001 mg/L <0.001 1060.1 mg/L 11786.6

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 98.00.1 mg/L 11580.6

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 98.70.1 mg/L 11484.1

EG020A-F: Lithium 7439-93-2 0.001 mg/L <0.001 1010.1 mg/L 11878.1

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 97.60.1 mg/L 11684

EG020A-F: Molybdenum 7439-98-7 0.001 mg/L <0.001 98.60.1 mg/L 11979.7

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 1010.1 mg/L 11583

EG020A-F: Selenium 7782-49-2 0.01 mg/L ---- 1010.1 mg/L 12473.5

0.010 mg/L <0.010 -------- --------

EG020A-F: Thallium 7440-28-0 0.001 mg/L <0.001 92.70.1 mg/L 11882.5

EG020A-F: Tin 7440-31-5 0.001 mg/L <0.001 96.90.1 mg/L 13077.7

EG020A-F: Vanadium 7440-62-2 0.01 mg/L <0.01 1010.1 mg/L 11286.2
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 719496)  - continued

EG020A-F: Boron 7440-42-8 0.05 mg/L <0.05 95.00.1 mg/L 11974.7

EG020F: Dissolved Metals by ICP-MS  (QCLot: 719497)

EG020E-F: Gold 7440-57-5 0.001 mg/L <0.001 -------- --------

EG020F: Dissolved Metals by ICP-MS  (QCLot: 719498)

EG020B-F: Silver 7440-22-4 0.001 mg/L <0.001 -------- --------

EG020B-F: Strontium 7440-24-6 0.001 mg/L <0.001 1040.1 mg/L 11085.3

EG020B-F: Titanium 7440-32-6 0.01 mg/L <0.01 1020.1 mg/L 10987.8

EG020B-F: Uranium 7440-61-1 0.001 mg/L <0.001 -------- --------

EG020T: Total Metals by ICP-MS  (QCLot: 719181)

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 98.30.5 mg/L 11375.3

EK040P: Fluoride by PC Titrator  (QCLot: 720780)

EK040P: Fluoride 16984-48-8 0.1 mg/L <0.1 96.25.0 mg/L 11564.8

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 719048)

EK057G: Nitrite as N ---- 0.01 mg/L ---- 97.40.96 mg/L 12965.1

0.010 mg/L <0.010 -------- --------

EK059G:  NOX as N by Discrete Analyser  (QCLot: 719059)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L ---- 1040.96 mg/L 12276.9

0.010 mg/L <0.010 -------- --------

EK061: Total Kjeldahl Nitrogen (TKN)  (QCLot: 723597)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 89.510 mg/L 14062.4

EP005: Total Organic Carbon (TOC)  (QCLot: 722701)

EP005: Total Organic Carbon ---- 1 mg/L <1 96.610 mg/L 12586.9
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Matrix Spike (MS) Report

The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on analyte 

recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

Spike Recovery (%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

ED045G: Chloride Discrete analyser  (QCLot: 719476)

AnonymousES0810839-002 16887-00-6ED045G: Chloride # Not Determined250 mg/L 13070

EG020F: Dissolved Metals by ICP-MS  (QCLot: 719496)

AnonymousES0810584-001 7440-38-2EG020A-F: Arsenic 1210.2 mg/L 13070

7440-41-7EG020A-F: Beryllium 1150.2 mg/L 13070

7440-39-3EG020A-F: Barium 1090.2 mg/L 13070

7440-43-9EG020A-F: Cadmium 1150.05 mg/L 13070

7440-47-3EG020A-F: Chromium 1120.2 mg/L 13070

7440-48-4EG020A-F: Cobalt 1240.2 mg/L 13070

7440-50-8EG020A-F: Copper 1110.2 mg/L 13070

7439-92-1EG020A-F: Lead 1090.2 mg/L 13070

7439-96-5EG020A-F: Manganese 1050.2 mg/L 13070

7440-02-0EG020A-F: Nickel 1130.2 mg/L 13070

7440-62-2EG020A-F: Vanadium 1150.2 mg/L 13070

EK040P: Fluoride by PC Titrator  (QCLot: 720780)

AnonymousES0810941-001 16984-48-8EK040P: Fluoride 98.65.0 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 719048)

AnonymousES0810856-001 ----EK057G: Nitrite as N 91.20.60 mg/L 13070

EK059G:  NOX as N by Discrete Analyser  (QCLot: 719059)

PT24AES0810866-001 ----EK059G: Nitrite + Nitrate as N 93.30.60 mg/L 13070

EK061: Total Kjeldahl Nitrogen (TKN)  (QCLot: 723597)

AnonymousES0810962-001 ----EK061G: Total Kjeldahl Nitrogen as N 79.05 mg/L 13070

EP005: Total Organic Carbon (TOC)  (QCLot: 722701)

AnonymousEP0804201-002 ----EP005: Total Organic Carbon 110100 mg/L 13070



True

INTERPRETIVE QUALITY CONTROL REPORT

Work Order : ES0810866 Page : 1 of 8

:: LaboratoryClient Environmental Division SydneySINCLAIR KNIGHT MERZ
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No. of samples received : 1

Quote number : EN/003/08 No. of samples analysed : 1

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release.

This Interpretive Quality Control Report contains the following information:

l Analysis Holding Time Compliance

l Quality Control Parameter Frequency Compliance

l Brief Method Summaries

l Summary of Outliers
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Analysis Holding Time Compliance

The following report summarises extraction / preparation and analysis times and compares with recommended holding times. Dates reported represent first date of extraction or analysis and precludes subsequent 

dilutions and reruns. Information is also provided re the sample container (preservative) from which the analysis aliquot was taken. Elapsed period to analysis represents number of days from sampling where no 

extraction / digestion is involved or period from extraction / digestion where this is present. For composite samples, sampling date is assumed to be that of the oldest sample contributing to the composite.  Sample date 

for laboratory produced leachates is assumed as the completion date of the leaching process. Outliers for holding time are based on USEPA SW 846, APHA, AS and NEPM (1999). A listing of breaches is provided in 

the Summary of Outliers.

Holding times for leachate methods (excluding elutriates) vary according to the analytes being determined on the resulting solution. For non -volatile analytes, the holding time compliance assessment compares the 

leach date with the shortest analyte holding time for the equivalent soil method. These soil holding times are: Organics (14 days); Mercury (28 days) & other metals (180 days). A recorded breach therefore does not 

guarantee a breach for all non-volatile parameters.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA005: pH

Clear Plastic Bottle - Natural

28-JUL-2008----PT24A 30-JUL-2008----28-JUL-2008 ---- û
EA010P: Conductivity by PC Titrator

Clear Plastic Bottle - Natural

25-AUG-2008---PT24A 01-AUG-2008---28-JUL-2008 ---- ü
EA015: Total Dissolved Solids

Clear Plastic Bottle - Natural

04-AUG-2008----PT24A 31-JUL-2008----28-JUL-2008 ---- ü
ED037P: Alkalinity by PC Titrator

Clear Plastic Bottle - Natural

11-AUG-2008---PT24A 01-AUG-2008---28-JUL-2008 ---- ü
ED041: Sulfate (Turbidimetric) as SO4 2-

Clear Plastic Bottle - Natural

25-AUG-2008----PT24A 06-AUG-2008----28-JUL-2008 ---- ü
ED045G: Chloride Discrete analyser

Clear Plastic Bottle - Natural

25-AUG-2008----PT24A 31-JUL-2008----28-JUL-2008 ---- ü
ED093F: Dissolved Major Cations

Clear Plastic Bottle - Natural

25-AUG-2008---PT24A 01-AUG-2008---28-JUL-2008 ---- ü
EG020F: Dissolved Metals by ICP-MS

Clear Plastic Bottle - Nitric Acid; Filtered

24-JAN-2009---PT24A 01-AUG-2008---28-JUL-2008 ---- ü
EG020T: Total Metals by ICP-MS

Clear Plastic Bottle - Natural

24-JAN-200924-JAN-2009PT24A 31-JUL-200831-JUL-200828-JUL-2008 ü ü
EK040P: Fluoride by PC Titrator

Clear Plastic Bottle - Natural

25-AUG-2008---PT24A 01-AUG-2008---28-JUL-2008 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural

30-JUL-2008----PT24A 30-JUL-2008----28-JUL-2008 ---- ü
EK059G:  NOX as N by Discrete Analyser

Clear Plastic Bottle - Sulphuric Acid

25-AUG-2008----PT24A 30-JUL-2008----28-JUL-2008 ---- ü
EK061: Total Kjeldahl Nitrogen (TKN)

Clear Plastic Bottle - Sulphuric Acid

25-AUG-200825-AUG-2008PT24A 06-AUG-200806-AUG-200828-JUL-2008 ü ü
EP005: Total Organic Carbon (TOC)

Amber TOC Vial - Sulphuric Acid

25-AUG-2008----PT24A 05-AUG-2008----28-JUL-2008 ---- ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(where) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üAlkalinity by PC Titrator ED037-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üChloride by Discrete Analyser ED045G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  18.2   10.02 11 üConductivity by PC Titrator EA010-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  50.0   10.01 2 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  50.0   10.01 2 üDissolved Metals by ICP-MS - Suite E EG020E-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  22.2   10.02 9 üFluoride by PC Titrator EK040P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  16.7   10.02 12 üMajor Anions - Filtered ED040F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  11.8   10.02 17 üMajor Cations - Filtered ED093F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.5   10.02 19 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  20.0   10.01 5 üNitrite as N by Discrete Analyser EK057G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  11.1   10.01 9 üpH EA005

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üSulfate (Turbidimetric) as SO4 2- ED041

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  20.0   10.02 10 üTotal Dissolved Solids EA015

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.5   10.02 19 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  14.3   10.02 14 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üTotal Organic Carbon EP005

Laboratory Control Samples (LCS)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üAlkalinity by PC Titrator ED037-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üChloride by Discrete Analyser ED045G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   9.1    5.01 11 üConductivity by PC Titrator EA010-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  50.0    5.01 2 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement 100.0    5.01 1 üDissolved Metals by ICP-MS - Suite B EG020B-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  11.1    5.01 9 üFluoride by PC Titrator EK040P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   8.3    5.01 12 üMajor Anions - Filtered ED040F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.9    5.01 17 üMajor Cations - Filtered ED093F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.3    5.01 19 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  20.0    5.01 5 üNitrite as N by Discrete Analyser EK057G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üSulfate (Turbidimetric) as SO4 2- ED041

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0    5.01 10 üTotal Dissolved Solids EA015

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.3    5.01 19 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   7.1    5.01 14 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üTotal Organic Carbon EP005

Method Blanks (MB)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üChloride by Discrete Analyser ED045G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   9.1    5.01 11 üConductivity by PC Titrator EA010-P
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  50.0    5.01 2 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement 100.0    5.01 1 üDissolved Metals by ICP-MS - Suite B EG020B-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  50.0    5.01 2 üDissolved Metals by ICP-MS - Suite E EG020E-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  11.1    5.01 9 üFluoride by PC Titrator EK040P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   8.3    5.01 12 üMajor Anions - Filtered ED040F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.9    5.01 17 üMajor Cations - Filtered ED093F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.3    5.01 19 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  20.0    5.01 5 üNitrite as N by Discrete Analyser EK057G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üSulfate (Turbidimetric) as SO4 2- ED041

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0    5.01 10 üTotal Dissolved Solids EA015

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.3    5.01 19 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   7.1    5.01 14 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üTotal Organic Carbon EP005

Matrix Spikes (MS)

ALS QCS3 requirement   5.0    5.01 20 üChloride by Discrete Analyser ED045G

ALS QCS3 requirement  50.0    5.01 2 üDissolved Metals by ICP-MS - Suite A EG020A-F

ALS QCS3 requirement  11.1    5.01 9 üFluoride by PC Titrator EK040P

ALS QCS3 requirement   5.3    5.01 19 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

ALS QCS3 requirement  20.0    5.01 5 üNitrite as N by Discrete Analyser EK057G

ALS QCS3 requirement   5.3    5.01 19 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

ALS QCS3 requirement   7.1    5.01 14 üTotal Metals by ICP-MS - Suite A EG020A-T

ALS QCS3 requirement   5.0    5.01 20 üTotal Organic Carbon EP005
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

APHA 21st ed. 4500 H+  B.  pH of water samples is determined by ISE either manually or by automated pH 

meter. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

pH EA005 WATER

APHA 21st ed., 2510 This procedure determines conductivity by automated ISE. This method is compliant with 

NEPM (1999) Schedule B(3) (Appdx. 2)

Conductivity by PC Titrator EA010-P WATER

APHA 21st ed., 2540C  A gravimetric procedure that determines the amount of `filterable` residue in an aqueous 

sample.  A well-mixed sample is filtered through a glass fibre filter (1.2um).  The filtrate is evaporated to dryness 

and dried to constant weight at 180+5C. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Total Dissolved Solids EA015 WATER

APHA 21st ed., 2320 B This procedure determines alkalinity by both manual measurement and automated 

measurement (e.g. PC Titrate) using pH 4.5 for indicating the total alkalinity end-point. This method is compliant 

with NEPM (1999) Schedule B(3) (Appdx. 2)

Alkalinity by PC Titrator ED037-P WATER

APHA 21st ed., 3120 Sulfur and/or Silcon content is determined by ICP/AES and reported as Sulfate and/or Silica 

after conversion by gravimetric factor.

Major Anions - Filtered ED040F WATER

APHA 21st ed., 4500-SO4  Sulfate ions are precipitated in an acetic acid medium with barium chloride to form 

barium sulfate crystals. Light absorbance of the BaSO4 suspension is measured by a photometer and the 

SO4-2 concentration is determined by comparison of the reading with a standard curve. This method is 

compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Sulfate (Turbidimetric) as SO4 2- ED041 WATER

The thiocyanate ion is liberated from mercuric thiocyanate through sequestration of mercury by the chloride ion to 

form non-ionised mercuric chloride.in the presence of ferric ions the librated thiocynate forms highly-coloured 

ferric thiocynate which is measured at 480 nm APHA 21st edition seal method 2 017-1-L april 2003

Chloride by Discrete Analyser ED045G WATER

APHA 21st ed., 3120; USEPA SW 846 - 6010 The ICPAES technique ionises filtered sample atoms emitting a 

characteristic spectrum. This spectrum is then compared against matrix matched standards for quantification.  

This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Major Cations - Filtered ED093F WATER

(APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): The ICPMS technique utilizes a highly 

efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

(APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): The ICPMS technique utilizes a highly 

efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

(APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): The ICPMS technique utilizes a highly 

efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite B EG020B-F WATER
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Analytical Methods Method DescriptionsMatrixMethod

(APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): The ICPMS technique utilizes a highly 

efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite E EG020E-F WATER

APHA 21st ed., 4500-SiO2.  Silica (Total) determined by calculation from Silicon by ICPAES.Silica (Total Dissolved) by ICPAES EG052 WATER

APHA 21st ed., 4500 F--C CDTA is added to the sample to provide a uniform ionic strength background, adjust 

pH, and break up complexes.  Fluoride concentration is determined by either manual or automatic ISE 

measurement. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Fluoride by PC Titrator EK040P WATER

APHA 21st ed., 4500 NO3- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. This method is 

compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Nitrite as N by Discrete Analyser EK057G WATER

APHA 21st ed., 4500 NO3--F. Nitrate is reduced to nitrite by way of a cadmium reduction column followed by 

quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (1999) Schedule B(3) 

(Appdx. 2)

Nitrate as N by Discrete Analyser EK058G WATER

APHA 21st ed., 4500 NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by Cadmium Reduction 

and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 

2)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

APHA 21st ed., 4500-Norg-D25mL water samples are digested using a traditional Kjeldahl digestion followed by 

determination by Discrete Analyser. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

APHA 21st ed., 4500 N org / NO3. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

APHA 21st Ed. 1030F. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)Ionic Balance by PCT DA Turbidimetric 

and ICPAES

EN055 - TS WATER

APHA 21st ed., 5310 B,  The automated TOC analyzer determines Total and Inorganic Carbon by IR cell.  TOC is 

calculated as the difference. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Total Organic Carbon EP005 WATER

Preparation Methods Method DescriptionsMatrixMethod

APHA 21st ed., 4500 Norg - D; APHA 21st ed., 4500 P - H. This method is compliant with NEPM (1999) Schedule 

B(3) (Appdx. 2)

TKN/TP Digestion EK061/EK067 WATER

USEPA SW846-3005 Method 3005 is a Nitric/Hydrochloric acid digestion procedure used to prepare surface and 

ground water samples for analysis by ICPAES or ICPMS.  This method is compliant with NEPM (1999) Schedule 

B(3) (Appdx. 2)

Digestion for Total Recoverable Metals EN25 WATER
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Summary of Outliers

Outliers : Quality Control Samples

The following report highlights outliers flagged in the Quality Control (QC) Report. Surrogate recovery limits are static and based on USEPA SW846 or ALS-QWI/EN/38 (in the absence of specific USEPA limits). This 

report displays QC Outliers (breaches) only.

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: WATER

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Matrix Spike (MS) Recoveries 

ES0810839-002 16887-00-6ChlorideAnonymous MS recovery not determined, 

background level greater than or 

equal to  4x spike level.

----Not 

Determined

ED045G: Chloride Discrete analyser

l For all matrices, no Method Blank value outliers occur.

l For all matrices, no Duplicate outliers occur.

l For all matrices, no Laboratory Control outliers occur.

Regular Sample Surrogates

l For all regular sample matrices, no surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

This report displays Holding Time breaches only. Only the respective Extraction / Preparation and/or Analysis component is/are displayed.

Matrix: WATER

AnalysisExtraction / Preparation

Date analysedDate extractedContainer / Client Sample ID(s) Days 

overdue

Days 

overdue

Due for extraction Due for analysis

Method

EA005: pH

Clear Plastic Bottle - Natural

28-JUL-2008----PT24A 30-JUL-2008---- ---- 2

Outliers : Frequency of Quality Control Samples

The following report highlights breaches in the Frequency of Quality Control Samples.

l No Quality Control Sample Frequency Outliers exist.
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CERTIFICATE OF ANALYSIS

Work Order : ES0811987 Page : 1 of 4

:: LaboratoryClient Environmental Division SydneySINCLAIR KNIGHT MERZ

: :ContactContact MR DANIEL PIERCE Charlie Pierce

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

277-289 Woodpark Road Smithfield NSW Australia 2164

:: E-mailE-mail dpierce@skm.com.au charlie.pierce@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-2-8784 8555

:: FacsimileFacsimile +61 08 8424 3810 +61-2-8784 8500

:Project VE30064 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 19-AUG-2008

Sampler : AW & MC Issue Date : 27-AUG-2008

Site : ----

1:No. of samples received

Quote number : EN/003/08 1:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Ankit Joshi Inorganic Chemist Inorganics

Celine Conceicao Spectroscopist Inorganics

Hoa Nguyen Inorganic Chemist Inorganics

Environmental Division Sydney

277-289 Woodpark Road Smithfield NSW Australia 2164

Tel. +61-2-8784 8555  Fax. +61-2-8784 8500  www.alsglobal.com
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

LOR 's for Nickel for method EGO20A-F raised due to matrix interference.l

TDS by method EA-015 may bias high due to the presence of fine particulate matter, which may pass through the prescribed GF/C paper.l
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Analytical Results

----------------DUP2Client sample IDSub-Matrix: WATER

----------------[19-AUG-2008]Client sampling date / time

----------------ES0811987-001UnitLORCAS NumberCompound

EA005: pH
----6.64 ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

----30200 ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

----25100 ---- ---- ----mg/L1GIS-210-010^ Total Dissolved Solids @180°C

ED037P: Alkalinity by PC Titrator
----<1 ---- ---- ----mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

----<1 ---- ---- ----mg/L13812-32-6Carbonate Alkalinity as CaCO3

----337 ---- ---- ----mg/L171-52-3Bicarbonate Alkalinity as CaCO3

----337 ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions
----4.60 ---- ---- ----mg/L0.057440-21-3Silicon

ED041: Sulfate (Turbidimetric) as SO4 2-
----3860 ---- ---- ----mg/L114808-79-8Sulfate as SO4 - Turbidimetric

ED045G: Chloride Discrete analyser

----11000 ---- ---- ----mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

----877 ---- ---- ----mg/L17440-70-2Calcium

----585 ---- ---- ----mg/L17439-95-4Magnesium

----7630 ---- ---- ----mg/L17440-23-5Sodium

----95 ---- ---- ----mg/L17440-09-7Potassium

EG020F: Dissolved Metals by ICP-MS

----0.02 ---- ---- ----mg/L0.017429-90-5Aluminium

----<0.001 ---- ---- ----mg/L0.0017440-36-0Antimony

----0.013 ---- ---- ----mg/L0.0017440-38-2Arsenic

----<0.001 ---- ---- ----mg/L0.0017440-41-7Beryllium

----0.036 ---- ---- ----mg/L0.0017440-39-3Barium

----<0.0001 ---- ---- ----mg/L0.00017440-43-9Cadmium

----<0.001 ---- ---- ----mg/L0.0017440-47-3Chromium

----0.002 ---- ---- ----mg/L0.0017440-48-4Cobalt

----0.004 ---- ---- ----mg/L0.0017440-50-8Copper

----0.002 ---- ---- ----mg/L0.0017439-92-1Lead

----0.484 ---- ---- ----mg/L0.0017439-93-2Lithium

----1.13 ---- ---- ----mg/L0.0017439-96-5Manganese

----0.004 ---- ---- ----mg/L0.0017439-98-7Molybdenum

----<0.005 ---- ---- ----mg/L0.0017440-02-0Nickel

----<0.010 ---- ---- ----mg/L0.0107782-49-2Selenium
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Analytical Results

----------------DUP2Client sample IDSub-Matrix: WATER

----------------[19-AUG-2008]Client sampling date / time

----------------ES0811987-001UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

----11.2 ---- ---- ----mg/L0.0017440-24-6Strontium

----<0.001 ---- ---- ----mg/L0.0017440-28-0Thallium

----<0.001 ---- ---- ----mg/L0.0017440-29-1Thorium

----<0.001 ---- ---- ----mg/L0.0017440-31-5Tin

----<0.01 ---- ---- ----mg/L0.017440-32-6Titanium

----0.002 ---- ---- ----mg/L0.0017440-61-1Uranium

----<0.01 ---- ---- ----mg/L0.017440-62-2Vanadium

----0.047 ---- ---- ----mg/L0.0057440-66-6Zinc

----5.02 ---- ---- ----mg/L0.057440-42-8Boron

----<0.001 ---- ---- ----mg/L0.0017440-57-5Gold

EG020T: Total Metals by ICP-MS
----51.4 ---- ---- ----mg/L0.057439-89-6Iron

EG052F: Silica by ICPAES
----9.8 ---- ---- ----mg/L0.17631-86-9^ Silica

EK040P: Fluoride by PC Titrator
----1.4 ---- ---- ----mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser
----<0.01 ---- ---- ----mg/L0.01----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser
----0.02 ---- ---- ----mg/L0.0114797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser
----0.02 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061: Total Kjeldahl Nitrogen (TKN)
----2.0 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062: Total Nitrogen as N
----2.0 ---- ---- ----mg/L0.1----^ Total Nitrogen as N

EN055: Ionic Balance
----396 ---- ---- ----meq/L0.01----^ Total Anions

----426 ---- ---- ----meq/L0.01----^ Total Cations

----3.64 ---- ---- ----%0.01----^ Ionic Balance

EP005: Total Organic Carbon (TOC)
----8 ---- ---- ----mg/L1----Total Organic Carbon
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SAMPLE RECEIPT NOTIFICATION (SRN)
Comprehensive Report

Work Order : ES0811987

:: LaboratoryClient Environmental Division SydneySINCLAIR KNIGHT MERZ

: :ContactContact MR DANIEL PIERCE Charlie Pierce

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

277-289 Woodpark Road Smithfield 

NSW Australia 2164

:: E-mailE-mail dpierce@skm.com.au charlie.pierce@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-2-8784 8555

:: FacsimileFacsimile +61 08 8424 3810 +61-2-8784 8500

::Project VE30064 Page 1 of 2

:Order number ----

::C-O-C number ---- Quote number ES2008SINKNI0045 (EN/003/08)

Site : ----

Sampler : :QC LevelAW & MC NEPM 1999  Schedule B(3) and ALS 

QCS3 requirement

Dates
Date Samples Received : 19-AUG-2008 Issue Date : 19-AUG-2008 13:39

Scheduled Reporting Date: 27-AUG-2008:Client Requested Due Date 27-AUG-2008

Delivery Details
Mode of Delivery Temperature: :Carrier CHILLED - Ice bricks present

No. of coolers/boxes No. of samples received: :1 HARD 1

Sercurity Seal No. of samples analysed: :Intact. 1

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Requested Deliverables

l Sample containers do not comply to pretreatment / preservation standards (AS, APHA, USEPA). 

Please refer to the Sample Container(s)/Preservation Non-Compliance Log at the end of this 

report for details.
l Sample(s) have been received within recommended holding times.
l Appropriately preserved bottle not supplied for TOC. lab will sub sample from Purple plastci 

bottle supplied

l Please direct any turn around / technical queries to the laboratory contact designated above.

l Please direct any queries related to sample condition / numbering / breakages to Nanthini Coilparampil

l Analytical work for this work order will be conducted at ALS Sydney.

l Sample Disposal - Aqueous (14 days), Solid (90 days) from date of completion of work order.

277-289 Woodpark Road Smithfield NSW Australia 2164

Tel. +61-2-8784 8555  Fax. +61-2-8784 8500  www.alsglobal.com

Environmental Division Sydney
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Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

Method
Sample Container Received Preferred Sample Container for AnalysisClient sample ID

EG020A-T : Total Metals by ICP-MS - Suite A

DUP2 - Clear Plastic Bottle - Natural - Clear Plastic Bottle - Nitric Acid; 

Unfiltered

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process neccessary for the execution of client requested 

tasks. Packages may contain additional analyses, such as 

the determination of moisture content and preparation 

tasks, that are included in the package.

When date(s) and/or time(s) are shown bracketed, these 

have been assumed by the laboratory for processing 
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Matrix: WATER

Client sample IDLaboratory sample 

ID

Client sampling 

date / time

Requested Deliverables

MR DANIEL PIERCE

- *AU Certificate of Analysis - NATA Email dpierce@skm.com.au

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) Email dpierce@skm.com.au

- *AU QC Report ¿ DEFAULT (Anon QC Rep) - NATA Email dpierce@skm.com.au

- A4 - AU Sample Receipt Notification - Environmental Email dpierce@skm.com.au

- A4 - AU Tax Invoice Email dpierce@skm.com.au

- Default - Chain of Custody Email dpierce@skm.com.au

- EDI Format - ENMRG Email dpierce@skm.com.au
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QUALITY CONTROL REPORT

Work Order : ES0811987 Page : 1 of 8

:: LaboratoryClient Environmental Division SydneySINCLAIR KNIGHT MERZ

: :ContactContact MR DANIEL PIERCE Charlie Pierce

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

277-289 Woodpark Road Smithfield NSW Australia 2164

:: E-mailE-mail dpierce@skm.com.au charlie.pierce@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-2-8784 8555

:: FacsimileFacsimile +61 08 8424 3810 +61-2-8784 8500

:Project VE30064 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : ----

:C-O-C number ---- Date Samples Received : 19-AUG-2008

Sampler : AW & MC Issue Date : 27-AUG-2008

:Order number ----

1:No. of samples received

Quote number : EN/003/08 1:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Ankit Joshi Inorganic Chemist Inorganics

Celine Conceicao Spectroscopist Inorganics

Hoa Nguyen Inorganic Chemist Inorganics

Environmental Division Sydney

277-289 Woodpark Road Smithfield NSW Australia 2164

Tel. +61-2-8784 8555  Fax. +61-2-8784 8500  www.alsglobal.com
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ES0811987

SINCLAIR KNIGHT MERZ

VE30064:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = Chemistry Abstract Services number 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :
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ES0811987

SINCLAIR KNIGHT MERZ

VE30064:Project

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR:- 

No Limit; Result between 10 and 20 times LOR:- 0% - 50%; Result > 20 times LOR:- 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA005: pH  (QC Lot: 734235)

EA005: pH Value ---- 0.01 pH Unit 12.3 12.3 0.0 0% - 20%AnonymousES0811732-001

EA005: pH Value ---- 0.01 pH Unit 6.64 0.2 0% - 20%DUP2ES0811987-001

EA010P: Conductivity by PC Titrator  (QC Lot: 734743)

EA010-P: Electrical Conductivity @ 25°C ---- 1 µS/cm 2210 0.0 0% - 20%AnonymousES0811988-001

EA015: Total Dissolved Solids  (QC Lot: 735074)

EA015: Total Dissolved Solids @180°C GIS-210-010 1 mg/L 735 700 4.9 0% - 20%AnonymousES0811985-001

ED037P: Alkalinity by PC Titrator  (QC Lot: 734741)

ED037-P: Hydroxide Alkalinity as CaCO3 DMO-210-001 1 mg/L <1 <1 0.0 No LimitAnonymousES0811925-002

ED037-P: Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 <1 0.0 No Limit

ED037-P: Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 284 281 1.4 0% - 20%

ED037-P: Total Alkalinity as CaCO3 ---- 1 mg/L 284 1.4 0% - 20%

ED037-P: Hydroxide Alkalinity as CaCO3 DMO-210-001 1 mg/L <1 0.0 No LimitAnonymousES0811988-001

ED037-P: Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L 86 93 7.8 0% - 20%

ED037-P: Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 1250 0.3 0% - 20%

ED037-P: Total Alkalinity as CaCO3 ---- 1 mg/L 1340 1350 0.8 0% - 20%

ED040F: Dissolved Major Anions  (QC Lot: 735787)

ED040F: Silicon 7440-21-3 0.05 mg/L 4.60 0.0 0% - 20%DUP2ES0811987-001

ED041: Sulfate (Turbidimetric) as SO4 2-  (QC Lot: 739819)

ED041: Sulfate as SO4 - Turbidimetric 14808-79-8 1 mg/L 36 38 5.9 0% - 20%AnonymousES0811973-001

ED041: Sulfate as SO4 - Turbidimetric 14808-79-8 1 mg/L 489 0.6 0% - 20%AnonymousES0812002-008

ED045G: Chloride Discrete analyser  (QC Lot: 734636)

ED045G: Chloride 16887-00-6 1 mg/L 2 2 0.0 No LimitAnonymousEN0801505-027

ED045G: Chloride 16887-00-6 1 mg/L 8120 0.3 0% - 20%AnonymousES0811973-001

ED093F: Dissolved Major Cations  (QC Lot: 735786)

ED093F: Calcium 7440-70-2 1 mg/L 877 0.9 0% - 20%DUP2ES0811987-001

ED093F: Magnesium 7439-95-4 1 mg/L 585 584 0.2 0% - 20%

ED093F: Sodium 7440-23-5 1 mg/L 7630 0.9 0% - 20%

ED093F: Potassium 7440-09-7 1 mg/L 95 0.0 0% - 20%

ED093F: Calcium 7440-70-2 1 mg/L 597 611 2.4 0% - 20%AnonymousES0812002-003

ED093F: Magnesium 7439-95-4 1 mg/L 44 45 0.0 0% - 20%

ED093F: Sodium 7440-23-5 1 mg/L 61 0.0 0% - 20%

ED093F: Potassium 7440-09-7 1 mg/L 14 0.0 0% - 50%

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 738488)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.0 No LimitDUP2ES0811987-001
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 738488)  - continued

EG020A-F: Antimony 7440-36-0 0.001 mg/L <0.001 <0.001 0.0 No LimitDUP2ES0811987-001

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.013 0.011 17.9 0% - 50%

EG020A-F: Beryllium 7440-41-7 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020A-F: Barium 7440-39-3 0.001 mg/L 0.036 5.8 0% - 20%

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 0.0 No Limit

EG020A-F: Cobalt 7440-48-4 0.001 mg/L 0.002 0.002 0.0 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.004 0.004 0.0 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L 0.002 0.003 52.3 No Limit

EG020A-F: Lithium 7439-93-2 0.001 mg/L 0.484 0.502 3.5 0% - 20%

EG020A-F: Manganese 7439-96-5 0.001 mg/L 1.13 1.14 1.4 0% - 20%

EG020A-F: Molybdenum 7439-98-7 0.001 mg/L 0.004 0.0 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.005 0.0 No Limit

EG020A-F: Thallium 7440-28-0 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020A-F: Tin 7440-31-5 0.001 mg/L <0.001 0.0 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.047 0.076 46.7 0% - 50%

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.02 0.02 0.0 No Limit

EG020A-F: Vanadium 7440-62-2 0.01 mg/L <0.01 0.0 No Limit

EG020A-F: Selenium 7782-49-2 0.010 mg/L <0.010 0.0 No Limit

EG020A-F: Boron 7440-42-8 0.05 mg/L 5.02 5.05 0.5 0% - 20%

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 738489)

EG020B-F: Strontium 7440-24-6 0.001 mg/L 11.2 11.1 0.7 0% - 20%DUP2ES0811987-001

EG020B-F: Thorium 7440-29-1 0.001 mg/L <0.001 0.0 No Limit

EG020B-F: Uranium 7440-61-1 0.001 mg/L 0.002 0.001 0.0 No Limit

EG020B-F: Titanium 7440-32-6 0.01 mg/L <0.01 0.0 No Limit

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 738490)

EG020E-F: Gold 7440-57-5 0.001 mg/L <0.001 0.0 No LimitDUP2ES0811987-001

EG020T: Total Metals by ICP-MS  (QC Lot: 734557)

EG020A-T: Iron 7439-89-6 0.05 mg/L 14.5 14.1 2.9 0% - 20%AnonymousES0811918-004

EG020A-T: Iron 7439-89-6 0.05 mg/L 0.86 4.9 0% - 50%AnonymousES0811974-007

EK040P: Fluoride by PC Titrator  (QC Lot: 734742)

EK040P: Fluoride 16984-48-8 0.1 mg/L 0.6 0.6 0.0 No LimitAnonymousES0811988-001

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 734396)

EK057G: Nitrite as N ---- 0.01 mg/L 0.10 11.8 0% - 50%AnonymousES0811950-001

EK059G:  NOX as N by Discrete Analyser  (QC Lot: 733972)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 1.06 1.00 5.9 0% - 20%AnonymousES0811973-001

EK061: Total Kjeldahl Nitrogen (TKN)  (QC Lot: 737488)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 2.5 7.5 0% - 20%AnonymousES0811918-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 3.1 2.8 9.7 0% - 20%AnonymousES0811930-002

EP005: Total Organic Carbon (TOC)  (QC Lot: 738688)
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP005: Total Organic Carbon (TOC)  (QC Lot: 738688)  - continued

EP005: Total Organic Carbon ---- 1 mg/L 76 12.0 0% - 20%AnonymousES0811985-001

EP005: Total Organic Carbon ---- 1 mg/L 5 0.0 No LimitAnonymousES0812052-003
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Sample (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EA010P: Conductivity by PC Titrator  (QCLot: 734743)

EA010-P: Electrical Conductivity @ 25°C ---- 1 µS/cm <1 99.52000 µS/cm 11286.3

EA015: Total Dissolved Solids  (QCLot: 735074)

EA015: Total Dissolved Solids @180°C GIS-210-010 1 mg/L <1 104293 mg/L 12277.9

ED037P: Alkalinity by PC Titrator  (QCLot: 734741)

ED037-P: Total Alkalinity as CaCO3 ---- 1 mg/L ---- 92.2200 mg/L 10880.2

ED040F: Dissolved Major Anions  (QCLot: 735787)

ED040F: Silicon 7440-21-3 0.05 mg/L <0.05 96.55 mg/L 12185

ED041: Sulfate (Turbidimetric) as SO4 2-  (QCLot: 739819)

ED041: Sulfate as SO4 - Turbidimetric 14808-79-8 1 mg/L <1 97.920 mg/L 12676.1

ED045G: Chloride Discrete analyser  (QCLot: 734636)

ED045G: Chloride 16887-00-6 1 mg/L <1 96.250 mg/L 12483.7

ED093F: Dissolved Major Cations  (QCLot: 735786)

ED093F: Calcium 7440-70-2 1 mg/L <1 10150 mg/L 12182.9

ED093F: Magnesium 7439-95-4 1 mg/L <1 98.750 mg/L 11482.7

ED093F: Sodium 7440-23-5 1 mg/L <1 10350 mg/L 11377.4

ED093F: Potassium 7440-09-7 1 mg/L <1 10450 mg/L 11884.3

EG020F: Dissolved Metals by ICP-MS  (QCLot: 738488)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 99.80.5 mg/L 11688.1

EG020A-F: Antimony 7440-36-0 0.001 mg/L <0.001 -------- --------

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 98.60.1 mg/L 11779.2

EG020A-F: Beryllium 7440-41-7 0.001 mg/L <0.001 94.70.1 mg/L 11779.2

EG020A-F: Barium 7440-39-3 0.001 mg/L <0.001 94.80.1 mg/L 11382

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 94.20.1 mg/L 11085.1

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 1010.1 mg/L 11787

EG020A-F: Cobalt 7440-48-4 0.001 mg/L <0.001 1010.1 mg/L 11786.6

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 1020.1 mg/L 11580.6

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 1000.1 mg/L 11484.1

EG020A-F: Lithium 7439-93-2 0.001 mg/L <0.001 98.10.1 mg/L 11878.1

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 1030.1 mg/L 11684

EG020A-F: Molybdenum 7439-98-7 0.001 mg/L <0.001 1020.1 mg/L 11979.7

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 1010.1 mg/L 11583

EG020A-F: Selenium 7782-49-2 0.01 mg/L ---- 99.80.1 mg/L 12473.5

0.010 mg/L <0.010 -------- --------
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 738488)  - continued

EG020A-F: Thallium 7440-28-0 0.001 mg/L <0.001 1000.1 mg/L 11882.5

EG020A-F: Tin 7440-31-5 0.001 mg/L <0.001 93.40.1 mg/L 13077.7

EG020A-F: Vanadium 7440-62-2 0.01 mg/L <0.01 98.60.1 mg/L 11286.2

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 1010.1 mg/L 11581.1

EG020A-F: Boron 7440-42-8 0.05 mg/L <0.05 87.30.1 mg/L 11974.7

EG020F: Dissolved Metals by ICP-MS  (QCLot: 738489)

EG020B-F: Strontium 7440-24-6 0.001 mg/L <0.001 98.30.1 mg/L 11085.3

EG020B-F: Thorium 7440-29-1 0.001 mg/L <0.001 -------- --------

EG020B-F: Titanium 7440-32-6 0.01 mg/L <0.01 98.90.1 mg/L 10987.8

EG020B-F: Uranium 7440-61-1 0.001 mg/L <0.001 -------- --------

EG020F: Dissolved Metals by ICP-MS  (QCLot: 738490)

EG020E-F: Gold 7440-57-5 0.001 mg/L <0.001 -------- --------

EG020T: Total Metals by ICP-MS  (QCLot: 734557)

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 1100.5 mg/L 11375.3

EK040P: Fluoride by PC Titrator  (QCLot: 734742)

EK040P: Fluoride 16984-48-8 0.1 mg/L <0.1 98.85.0 mg/L 11564.8

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 734396)

EK057G: Nitrite as N ---- 0.01 mg/L <0.01 1070.96 mg/L 12965.1

EK059G:  NOX as N by Discrete Analyser  (QCLot: 733972)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1080.96 mg/L 12276.9

EK061: Total Kjeldahl Nitrogen (TKN)  (QCLot: 737488)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 1181.0 mg/L 14062.4

EP005: Total Organic Carbon (TOC)  (QCLot: 738688)

EP005: Total Organic Carbon ---- 1 mg/L <1 99.110 mg/L 12586.9
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Matrix Spike (MS) Report

The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on analyte 

recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

Spike Recovery (%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

ED045G: Chloride Discrete analyser  (QCLot: 734636)

AnonymousEN0801505-027 16887-00-6ED045G: Chloride 95.9250 mg/L 13070

EG020F: Dissolved Metals by ICP-MS  (QCLot: 738488)

DUP2ES0811987-001 7440-38-2EG020A-F: Arsenic 98.40.2 mg/L 13070

7440-41-7EG020A-F: Beryllium 83.60.2 mg/L 13070

7440-39-3EG020A-F: Barium 1120.2 mg/L 13070

7440-43-9EG020A-F: Cadmium 90.40.05 mg/L 13070

7440-47-3EG020A-F: Chromium 1010.2 mg/L 13070

7440-48-4EG020A-F: Cobalt 1010.2 mg/L 13070

7440-50-8EG020A-F: Copper 84.00.2 mg/L 13070

7439-92-1EG020A-F: Lead 96.30.2 mg/L 13070

7439-96-5EG020A-F: Manganese # Not Determined0.2 mg/L 13070

7440-02-0EG020A-F: Nickel 87.80.2 mg/L 13070

7440-62-2EG020A-F: Vanadium 1080.2 mg/L 13070

7440-66-6EG020A-F: Zinc 71.50.2 mg/L 13070

EK040P: Fluoride by PC Titrator  (QCLot: 734742)

AnonymousES0811988-006 16984-48-8EK040P: Fluoride 1005.0 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 734396)

AnonymousES0811950-001 ----EK057G: Nitrite as N 1080.60 mg/L 13070

EK059G:  NOX as N by Discrete Analyser  (QCLot: 733972)

AnonymousES0811973-001 ----EK059G: Nitrite + Nitrate as N 1150.60 mg/L 13070

EK061: Total Kjeldahl Nitrogen (TKN)  (QCLot: 737488)

AnonymousES0811918-001 ----EK061G: Total Kjeldahl Nitrogen as N 82.85 mg/L 13070

EP005: Total Organic Carbon (TOC)  (QCLot: 738688)

DUP2ES0811987-001 ----EP005: Total Organic Carbon 105100 mg/L 13070
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INTERPRETIVE QUALITY CONTROL REPORT

Work Order : ES0811987 Page : 1 of 8

:: LaboratoryClient Environmental Division SydneySINCLAIR KNIGHT MERZ

: :ContactContact MR DANIEL PIERCE Charlie Pierce

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

277-289 Woodpark Road Smithfield NSW Australia 2164
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:: TelephoneTelephone +61 08 8424 3800 +61-2-8784 8555
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:Project VE30064 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : ----

:C-O-C number ---- Date Samples Received : 19-AUG-2008

AW & MC:Sampler Issue Date : 27-AUG-2008

:Order number ----

No. of samples received : 1

Quote number : EN/003/08 No. of samples analysed : 1

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release.

This Interpretive Quality Control Report contains the following information:

l Analysis Holding Time Compliance

l Quality Control Parameter Frequency Compliance

l Brief Method Summaries

l Summary of Outliers

Environmental Division Sydney

277-289 Woodpark Road Smithfield NSW Australia 2164

Tel. +61-2-8784 8555  Fax. +61-2-8784 8500  www.alsglobal.com
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Analysis Holding Time Compliance

The following report summarises extraction / preparation and analysis times and compares with recommended holding times. Dates reported represent first date of extraction or analysis and precludes subsequent 

dilutions and reruns. Information is also provided re the sample container (preservative) from which the analysis aliquot was taken. Elapsed period to analysis represents number of days from sampling where no 

extraction / digestion is involved or period from extraction / digestion where this is present. For composite samples, sampling date is assumed to be that of the oldest sample contributing to the composite.  Sample date 

for laboratory produced leachates is assumed as the completion date of the leaching process. Outliers for holding time are based on USEPA SW 846, APHA, AS and NEPM (1999). A listing of breaches is provided in 

the Summary of Outliers.

Holding times for leachate methods (excluding elutriates) vary according to the analytes being determined on the resulting solution. For non -volatile analytes, the holding time compliance assessment compares the 

leach date with the shortest analyte holding time for the equivalent soil method. These soil holding times are: Organics (14 days); Mercury (28 days) & other metals (180 days). A recorded breach therefore does not 

guarantee a breach for all non-volatile parameters.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA005: pH

Clear Plastic Bottle - Natural

19-AUG-2008----DUP2 19-AUG-2008----19-AUG-2008 ---- ü
EA010P: Conductivity by PC Titrator

Clear Plastic Bottle - Natural

16-SEP-2008---DUP2 20-AUG-2008---19-AUG-2008 ---- ü
EA015: Total Dissolved Solids

Clear Plastic Bottle - Natural

26-AUG-2008----DUP2 20-AUG-2008----19-AUG-2008 ---- ü
ED037P: Alkalinity by PC Titrator

Clear Plastic Bottle - Natural

02-SEP-2008---DUP2 20-AUG-2008---19-AUG-2008 ---- ü
ED040F: Dissolved Major Anions

Clear Plastic Bottle - Natural

16-SEP-2008---DUP2 21-AUG-2008---19-AUG-2008 ---- ü
ED041: Sulfate (Turbidimetric) as SO4 2-

Clear Plastic Bottle - Natural

16-SEP-2008----DUP2 26-AUG-2008----19-AUG-2008 ---- ü
ED045G: Chloride Discrete analyser

Clear Plastic Bottle - Natural

16-SEP-2008----DUP2 20-AUG-2008----19-AUG-2008 ---- ü
ED093F: Dissolved Major Cations

Clear Plastic Bottle - Natural

16-SEP-2008---DUP2 21-AUG-2008---19-AUG-2008 ---- ü
EG020F: Dissolved Metals by ICP-MS

Clear Plastic Bottle - Nitric Acid; Filtered

15-FEB-2009---DUP2 25-AUG-2008---19-AUG-2008 ---- ü
EG020T: Total Metals by ICP-MS

Clear Plastic Bottle - Natural

15-FEB-200915-FEB-2009DUP2 21-AUG-200821-AUG-200819-AUG-2008 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK040P: Fluoride by PC Titrator

Clear Plastic Bottle - Natural

16-SEP-2008---DUP2 20-AUG-2008---19-AUG-2008 ---- ü
EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural

21-AUG-2008----DUP2 19-AUG-2008----19-AUG-2008 ---- ü
EK059G:  NOX as N by Discrete Analyser

Clear Plastic Bottle - Sulphuric Acid

16-SEP-2008----DUP2 19-AUG-2008----19-AUG-2008 ---- ü
EK061: Total Kjeldahl Nitrogen (TKN)

Clear Plastic Bottle - Sulphuric Acid

16-SEP-200816-SEP-2008DUP2 25-AUG-200825-AUG-200819-AUG-2008 ü ü
EP005: Total Organic Carbon (TOC)

Clear Plastic Bottle - Sulphuric Acid

16-SEP-2008----DUP2 25-AUG-2008----19-AUG-2008 ---- ü



4 of 8:Page

Work Order :

:Client

ES0811987

SINCLAIR KNIGHT MERZ

VE30064:Project

Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(where) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üAlkalinity by PC Titrator ED037-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  11.8   10.02 17 üChloride by Discrete Analyser ED045G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  12.5   10.01 8 üConductivity by PC Titrator EA010-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement 100.0   10.01 1 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement 100.0   10.01 1 üDissolved Metals by ICP-MS - Suite B EG020B-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement 100.0   10.01 1 üDissolved Metals by ICP-MS - Suite E EG020E-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  11.1   10.01 9 üFluoride by PC Titrator EK040P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  14.3   10.01 7 üMajor Anions - Filtered ED040F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.5   10.02 19 üMajor Cations - Filtered ED093F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  50.0   10.01 2 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  14.3   10.01 7 üNitrite as N by Discrete Analyser EK057G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  22.2   10.02 9 üpH EA005

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üSulfate (Turbidimetric) as SO4 2- ED041

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  14.3   10.01 7 üTotal Dissolved Solids EA015

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.5   10.02 19 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üTotal Organic Carbon EP005

Laboratory Control Samples (LCS)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üAlkalinity by PC Titrator ED037-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  11.8   10.02 17 üChloride by Discrete Analyser ED045G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  12.5    5.01 8 üConductivity by PC Titrator EA010-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement 100.0    5.01 1 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement 100.0    5.01 1 üDissolved Metals by ICP-MS - Suite B EG020B-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  11.1    5.01 9 üFluoride by PC Titrator EK040P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  14.3    5.01 7 üMajor Anions - Filtered ED040F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.3    5.01 19 üMajor Cations - Filtered ED093F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  50.0    5.01 2 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  14.3    5.01 7 üNitrite as N by Discrete Analyser EK057G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üSulfate (Turbidimetric) as SO4 2- ED041

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  14.3    5.01 7 üTotal Dissolved Solids EA015

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.3    5.01 19 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üTotal Organic Carbon EP005

Method Blanks (MB)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.9    5.01 17 üChloride by Discrete Analyser ED045G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  12.5    5.01 8 üConductivity by PC Titrator EA010-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement 100.0    5.01 1 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement 100.0    5.01 1 üDissolved Metals by ICP-MS - Suite B EG020B-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement 100.0    5.01 1 üDissolved Metals by ICP-MS - Suite E EG020E-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  11.1    5.01 9 üFluoride by PC Titrator EK040P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  14.3    5.01 7 üMajor Anions - Filtered ED040F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.3    5.01 19 üMajor Cations - Filtered ED093F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  50.0    5.01 2 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  14.3    5.01 7 üNitrite as N by Discrete Analyser EK057G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üSulfate (Turbidimetric) as SO4 2- ED041

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  14.3    5.01 7 üTotal Dissolved Solids EA015

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.3    5.01 19 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üTotal Organic Carbon EP005

Matrix Spikes (MS)

ALS QCS3 requirement   5.9    5.01 17 üChloride by Discrete Analyser ED045G

ALS QCS3 requirement 100.0    5.01 1 üDissolved Metals by ICP-MS - Suite A EG020A-F

ALS QCS3 requirement  11.1    5.01 9 üFluoride by PC Titrator EK040P

ALS QCS3 requirement  50.0    5.01 2 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

ALS QCS3 requirement  14.3    5.01 7 üNitrite as N by Discrete Analyser EK057G

ALS QCS3 requirement   5.0    5.01 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

ALS QCS3 requirement   5.3    5.01 19 üTotal Metals by ICP-MS - Suite A EG020A-T

ALS QCS3 requirement   5.0    5.01 20 üTotal Organic Carbon EP005
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

APHA 21st ed. 4500 H+  B.  pH of water samples is determined by ISE either manually or by automated pH 

meter. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

pH EA005 WATER

APHA 21st ed., 2510 This procedure determines conductivity by automated ISE. This method is compliant with 

NEPM (1999) Schedule B(3) (Appdx. 2)

Conductivity by PC Titrator EA010-P WATER

APHA 21st ed., 2540C  A gravimetric procedure that determines the amount of `filterable` residue in an aqueous 

sample.  A well-mixed sample is filtered through a glass fibre filter (1.2um).  The filtrate is evaporated to dryness 

and dried to constant weight at 180+5C. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Total Dissolved Solids EA015 WATER

APHA 21st ed., 2320 B This procedure determines alkalinity by both manual measurement and automated 

measurement (e.g. PC Titrate) using pH 4.5 for indicating the total alkalinity end-point. This method is compliant 

with NEPM (1999) Schedule B(3) (Appdx. 2)

Alkalinity by PC Titrator ED037-P WATER

APHA 21st ed., 3120 Sulfur and/or Silcon content is determined by ICP/AES and reported as Sulfate and/or Silica 

after conversion by gravimetric factor.

Major Anions - Filtered ED040F WATER

APHA 21st ed., 4500-SO4  Sulfate ions are precipitated in an acetic acid medium with barium chloride to form 

barium sulfate crystals. Light absorbance of the BaSO4 suspension is measured by a photometer and the 

SO4-2 concentration is determined by comparison of the reading with a standard curve. This method is 

compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Sulfate (Turbidimetric) as SO4 2- ED041 WATER

The thiocyanate ion is liberated from mercuric thiocyanate through sequestration of mercury by the chloride ion to 

form non-ionised mercuric chloride.in the presence of ferric ions the librated thiocynate forms highly-coloured 

ferric thiocynate which is measured at 480 nm APHA 21st edition seal method 2 017-1-L april 2003

Chloride by Discrete Analyser ED045G WATER

APHA 21st ed., 3120; USEPA SW 846 - 6010 The ICPAES technique ionises filtered sample atoms emitting a 

characteristic spectrum. This spectrum is then compared against matrix matched standards for quantification.  

This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Major Cations - Filtered ED093F WATER

(APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): The ICPMS technique utilizes a highly 

efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

(APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): The ICPMS technique utilizes a highly 

efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

(APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): The ICPMS technique utilizes a highly 

efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite B EG020B-F WATER
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Analytical Methods Method DescriptionsMatrixMethod

(APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): The ICPMS technique utilizes a highly 

efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite E EG020E-F WATER

APHA 21st ed., 4500-SiO2.  Silica (Total) determined by calculation from Silicon by ICPAES.Silica (Total Dissolved) by ICPAES EG052 WATER

APHA 21st ed., 4500 F--C CDTA is added to the sample to provide a uniform ionic strength background, adjust 

pH, and break up complexes.  Fluoride concentration is determined by either manual or automatic ISE 

measurement. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Fluoride by PC Titrator EK040P WATER

APHA 21st ed., 4500 NO3- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. This method is 

compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Nitrite as N by Discrete Analyser EK057G WATER

APHA 21st ed., 4500 NO3--F. Nitrate is reduced to nitrite by way of a cadmium reduction column followed by 

quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (1999) Schedule B(3) 

(Appdx. 2)

Nitrate as N by Discrete Analyser EK058G WATER

APHA 21st ed., 4500 NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by Cadmium Reduction 

and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 

2)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

APHA 21st ed., 4500-Norg-D25mL water samples are digested using a traditional Kjeldahl digestion followed by 

determination by Discrete Analyser. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

APHA 21st ed., 4500 N org / NO3. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

APHA 21st Ed. 1030F. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)Ionic Balance by PCT DA Turbidimetric 

and ICPAES

EN055 - TS WATER

APHA 21st ed., 5310 B,  The automated TOC analyzer determines Total and Inorganic Carbon by IR cell.  TOC is 

calculated as the difference. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Total Organic Carbon EP005 WATER

Preparation Methods Method DescriptionsMatrixMethod

APHA 21st ed., 4500 Norg - D; APHA 21st ed., 4500 P - H. This method is compliant with NEPM (1999) Schedule 

B(3) (Appdx. 2)

TKN/TP Digestion EK061/EK067 WATER

USEPA SW846-3005 Method 3005 is a Nitric/Hydrochloric acid digestion procedure used to prepare surface and 

ground water samples for analysis by ICPAES or ICPMS.  This method is compliant with NEPM (1999) Schedule 

B(3) (Appdx. 2)

Digestion for Total Recoverable Metals EN25 WATER
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Summary of Outliers

Outliers : Quality Control Samples

The following report highlights outliers flagged in the Quality Control (QC) Report. Surrogate recovery limits are static and based on USEPA SW846 or ALS-QWI/EN/38 (in the absence of specific USEPA limits). This 

report displays QC Outliers (breaches) only.

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: WATER

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Matrix Spike (MS) Recoveries 

ES0811987-001 7439-96-5ManganeseDUP2 MS recovery not determined, 

background level greater than or 

equal to  4x spike level.

----Not 

Determined

EG020F: Dissolved Metals by ICP-MS

l For all matrices, no Method Blank value outliers occur.

l For all matrices, no Duplicate outliers occur.

l For all matrices, no Laboratory Control outliers occur.

Regular Sample Surrogates

l For all regular sample matrices, no surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

This report displays Holding Time breaches only. Only the respective Extraction / Preparation and/or Analysis component is/are displayed.

l No Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

The following report highlights breaches in the Frequency of Quality Control Samples.

l No Quality Control Sample Frequency Outliers exist.
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CERTIFICATE OF ANALYSIS

Work Order : ES0812254 Page : 1 of 4

:: LaboratoryClient Environmental Division SydneySINCLAIR KNIGHT MERZ

: :ContactContact MR DANIEL PIERCE Charlie Pierce

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

277-289 Woodpark Road Smithfield NSW Australia 2164

:: E-mailE-mail dpierce@skm.com.au charlie.pierce@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-2-8784 8555

:: FacsimileFacsimile +61 08 8424 3810 +61-2-8784 8500

:Project VE30064 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 25-AUG-2008

Sampler : A.W. & M.C. Issue Date : 02-SEP-2008

Site : ----

1:No. of samples received

Quote number : EN/003/08 1:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Celine Conceicao Spectroscopist Inorganics

Hoa Nguyen Inorganic Chemist Inorganics

Sarah Millington Senior Inorganic Chemist Inorganics

Environmental Division Sydney

277-289 Woodpark Road Smithfield NSW Australia 2164

Tel. +61-2-8784 8555  Fax. +61-2-8784 8500  www.alsglobal.com
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

EA-015 TDS result has been confirmed by re-analysis.l

ED045G: LCS recovery for Chloride fall outside ALS dynamic control limits, However they are within the acceptance criteria based on ALS DQO. No further action is required.l

Samples required dilution  for method EG020A-T due to matrix interference and LOR's have been raised accordingly.l
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Analytical Results

----------------DUP 5Client sample IDSub-Matrix: WATER

----------------20-AUG-2008 15:00Client sampling date / time

----------------ES0812254-001UnitLORCAS NumberCompound

EA005: pH
----6.56 ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

----43400 ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

----37500 ---- ---- ----mg/L1GIS-210-010^ Total Dissolved Solids @180°C

ED037P: Alkalinity by PC Titrator
----<1 ---- ---- ----mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

----<1 ---- ---- ----mg/L13812-32-6Carbonate Alkalinity as CaCO3

----248 ---- ---- ----mg/L171-52-3Bicarbonate Alkalinity as CaCO3

----248 ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions
----6.64 ---- ---- ----mg/L0.057440-21-3Silicon

ED041: Sulfate (Turbidimetric) as SO4 2-
----5190 ---- ---- ----mg/L114808-79-8Sulfate as SO4 - Turbidimetric

ED045G: Chloride Discrete analyser

----15500 ---- ---- ----mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

----1080 ---- ---- ----mg/L17440-70-2Calcium

----922 ---- ---- ----mg/L17439-95-4Magnesium

----10900 ---- ---- ----mg/L17440-23-5Sodium

----71 ---- ---- ----mg/L17440-09-7Potassium

EG020F: Dissolved Metals by ICP-MS

----<0.10 ---- ---- ----mg/L0.017429-90-5Aluminium

----<0.010 ---- ---- ----mg/L0.0017440-36-0Antimony

----<0.010 ---- ---- ----mg/L0.0017440-38-2Arsenic

----<0.010 ---- ---- ----mg/L0.0017440-41-7Beryllium

----0.022 ---- ---- ----mg/L0.0017440-39-3Barium

----<0.0010 ---- ---- ----mg/L0.00017440-43-9Cadmium

----<0.010 ---- ---- ----mg/L0.0017440-47-3Chromium

----<0.010 ---- ---- ----mg/L0.0017440-48-4Cobalt

----<0.020 ---- ---- ----mg/L0.0017440-50-8Copper

----<0.010 ---- ---- ----mg/L0.0017439-92-1Lead

----0.325 ---- ---- ----mg/L0.0017439-93-2Lithium

----0.590 ---- ---- ----mg/L0.0017439-96-5Manganese

----<0.010 ---- ---- ----mg/L0.0017439-98-7Molybdenum

----<0.010 ---- ---- ----mg/L0.0017440-02-0Nickel

----<0.100 ---- ---- ----mg/L0.0107782-49-2Selenium
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Analytical Results

----------------DUP 5Client sample IDSub-Matrix: WATER

----------------20-AUG-2008 15:00Client sampling date / time

----------------ES0812254-001UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

----16.8 ---- ---- ----mg/L0.0017440-24-6Strontium

----<0.010 ---- ---- ----mg/L0.0017440-28-0Thallium

----<0.010 ---- ---- ----mg/L0.0017440-29-1Thorium

----<0.010 ---- ---- ----mg/L0.0017440-31-5Tin

----<0.10 ---- ---- ----mg/L0.017440-32-6Titanium

----0.045 ---- ---- ----mg/L0.0017440-61-1Uranium

----<0.10 ---- ---- ----mg/L0.017440-62-2Vanadium

----0.078 ---- ---- ----mg/L0.0057440-66-6Zinc

----5.66 ---- ---- ----mg/L0.057440-42-8Boron

----<0.010 ---- ---- ----mg/L0.0017440-57-5Gold

EG020T: Total Metals by ICP-MS
----5.72 ---- ---- ----mg/L0.057439-89-6Iron

EG052F: Silica by ICPAES
----14.2 ---- ---- ----mg/L0.17631-86-9^ Silica

EK040P: Fluoride by PC Titrator
----1.4 ---- ---- ----mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser
----<0.01 ---- ---- ----mg/L0.01----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser
----2.94 ---- ---- ----mg/L0.0114797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser
----2.94 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061: Total Kjeldahl Nitrogen (TKN)
----<0.1 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062: Total Nitrogen as N
----2.9 ---- ---- ----mg/L0.1----^ Total Nitrogen as N

EN055: Ionic Balance
----550 ---- ---- ----meq/L0.01----Total Anions

----604 ---- ---- ----meq/L0.01----Total Cations

----4.67 ---- ---- ----%0.01----Ionic Balance

EP005: Total Organic Carbon (TOC)
----<1 ---- ---- ----mg/L1----Total Organic Carbon
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SAMPLE RECEIPT NOTIFICATION (SRN)
Comprehensive Report

Work Order : ES0812254

:: LaboratoryClient Environmental Division SydneySINCLAIR KNIGHT MERZ

: :ContactContact MR DANIEL PIERCE Charlie Pierce

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

277-289 Woodpark Road Smithfield 

NSW Australia 2164

:: E-mailE-mail dpierce@skm.com.au charlie.pierce@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-2-8784 8555

:: FacsimileFacsimile +61 08 8424 3810 +61-2-8784 8500

::Project VE30064 Page 1 of 2

:Order number ----

::C-O-C number ---- Quote number ES2008SINKNI0045 (EN/003/08)

Site : ----

Sampler : :QC LevelA.W. & M.C. NEPM 1999  Schedule B(3) and ALS 

QCS3 requirement

Dates
Date Samples Received : 25-AUG-2008 Issue Date : 25-AUG-2008 16:23

Scheduled Reporting Date: 01-SEP-2008:Client Requested Due Date 01-SEP-2008

Delivery Details
Mode of Delivery Temperature: :Carrier CHILLED - Ice bricks present

No. of coolers/boxes No. of samples received: :1 FOAM 1

Sercurity Seal No. of samples analysed: :Intact. 1

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Requested Deliverables

l Sample containers do not comply to pretreatment / preservation standards (AS, APHA, USEPA). 

Please refer to the Sample Container(s)/Preservation Non-Compliance Log at the end of this 

report for details.
l Breaches in recommended extraction / analysis holding times may occur. Please contact ALS for 

further information ( Nanthini Coilparampil).
l pH analysis should be conducted within 6 hours of sampling.
l NO2 and NO3 should be analysed within 48 hours of sampling.

l Please direct any turn around / technical queries to the laboratory contact designated above.

l Please direct any queries related to sample condition / numbering / breakages to Nanthini Coilparampil

l Analytical work for this work order will be conducted at ALS Sydney.

l Sample Disposal - Aqueous (14 days), Solid (90 days) from date of completion of work order.

277-289 Woodpark Road Smithfield NSW Australia 2164

Tel. +61-2-8784 8555  Fax. +61-2-8784 8500  www.alsglobal.com

Environmental Division Sydney
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Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

Method
Sample Container Received Preferred Sample Container for AnalysisClient sample ID

EG020A-T : Total Metals by ICP-MS - Suite A

DUP 5 - Clear Plastic Bottle - Natural - Clear Plastic Bottle - Nitric Acid; 

Unfiltered

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process neccessary for the execution of client requested 

tasks. Packages may contain additional analyses, such as 

the determination of moisture content and preparation 

tasks, that are included in the package.

When date(s) and/or time(s) are shown bracketed, these 

have been assumed by the laboratory for processing 
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Matrix: WATER

Client sample IDLaboratory sample 

ID

Client sampling 

date / time
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Matrix: WATER

Client sample IDLaboratory sample 

ID

Client sampling 

date / time

Requested Deliverables

MR DANIEL PIERCE

- *AU Certificate of Analysis - NATA Email dpierce@skm.com.au

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) Email dpierce@skm.com.au

- *AU QC Report ¿ DEFAULT (Anon QC Rep) - NATA Email dpierce@skm.com.au

- A4 - AU Sample Receipt Notification - Environmental Email dpierce@skm.com.au

- A4 - AU Tax Invoice Email dpierce@skm.com.au

- Default - Chain of Custody Email dpierce@skm.com.au

- EDI Format - ENMRG Email dpierce@skm.com.au
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QUALITY CONTROL REPORT

Work Order : ES0812254 Page : 1 of 8

:: LaboratoryClient Environmental Division SydneySINCLAIR KNIGHT MERZ

: :ContactContact MR DANIEL PIERCE Charlie Pierce

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

277-289 Woodpark Road Smithfield NSW Australia 2164

:: E-mailE-mail dpierce@skm.com.au charlie.pierce@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-2-8784 8555

:: FacsimileFacsimile +61 08 8424 3810 +61-2-8784 8500

:Project VE30064 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : ----

:C-O-C number ---- Date Samples Received : 25-AUG-2008

Sampler : A.W. & M.C. Issue Date : 02-SEP-2008

:Order number ----

1:No. of samples received

Quote number : EN/003/08 1:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Celine Conceicao Spectroscopist Inorganics

Hoa Nguyen Inorganic Chemist Inorganics

Sarah Millington Senior Inorganic Chemist Inorganics

Environmental Division Sydney

277-289 Woodpark Road Smithfield NSW Australia 2164

Tel. +61-2-8784 8555  Fax. +61-2-8784 8500  www.alsglobal.com



2 of 8:Page

Work Order :

:Client

ES0812254

SINCLAIR KNIGHT MERZ

VE30064:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = Chemistry Abstract Services number 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :
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Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR:- 

No Limit; Result between 10 and 20 times LOR:- 0% - 50%; Result > 20 times LOR:- 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA005: pH  (QC Lot: 739390)

EA005: pH Value ---- 0.01 pH Unit 6.56 6.55 0.2 0% - 20%DUP 5ES0812254-001

EA010P: Conductivity by PC Titrator  (QC Lot: 740075)

EA010-P: Electrical Conductivity @ 25°C ---- 1 µS/cm 43400 43200 0.5 0% - 20%DUP 5ES0812254-001

EA010-P: Electrical Conductivity @ 25°C ---- 1 µS/cm 2080 2070 0.2 0% - 20%AnonymousES0812269-009

EA015: Total Dissolved Solids  (QC Lot: 739212)

EA015: Total Dissolved Solids @180°C GIS-210-010 1 mg/L 1560 1480 5.5 0% - 20%AnonymousES0812226-001

ED037P: Alkalinity by PC Titrator  (QC Lot: 740074)

ED037-P: Hydroxide Alkalinity as CaCO3 DMO-210-001 1 mg/L <1 <1 0.0 No LimitDUP 5ES0812254-001

ED037-P: Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 <1 0.0 No Limit

ED037-P: Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 248 252 1.6 0% - 20%

ED037-P: Total Alkalinity as CaCO3 ---- 1 mg/L 248 252 1.6 0% - 20%

ED037-P: Hydroxide Alkalinity as CaCO3 DMO-210-001 1 mg/L <1 <1 0.0 No LimitAnonymousES0812269-009

ED037-P: Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L 144 139 3.5 0% - 20%

ED037-P: Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 292 295 1.0 0% - 20%

ED037-P: Total Alkalinity as CaCO3 ---- 1 mg/L 436 434 0.4 0% - 20%

ED040F: Dissolved Major Anions  (QC Lot: 739631)

ED040F: Silicon 7440-21-3 0.05 mg/L 6.64 6.09 8.6 0% - 20%DUP 5ES0812254-001

ED040F: Silicon 7440-21-3 0.10 mg/L 8.75 8.62 1.5 0% - 20%AnonymousES0812259-001

ED041: Sulfate (Turbidimetric) as SO4 2-  (QC Lot: 744662)

ED041: Sulfate as SO4 - Turbidimetric 14808-79-8 1 mg/L 24 24 0.0 0% - 20%AnonymousES0812180-001

ED041: Sulfate as SO4 - Turbidimetric 14808-79-8 2 mg/L 320 316 1.1 0% - 20%AnonymousES0812310-001

ED045G: Chloride Discrete analyser  (QC Lot: 739782)

ED045G: Chloride 16887-00-6 1 mg/L 15500 15500 0.02 0% - 20%DUP 5ES0812254-001

ED045G: Chloride 16887-00-6 1 mg/L 70 70 0.0 0% - 20%AnonymousES0812269-004

ED093F: Dissolved Major Cations  (QC Lot: 739630)

ED093F: Calcium 7440-70-2 1 mg/L 59 60 0.0 0% - 20%AnonymousES0812108-009

ED093F: Magnesium 7439-95-4 1 mg/L 17 17 0.0 0% - 50%

ED093F: Sodium 7440-23-5 1 mg/L 62 62 0.0 0% - 20%

ED093F: Potassium 7440-09-7 1 mg/L 238 236 1.0 0% - 20%

ED093F: Calcium 7440-70-2 1 mg/L 1080 1110 2.5 0% - 20%DUP 5ES0812254-001

ED093F: Magnesium 7439-95-4 1 mg/L 922 946 2.6 0% - 20%

ED093F: Sodium 7440-23-5 1 mg/L 11200 11300 0.8 0% - 20%

ED093F: Potassium 7440-09-7 1 mg/L 71 72 0.0 0% - 20%

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 740924)
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 740924)  - continued

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0010 <0.0010 0.0 No LimitDUP 5ES0812254-001

EG020A-F: Antimony 7440-36-0 0.001 mg/L <0.010 <0.010 0.0 No Limit

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.010 <0.010 0.0 No Limit

EG020A-F: Beryllium 7440-41-7 0.001 mg/L <0.010 <0.010 0.0 No Limit

EG020A-F: Barium 7440-39-3 0.001 mg/L 0.022 0.024 10.4 0% - 20%

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.010 <0.010 0.0 No Limit

EG020A-F: Cobalt 7440-48-4 0.001 mg/L <0.010 <0.010 0.0 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.020 <0.020 0.0 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.010 <0.010 0.0 No Limit

EG020A-F: Lithium 7439-93-2 0.001 mg/L 0.325 0.318 2.1 0% - 20%

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.590 0.572 2.9 0% - 20%

EG020A-F: Molybdenum 7439-98-7 0.001 mg/L <0.010 <0.010 0.0 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.010 <0.010 0.0 No Limit

EG020A-F: Thallium 7440-28-0 0.001 mg/L <0.010 <0.010 0.0 No Limit

EG020A-F: Tin 7440-31-5 0.001 mg/L <0.010 <0.010 0.0 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.078 <0.050 43.1 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.10 <0.10 0.0 No Limit

EG020A-F: Vanadium 7440-62-2 0.01 mg/L <0.10 <0.10 0.0 No Limit

EG020A-F: Selenium 7782-49-2 0.010 mg/L <0.100 <0.100 0.0 No Limit

EG020A-F: Boron 7440-42-8 0.05 mg/L 5.66 5.39 4.8 0% - 20%

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 740925)

EG020B-F: Strontium 7440-24-6 0.001 mg/L 16.8 16.7 0.5 0% - 20%DUP 5ES0812254-001

EG020B-F: Thorium 7440-29-1 0.001 mg/L <0.010 <0.010 0.0 No Limit

EG020B-F: Uranium 7440-61-1 0.001 mg/L 0.045 0.047 4.4 0% - 20%

EG020B-F: Titanium 7440-32-6 0.01 mg/L <0.10 <0.10 0.0 No Limit

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 740926)

EG020E-F: Gold 7440-57-5 0.001 mg/L <0.010 <0.010 0.0 No LimitDUP 5ES0812254-001

EG020T: Total Metals by ICP-MS  (QC Lot: 739616)

EG020A-T: Iron 7439-89-6 0.05 mg/L 5.72 5.61 2.0 0% - 20%DUP 5ES0812254-001

EG020A-T: Iron 7439-89-6 0.05 mg/L 0.14 0.18 21.0 No LimitAnonymousES0812269-009

EK040P: Fluoride by PC Titrator  (QC Lot: 740076)

EK040P: Fluoride 16984-48-8 0.1 mg/L 1.4 1.4 0.0 0% - 50%DUP 5ES0812254-001

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 739377)

EK057G: Nitrite as N ---- 0.01 mg/L <0.01 <0.01 0.0 No LimitDUP 5ES0812254-001

EK059G:  NOX as N by Discrete Analyser  (QC Lot: 739741)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 2.94 2.93 0.4 0% - 20%DUP 5ES0812254-001

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 11.5 11.7 1.8 0% - 20%AnonymousES0812269-002

EK061: Total Kjeldahl Nitrogen (TKN)  (QC Lot: 741021)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 <0.1 0.0 No LimitAnonymousES0812217-001
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP005: Total Organic Carbon (TOC)  (QC Lot: 739702)

EP005: Total Organic Carbon ---- 1 mg/L 3 3 0.0 No LimitAnonymousES0812213-009
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Sample (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EA010P: Conductivity by PC Titrator  (QCLot: 740075)

EA010-P: Electrical Conductivity @ 25°C ---- 1 µS/cm <1 99.42000 µS/cm 11286.3

EA015: Total Dissolved Solids  (QCLot: 739212)

EA015: Total Dissolved Solids @180°C GIS-210-010 1 mg/L <1 106293 mg/L 12277.9

ED037P: Alkalinity by PC Titrator  (QCLot: 740074)

ED037-P: Total Alkalinity as CaCO3 ---- 1 mg/L ---- 91.5200 mg/L 10880.2

ED040F: Dissolved Major Anions  (QCLot: 739631)

ED040F: Silicon 7440-21-3 0.05 mg/L <0.05 1025 mg/L 12185

ED041: Sulfate (Turbidimetric) as SO4 2-  (QCLot: 744662)

ED041: Sulfate as SO4 - Turbidimetric 14808-79-8 1 mg/L <1 98.220 mg/L 12676.1

ED045G: Chloride Discrete analyser  (QCLot: 739782)

ED045G: Chloride 16887-00-6 1 mg/L <1 83.250 mg/L 12483.7

ED093F: Dissolved Major Cations  (QCLot: 739630)

ED093F: Calcium 7440-70-2 1 mg/L <1 10350 mg/L 12182.9

ED093F: Magnesium 7439-95-4 1 mg/L <1 10050 mg/L 11482.7

ED093F: Sodium 7440-23-5 1 mg/L <1 92.250 mg/L 11377.4

ED093F: Potassium 7440-09-7 1 mg/L <1 96.250 mg/L 11884.3

EG020F: Dissolved Metals by ICP-MS  (QCLot: 740924)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 98.60.5 mg/L 11688.1

EG020A-F: Antimony 7440-36-0 0.001 mg/L <0.001 -------- --------

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 97.60.1 mg/L 11779.2

EG020A-F: Beryllium 7440-41-7 0.001 mg/L <0.001 92.80.1 mg/L 11779.2

EG020A-F: Barium 7440-39-3 0.001 mg/L <0.001 95.20.1 mg/L 11382

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 93.20.1 mg/L 11085.1

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 1010.1 mg/L 11787

EG020A-F: Cobalt 7440-48-4 0.001 mg/L <0.001 97.40.1 mg/L 11786.6

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 93.80.1 mg/L 11580.6

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 99.20.1 mg/L 11484.1

EG020A-F: Lithium 7439-93-2 0.001 mg/L <0.001 87.60.1 mg/L 11878.1

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 1020.1 mg/L 11684

EG020A-F: Molybdenum 7439-98-7 0.001 mg/L <0.001 1010.1 mg/L 11979.7

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 94.80.1 mg/L 11583

EG020A-F: Selenium 7782-49-2 0.01 mg/L ---- 1000.1 mg/L 12473.5

0.010 mg/L <0.010 -------- --------
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 740924)  - continued

EG020A-F: Thallium 7440-28-0 0.001 mg/L <0.001 1050.1 mg/L 11882.5

EG020A-F: Tin 7440-31-5 0.001 mg/L <0.001 90.10.1 mg/L 13077.7

EG020A-F: Vanadium 7440-62-2 0.01 mg/L <0.01 1000.1 mg/L 11286.2

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 96.60.1 mg/L 11581.1

EG020A-F: Boron 7440-42-8 0.05 mg/L <0.05 76.00.1 mg/L 11974.7

EG020F: Dissolved Metals by ICP-MS  (QCLot: 740925)

EG020B-F: Strontium 7440-24-6 0.001 mg/L <0.001 96.00.1 mg/L 11085.3

EG020B-F: Thorium 7440-29-1 0.001 mg/L <0.001 -------- --------

EG020B-F: Titanium 7440-32-6 0.01 mg/L <0.01 98.00.1 mg/L 10987.8

EG020B-F: Uranium 7440-61-1 0.001 mg/L <0.001 -------- --------

EG020F: Dissolved Metals by ICP-MS  (QCLot: 740926)

EG020E-F: Gold 7440-57-5 0.001 mg/L <0.001 -------- --------

EG020T: Total Metals by ICP-MS  (QCLot: 739616)

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 99.80.5 mg/L 11375.3

EK040P: Fluoride by PC Titrator  (QCLot: 740076)

EK040P: Fluoride 16984-48-8 0.1 mg/L <0.1 99.05.0 mg/L 11564.8

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 739377)

EK057G: Nitrite as N ---- 0.01 mg/L <0.01 98.00.96 mg/L 12965.1

EK059G:  NOX as N by Discrete Analyser  (QCLot: 739741)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1070.96 mg/L 12276.9

EK061: Total Kjeldahl Nitrogen (TKN)  (QCLot: 741021)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 91.810 mg/L 14062.4

EP005: Total Organic Carbon (TOC)  (QCLot: 739702)

EP005: Total Organic Carbon ---- 1 mg/L <1 97.510 mg/L 12586.9
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Matrix Spike (MS) Report

The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on analyte 

recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

Spike Recovery (%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

ED045G: Chloride Discrete analyser  (QCLot: 739782)

DUP 5ES0812254-001 16887-00-6ED045G: Chloride # Not Determined250 mg/L 13070

EG020F: Dissolved Metals by ICP-MS  (QCLot: 740924)

DUP 5ES0812254-001 7440-38-2EG020A-F: Arsenic 1022 mg/L 13070

7440-41-7EG020A-F: Beryllium 96.32 mg/L 13070

7440-39-3EG020A-F: Barium 1072 mg/L 13070

7440-43-9EG020A-F: Cadmium 94.70.5 mg/L 13070

7440-47-3EG020A-F: Chromium 1052 mg/L 13070

7440-48-4EG020A-F: Cobalt 1022 mg/L 13070

7440-50-8EG020A-F: Copper 91.82 mg/L 13070

7439-92-1EG020A-F: Lead 1002 mg/L 13070

7439-96-5EG020A-F: Manganese 92.02 mg/L 13070

7440-02-0EG020A-F: Nickel 99.72 mg/L 13070

7440-62-2EG020A-F: Vanadium 1062 mg/L 13070

7440-66-6EG020A-F: Zinc 89.62 mg/L 13070

EK040P: Fluoride by PC Titrator  (QCLot: 740076)

DUP 5ES0812254-001 16984-48-8EK040P: Fluoride 70.85.0 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 739377)

DUP 5ES0812254-001 ----EK057G: Nitrite as N 1070.60 mg/L 13070

EK059G:  NOX as N by Discrete Analyser  (QCLot: 739741)

DUP 5ES0812254-001 ----EK059G: Nitrite + Nitrate as N # Not Determined0.60 mg/L 13070

EK061: Total Kjeldahl Nitrogen (TKN)  (QCLot: 741021)

AnonymousES0812217-001 ----EK061G: Total Kjeldahl Nitrogen as N 94.05 mg/L 13070

EP005: Total Organic Carbon (TOC)  (QCLot: 739702)

AnonymousES0812213-010 ----EP005: Total Organic Carbon 104100 mg/L 13070
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:Project VE30064 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : ----
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A.W. & M.C.:Sampler Issue Date : 02-SEP-2008

:Order number ----

No. of samples received : 1

Quote number : EN/003/08 No. of samples analysed : 1

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release.

This Interpretive Quality Control Report contains the following information:

l Analysis Holding Time Compliance

l Quality Control Parameter Frequency Compliance

l Brief Method Summaries

l Summary of Outliers

Environmental Division Sydney

277-289 Woodpark Road Smithfield NSW Australia 2164
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Analysis Holding Time Compliance

The following report summarises extraction / preparation and analysis times and compares with recommended holding times. Dates reported represent first date of extraction or analysis and precludes subsequent 

dilutions and reruns. Information is also provided re the sample container (preservative) from which the analysis aliquot was taken. Elapsed period to analysis represents number of days from sampling where no 

extraction / digestion is involved or period from extraction / digestion where this is present. For composite samples, sampling date is assumed to be that of the oldest sample contributing to the composite.  Sample date 

for laboratory produced leachates is assumed as the completion date of the leaching process. Outliers for holding time are based on USEPA SW 846, APHA, AS and NEPM (1999). A listing of breaches is provided in 

the Summary of Outliers.

Holding times for leachate methods (excluding elutriates) vary according to the analytes being determined on the resulting solution. For non -volatile analytes, the holding time compliance assessment compares the 

leach date with the shortest analyte holding time for the equivalent soil method. These soil holding times are: Organics (14 days); Mercury (28 days) & other metals (180 days). A recorded breach therefore does not 

guarantee a breach for all non-volatile parameters.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA005: pH

Clear Plastic Bottle - Natural

20-AUG-2008----DUP 5 25-AUG-2008----20-AUG-2008 ---- û
EA010P: Conductivity by PC Titrator

Clear Plastic Bottle - Natural

17-SEP-2008---DUP 5 26-AUG-2008---20-AUG-2008 ---- ü
EA015: Total Dissolved Solids

Clear Plastic Bottle - Natural

27-AUG-2008----DUP 5 25-AUG-2008----20-AUG-2008 ---- ü
ED037P: Alkalinity by PC Titrator

Clear Plastic Bottle - Natural

03-SEP-2008---DUP 5 26-AUG-2008---20-AUG-2008 ---- ü
ED040F: Dissolved Major Anions

Clear Plastic Bottle - Natural

17-SEP-2008---DUP 5 26-AUG-2008---20-AUG-2008 ---- ü
ED041: Sulfate (Turbidimetric) as SO4 2-

Clear Plastic Bottle - Natural

17-SEP-2008----DUP 5 01-SEP-2008----20-AUG-2008 ---- ü
ED045G: Chloride Discrete analyser

Clear Plastic Bottle - Natural

17-SEP-2008----DUP 5 26-AUG-2008----20-AUG-2008 ---- ü
ED093F: Dissolved Major Cations

Clear Plastic Bottle - Natural

17-SEP-2008---DUP 5 26-AUG-2008---20-AUG-2008 ---- ü
EG020F: Dissolved Metals by ICP-MS

Clear Plastic Bottle - Nitric Acid; Filtered

16-FEB-2009---DUP 5 27-AUG-2008---20-AUG-2008 ---- ü
EG020T: Total Metals by ICP-MS

Clear Plastic Bottle - Natural

16-FEB-200916-FEB-2009DUP 5 26-AUG-200826-AUG-200820-AUG-2008 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK040P: Fluoride by PC Titrator

Clear Plastic Bottle - Natural

17-SEP-2008---DUP 5 26-AUG-2008---20-AUG-2008 ---- ü
EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural

22-AUG-2008----DUP 5 25-AUG-2008----20-AUG-2008 ---- û
EK059G:  NOX as N by Discrete Analyser

Clear Plastic Bottle - Sulphuric Acid

17-SEP-2008----DUP 5 26-AUG-2008----20-AUG-2008 ---- ü
EK061: Total Kjeldahl Nitrogen (TKN)

Clear Plastic Bottle - Sulphuric Acid

17-SEP-200817-SEP-2008DUP 5 27-AUG-200827-AUG-200820-AUG-2008 ü ü
EP005: Total Organic Carbon (TOC)

Clear Plastic Bottle - Sulphuric Acid

17-SEP-2008----DUP 5 26-AUG-2008----20-AUG-2008 ---- ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(where) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üAlkalinity by PC Titrator ED037-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  11.1   10.02 18 üChloride by Discrete Analyser ED045G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  15.4   10.02 13 üConductivity by PC Titrator EA010-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement 100.0   10.01 1 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement 100.0   10.01 1 üDissolved Metals by ICP-MS - Suite B EG020B-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement 100.0   10.01 1 üDissolved Metals by ICP-MS - Suite E EG020E-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  16.7   10.01 6 üFluoride by PC Titrator EK040P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  14.3   10.02 14 üMajor Anions - Filtered ED040F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.5   10.02 19 üMajor Cations - Filtered ED093F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  25.0   10.01 4 üNitrite as N by Discrete Analyser EK057G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  20.0   10.01 5 üpH EA005

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üSulfate (Turbidimetric) as SO4 2- ED041

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  33.3   10.01 3 üTotal Dissolved Solids EA015

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  33.3   10.01 3 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  15.4   10.02 13 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.01 10 üTotal Organic Carbon EP005

Laboratory Control Samples (LCS)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üAlkalinity by PC Titrator ED037-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  11.1   10.02 18 üChloride by Discrete Analyser ED045G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   7.7    5.01 13 üConductivity by PC Titrator EA010-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement 100.0    5.01 1 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement 100.0    5.01 1 üDissolved Metals by ICP-MS - Suite B EG020B-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  16.7    5.01 6 üFluoride by PC Titrator EK040P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   7.1    5.01 14 üMajor Anions - Filtered ED040F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.3    5.01 19 üMajor Cations - Filtered ED093F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  25.0    5.01 4 üNitrite as N by Discrete Analyser EK057G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üSulfate (Turbidimetric) as SO4 2- ED041

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  33.3    5.01 3 üTotal Dissolved Solids EA015

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  33.3    5.01 3 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   7.7    5.01 13 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0    5.01 10 üTotal Organic Carbon EP005

Method Blanks (MB)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.6    5.01 18 üChloride by Discrete Analyser ED045G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   7.7    5.01 13 üConductivity by PC Titrator EA010-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement 100.0    5.01 1 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement 100.0    5.01 1 üDissolved Metals by ICP-MS - Suite B EG020B-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement 100.0    5.01 1 üDissolved Metals by ICP-MS - Suite E EG020E-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  16.7    5.01 6 üFluoride by PC Titrator EK040P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   7.1    5.01 14 üMajor Anions - Filtered ED040F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.3    5.01 19 üMajor Cations - Filtered ED093F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  25.0    5.01 4 üNitrite as N by Discrete Analyser EK057G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üSulfate (Turbidimetric) as SO4 2- ED041

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  33.3    5.01 3 üTotal Dissolved Solids EA015

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  33.3    5.01 3 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   7.7    5.01 13 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0    5.01 10 üTotal Organic Carbon EP005

Matrix Spikes (MS)

ALS QCS3 requirement   5.6    5.01 18 üChloride by Discrete Analyser ED045G

ALS QCS3 requirement 100.0    5.01 1 üDissolved Metals by ICP-MS - Suite A EG020A-F

ALS QCS3 requirement  16.7    5.01 6 üFluoride by PC Titrator EK040P

ALS QCS3 requirement   5.0    5.01 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

ALS QCS3 requirement  25.0    5.01 4 üNitrite as N by Discrete Analyser EK057G

ALS QCS3 requirement  33.3    5.01 3 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

ALS QCS3 requirement   7.7    5.01 13 üTotal Metals by ICP-MS - Suite A EG020A-T

ALS QCS3 requirement  10.0    5.01 10 üTotal Organic Carbon EP005
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

APHA 21st ed. 4500 H+  B.  pH of water samples is determined by ISE either manually or by automated pH 

meter. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

pH EA005 WATER

APHA 21st ed., 2510 This procedure determines conductivity by automated ISE. This method is compliant with 

NEPM (1999) Schedule B(3) (Appdx. 2)

Conductivity by PC Titrator EA010-P WATER

APHA 21st ed., 2540C  A gravimetric procedure that determines the amount of `filterable` residue in an aqueous 

sample.  A well-mixed sample is filtered through a glass fibre filter (1.2um).  The filtrate is evaporated to dryness 

and dried to constant weight at 180+5C. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Total Dissolved Solids EA015 WATER

APHA 21st ed., 2320 B This procedure determines alkalinity by both manual measurement and automated 

measurement (e.g. PC Titrate) using pH 4.5 for indicating the total alkalinity end-point. This method is compliant 

with NEPM (1999) Schedule B(3) (Appdx. 2)

Alkalinity by PC Titrator ED037-P WATER

APHA 21st ed., 3120 Sulfur and/or Silcon content is determined by ICP/AES and reported as Sulfate and/or Silica 

after conversion by gravimetric factor.

Major Anions - Filtered ED040F WATER

APHA 21st ed., 4500-SO4  Sulfate ions are precipitated in an acetic acid medium with barium chloride to form 

barium sulfate crystals. Light absorbance of the BaSO4 suspension is measured by a photometer and the 

SO4-2 concentration is determined by comparison of the reading with a standard curve. This method is 

compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Sulfate (Turbidimetric) as SO4 2- ED041 WATER

The thiocyanate ion is liberated from mercuric thiocyanate through sequestration of mercury by the chloride ion to 

form non-ionised mercuric chloride.in the presence of ferric ions the librated thiocynate forms highly-coloured 

ferric thiocynate which is measured at 480 nm APHA 21st edition seal method 2 017-1-L april 2003

Chloride by Discrete Analyser ED045G WATER

APHA 21st ed., 3120; USEPA SW 846 - 6010 The ICPAES technique ionises filtered sample atoms emitting a 

characteristic spectrum. This spectrum is then compared against matrix matched standards for quantification.  

This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Major Cations - Filtered ED093F WATER

(APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): The ICPMS technique utilizes a highly 

efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

(APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): The ICPMS technique utilizes a highly 

efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

(APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): The ICPMS technique utilizes a highly 

efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite B EG020B-F WATER
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Analytical Methods Method DescriptionsMatrixMethod

(APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): The ICPMS technique utilizes a highly 

efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite E EG020E-F WATER

APHA 21st ed., 4500-SiO2.  Silica (Total) determined by calculation from Silicon by ICPAES.Silica (Total Dissolved) by ICPAES EG052 WATER

APHA 21st ed., 4500 F--C CDTA is added to the sample to provide a uniform ionic strength background, adjust 

pH, and break up complexes.  Fluoride concentration is determined by either manual or automatic ISE 

measurement. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Fluoride by PC Titrator EK040P WATER

APHA 21st ed., 4500 NO3- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. This method is 

compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Nitrite as N by Discrete Analyser EK057G WATER

APHA 21st ed., 4500 NO3--F. Nitrate is reduced to nitrite by way of a cadmium reduction column followed by 

quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (1999) Schedule B(3) 

(Appdx. 2)

Nitrate as N by Discrete Analyser EK058G WATER

APHA 21st ed., 4500 NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by Cadmium Reduction 

and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 

2)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

APHA 21st ed., 4500-Norg-D25mL water samples are digested using a traditional Kjeldahl digestion followed by 

determination by Discrete Analyser. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

APHA 21st ed., 4500 N org / NO3. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

APHA 21st Ed. 1030F. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)Ionic Balance by PCT DA Turbidimetric 

and ICPAES

EN055 - TS WATER

APHA 21st ed., 5310 B,  The automated TOC analyzer determines Total and Inorganic Carbon by IR cell.  TOC is 

calculated as the difference. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Total Organic Carbon EP005 WATER

Preparation Methods Method DescriptionsMatrixMethod

APHA 21st ed., 4500 Norg - D; APHA 21st ed., 4500 P - H. This method is compliant with NEPM (1999) Schedule 

B(3) (Appdx. 2)

TKN/TP Digestion EK061/EK067 WATER

USEPA SW846-3005 Method 3005 is a Nitric/Hydrochloric acid digestion procedure used to prepare surface and 

ground water samples for analysis by ICPAES or ICPMS.  This method is compliant with NEPM (1999) Schedule 

B(3) (Appdx. 2)

Digestion for Total Recoverable Metals EN25 WATER
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Summary of Outliers

Outliers : Quality Control Samples

The following report highlights outliers flagged in the Quality Control (QC) Report. Surrogate recovery limits are static and based on USEPA SW846 or ALS-QWI/EN/38 (in the absence of specific USEPA limits). This 

report displays QC Outliers (breaches) only.

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: WATER

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Laboratory Control Spike (LCS) Recoveries 

834007-003 16887-00-6Chloride---- Recovery less than lower control limit83.7-124%83.2 %ED045G: Chloride Discrete analyser

Matrix Spike (MS) Recoveries 

ES0812254-001 16887-00-6ChlorideDUP 5 MS recovery not determined, 

background level greater than or 

equal to  4x spike level.

----Not 

Determined

ED045G: Chloride Discrete analyser

Nitrite + Nitrate as NES0812254-001 ----DUP 5 MS recovery not determined, 

background level greater than or 

equal to  4x spike level.

----Not 

Determined

EK059G:  NOX as N by Discrete Analyser

l For all matrices, no Method Blank value outliers occur.

l For all matrices, no Duplicate outliers occur.

Regular Sample Surrogates

l For all regular sample matrices, no surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

This report displays Holding Time breaches only. Only the respective Extraction / Preparation and/or Analysis component is/are displayed.

Matrix: WATER

AnalysisExtraction / Preparation

Date analysedDate extractedContainer / Client Sample ID(s) Days 

overdue

Days 

overdue

Due for extraction Due for analysis

Method

EA005: pH

Clear Plastic Bottle - Natural

20-AUG-2008----DUP 5 25-AUG-2008---- ---- 5

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural

22-AUG-2008----DUP 5 25-AUG-2008---- ---- 3

Outliers : Frequency of Quality Control Samples

The following report highlights breaches in the Frequency of Quality Control Samples.

l No Quality Control Sample Frequency Outliers exist.
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CERTIFICATE OF ANALYSIS

Work Order : ES0813041 Page : 1 of 4

:: LaboratoryClient Environmental Division SydneySINCLAIR KNIGHT MERZ

: :ContactContact mr ALISTAIR WALSH Charlie Pierce

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

277-289 Woodpark Road Smithfield NSW Australia 2164

:: E-mailE-mail awalsh@skm.com.au charlie.pierce@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-2-8784 8555

:: FacsimileFacsimile +61 08 8424 3810 +61-2-8784 8500

:Project VE30064 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 08-SEP-2008

Sampler : AW Issue Date : 17-SEP-2008

Site : ----

1:No. of samples received

Quote number : EN/003/08 1:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Celine Conceicao Spectroscopist Inorganics

Hoa Nguyen Inorganic Chemist Inorganics

Sarah Millington Senior Inorganic Chemist Inorganics

Environmental Division Sydney

277-289 Woodpark Road Smithfield NSW Australia 2164

Tel. +61-2-8784 8555  Fax. +61-2-8784 8500  www.alsglobal.com
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

Poor matrix spike recovery was obtained for Zinc for method EG020A-F due to matrix interference. Results have been confirmed by reanalysisl
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Analytical Results

----------------TRIPLICATE 3Client sample IDSub-Matrix: WATER

----------------04-SEP-2008 15:00Client sampling date / time

----------------ES0813041-001UnitLORCAS NumberCompound

EA005: pH
----6.74 ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

----29400 ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

----21000 ---- ---- ----mg/L1GIS-210-010Total Dissolved Solids @180°C

ED037P: Alkalinity by PC Titrator
----<1 ---- ---- ----mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

----<1 ---- ---- ----mg/L13812-32-6Carbonate Alkalinity as CaCO3

----949 ---- ---- ----mg/L171-52-3Bicarbonate Alkalinity as CaCO3

----949 ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions
----13.9 ---- ---- ----mg/L0.057440-21-3Silicon

ED041: Sulfate (Turbidimetric) as SO4 2-
----4020 ---- ---- ----mg/L114808-79-8Sulfate as SO4 - Turbidimetric

ED045G: Chloride Discrete analyser

----9020 ---- ---- ----mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

----785 ---- ---- ----mg/L17440-70-2Calcium

----801 ---- ---- ----mg/L17439-95-4Magnesium

----6610 ---- ---- ----mg/L17440-23-5Sodium

----63 ---- ---- ----mg/L17440-09-7Potassium

EG020F: Dissolved Metals by ICP-MS

----0.02 ---- ---- ----mg/L0.017429-90-5Aluminium

----<0.001 ---- ---- ----mg/L0.0017440-36-0Antimony

----<0.001 ---- ---- ----mg/L0.0017440-38-2Arsenic

----0.002 ---- ---- ----mg/L0.0017440-41-7Beryllium

----0.016 ---- ---- ----mg/L0.0017440-39-3Barium

----0.0009 ---- ---- ----mg/L0.00017440-43-9Cadmium

----<0.001 ---- ---- ----mg/L0.0017440-47-3Chromium

----0.054 ---- ---- ----mg/L0.0017440-48-4Cobalt

----0.088 ---- ---- ----mg/L0.0017440-50-8Copper

----0.005 ---- ---- ----mg/L0.0017439-92-1Lead

----0.856 ---- ---- ----mg/L0.0017439-93-2Lithium

----2.20 ---- ---- ----mg/L0.0017439-96-5Manganese

----<0.001 ---- ---- ----mg/L0.0017439-98-7Molybdenum

----0.015 ---- ---- ----mg/L0.0017440-02-0Nickel

----<0.010 ---- ---- ----mg/L0.0107782-49-2Selenium
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Analytical Results

----------------TRIPLICATE 3Client sample IDSub-Matrix: WATER

----------------04-SEP-2008 15:00Client sampling date / time

----------------ES0813041-001UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

----13.2 ---- ---- ----mg/L0.0017440-24-6Strontium

----<0.001 ---- ---- ----mg/L0.0017440-28-0Thallium

----<0.001 ---- ---- ----mg/L0.0017440-29-1Thorium

----0.001 ---- ---- ----mg/L0.0017440-31-5Tin

----<0.01 ---- ---- ----mg/L0.017440-32-6Titanium

----0.103 ---- ---- ----mg/L0.0017440-61-1Uranium

----<0.01 ---- ---- ----mg/L0.017440-62-2Vanadium

----0.046 ---- ---- ----mg/L0.0057440-66-6Zinc

----6.47 ---- ---- ----mg/L0.057440-42-8Boron

----14.2 ---- ---- ----mg/L0.057439-89-6Iron

----0.001 ---- ---- ----mg/L0.0017440-57-5Gold

EG052F: Silica by ICPAES

----29.8 ---- ---- ----mg/L0.17631-86-9^ Silica

EK040P: Fluoride by PC Titrator

----2.2 ---- ---- ----mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser

----<0.01 ---- ---- ----mg/L0.01----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser

----<0.01 ---- ---- ----mg/L0.0114797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser
----<0.01 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061: Total Kjeldahl Nitrogen (TKN)

----4.4 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062: Total Nitrogen as N

----4.4 ---- ---- ----mg/L0.1----^ Total Nitrogen as N

EN055: Ionic Balance

----357 ---- ---- ----meq/L0.01----^ Total Anions

----394 ---- ---- ----meq/L0.01----^ Total Cations

----4.92 ---- ---- ----%0.01----^ Ionic Balance

EP005: Total Organic Carbon (TOC)

----4 ---- ---- ----mg/L1----Total Organic Carbon
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SAMPLE RECEIPT NOTIFICATION (SRN)
Comprehensive Report

Work Order : ES0813041

:: LaboratoryClient Environmental Division SydneySINCLAIR KNIGHT MERZ

: :ContactContact mr ALISTAIR WALSH Charlie Pierce

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

277-289 Woodpark Road Smithfield 

NSW Australia 2164

:: E-mailE-mail awalsh@skm.com.au charlie.pierce@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-2-8784 8555

:: FacsimileFacsimile +61 08 8424 3810 +61-2-8784 8500

::Project VE30064 Page 1 of 2

:Order number ----

::C-O-C number ---- Quote number ES2008SINKNI0045 (EN/003/08)

Site : ----

Sampler : :QC LevelAW NEPM 1999  Schedule B(3) and ALS 

QCS3 requirement

Dates
Date Samples Received : 08-SEP-2008 Issue Date : 09-SEP-2008 09:35

Scheduled Reporting Date: 15-SEP-2008:Client Requested Due Date 15-SEP-2008

Delivery Details
Mode of Delivery Temperature: :Carrier 8.1'C - Ice bricks present

No. of coolers/boxes No. of samples received: :1 FOAM 1

Sercurity Seal No. of samples analysed: :Intact. 1

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Requested Deliverables

l Samples received in appropriately pretreated and preserved containers.
l Breaches in recommended extraction / analysis holding times may occur. Please contact ALS for 

further information ( Nanthini Coilparampil).
l Appropriately preserved bottle not supplied for TOC analysis, Lab will sub sample from purple 

bottle provided.
l pH analysis should be conducted within 6 hours of sampling.
l NO2, NO3, should be analysed within 48 hours of sampling.

l Please direct any turn around / technical queries to the laboratory contact designated above.

l Please direct any queries related to sample condition / numbering / breakages to Nanthini Coilparampil

l Analytical work for this work order will be conducted at ALS Sydney.

l Sample Disposal - Aqueous (14 days), Solid (90 days) from date of completion of work order.

277-289 Woodpark Road Smithfield NSW Australia 2164

Tel. +61-2-8784 8555  Fax. +61-2-8784 8500  www.alsglobal.com

Environmental Division Sydney
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Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

l No sample container / preservation non-compliance exist.

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process neccessary for the execution of client requested 

tasks. Packages may contain additional analyses, such as 

the determination of moisture content and preparation 

tasks, that are included in the package.

When date(s) and/or time(s) are shown bracketed, these 

have been assumed by the laboratory for processing 
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Matrix: WATER

Client sample IDLaboratory sample 

ID

Client sampling 

date / time
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Matrix: WATER

Client sample IDLaboratory sample 

ID

Client sampling 

date / time

Requested Deliverables

mr ALISTAIR WALSH

- *AU Certificate of Analysis - NATA Email awalsh@skm.com.au

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) Email awalsh@skm.com.au

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA Email awalsh@skm.com.au

- A4 - AU Sample Receipt Notification - Environmental Email awalsh@skm.com.au

- Default - Chain of Custody Email awalsh@skm.com.au

- EDI Format - ENMRG Email awalsh@skm.com.au

MR DANIEL PIERCE

- *AU Certificate of Analysis - NATA Email dpierce@skm.com.au

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) Email dpierce@skm.com.au

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA Email dpierce@skm.com.au

- A4 - AU Sample Receipt Notification - Environmental Email dpierce@skm.com.au

- A4 - AU Tax Invoice Email dpierce@skm.com.au

- Default - Chain of Custody Email dpierce@skm.com.au

- EDI Format - ENMRG Email dpierce@skm.com.au
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QUALITY CONTROL REPORT

Work Order : ES0813041 Page : 1 of 8

:: LaboratoryClient Environmental Division SydneySINCLAIR KNIGHT MERZ

: :ContactContact mr ALISTAIR WALSH Charlie Pierce

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

277-289 Woodpark Road Smithfield NSW Australia 2164

:: E-mailE-mail awalsh@skm.com.au charlie.pierce@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-2-8784 8555

:: FacsimileFacsimile +61 08 8424 3810 +61-2-8784 8500

:Project VE30064 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : ----

:C-O-C number ---- Date Samples Received : 08-SEP-2008

Sampler : AW Issue Date : 17-SEP-2008

:Order number ----

1:No. of samples received

Quote number : EN/003/08 1:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Celine Conceicao Spectroscopist Inorganics

Hoa Nguyen Inorganic Chemist Inorganics

Sarah Millington Senior Inorganic Chemist Inorganics

Environmental Division Sydney

277-289 Woodpark Road Smithfield NSW Australia 2164

Tel. +61-2-8784 8555  Fax. +61-2-8784 8500  www.alsglobal.com
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = Chemistry Abstract Services number 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :
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Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR:- 

No Limit; Result between 10 and 20 times LOR:- 0% - 50%; Result > 20 times LOR:- 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA005: pH  (QC Lot: 751860)

EA005: pH Value ---- 0.01 pH Unit 7.97 7.96 0.1 0% - 20%AnonymousES0813018-001

EA010P: Conductivity by PC Titrator  (QC Lot: 754078)

EA010-P: Electrical Conductivity @ 25°C ---- 1 µS/cm 20200 20200 0.0 0% - 20%AnonymousES0813057-001

EA010-P: Electrical Conductivity @ 25°C ---- 1 µS/cm 1870 1880 1.0 0% - 20%AnonymousES0813089-007

EA015: Total Dissolved Solids  (QC Lot: 751800)

EA015: Total Dissolved Solids @180°C GIS-210-010 1 mg/L 4180 4460 6.5 0% - 20%AnonymousES0812841-001

EA015: Total Dissolved Solids @180°C GIS-210-010 1 mg/L 6460 6390 1.0 0% - 20%AnonymousES0813049-001

ED037P: Alkalinity by PC Titrator  (QC Lot: 754076)

ED037-P: Hydroxide Alkalinity as CaCO3 DMO-210-001 1 mg/L <1 <1 0.0 No LimitAnonymousES0813057-001

ED037-P: Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 <1 0.0 No Limit

ED037-P: Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 9 10 11.2 0% - 50%

ED037-P: Total Alkalinity as CaCO3 ---- 1 mg/L 9 10 11.2 0% - 50%

ED037-P: Hydroxide Alkalinity as CaCO3 DMO-210-001 1 mg/L <1 <1 0.0 No LimitAnonymousES0813089-007

ED037-P: Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 <1 0.0 No Limit

ED037-P: Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 1020 1020 0.6 0% - 20%

ED037-P: Total Alkalinity as CaCO3 ---- 1 mg/L 1020 1020 0.6 0% - 20%

ED040F: Dissolved Major Anions  (QC Lot: 752533)

ED040F: Silicon 7440-21-3 0.05 mg/L 9.58 9.63 0.5 0% - 20%AnonymousEB0812124-001

ED040F: Silicon 7440-21-3 0.05 mg/L 6.14 6.41 4.3 0% - 20%AnonymousEB0812127-001

ED041: Sulfate (Turbidimetric) as SO4 2-  (QC Lot: 755489)

ED041: Sulfate as SO4 - Turbidimetric 14808-79-8 2 mg/L 142 144 1.6 0% - 20%AnonymousES0812910-001

ED041: Sulfate as SO4 - Turbidimetric 14808-79-8 2 mg/L 164 175 6.5 0% - 20%AnonymousES0813018-001

ED045G: Chloride Discrete analyser  (QC Lot: 752964)

ED045G: Chloride 16887-00-6 1 mg/L 8510 8530 0.2 0% - 20%TRIPLICATE 3ES0813041-001

ED045G: Chloride 16887-00-6 1 mg/L 41 40 0.0 0% - 20%AnonymousES0813089-008

ED093F: Dissolved Major Cations  (QC Lot: 752534)

ED093F: Calcium 7440-70-2 1 mg/L 581 583 0.3 0% - 20%AnonymousEB0812124-001

ED093F: Magnesium 7439-95-4 1 mg/L 158 159 0.0 0% - 20%

ED093F: Sodium 7440-23-5 1 mg/L 263 264 0.0 0% - 20%

ED093F: Potassium 7440-09-7 1 mg/L 119 120 0.0 0% - 20%

ED093F: Calcium 7440-70-2 1 mg/L 37 38 3.3 0% - 20%AnonymousEB0812127-001

ED093F: Magnesium 7439-95-4 1 mg/L 5 5 0.0 No Limit

ED093F: Sodium 7440-23-5 1 mg/L 3 3 0.0 No Limit

ED093F: Potassium 7440-09-7 1 mg/L 3 3 0.0 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 755234)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L 0.0009 0.0002 141 No LimitTRIPLICATE 3ES0813041-001

EG020A-F: Antimony 7440-36-0 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020A-F: Beryllium 7440-41-7 0.001 mg/L 0.002 0.002 0.0 No Limit

EG020A-F: Barium 7440-39-3 0.001 mg/L 0.016 0.016 0.0 0% - 50%

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020A-F: Cobalt 7440-48-4 0.001 mg/L 0.054 0.054 0.0 0% - 20%

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.088 0.088 0.0 0% - 20%

EG020A-F: Lead 7439-92-1 0.001 mg/L 0.005 0.005 0.0 No Limit

EG020A-F: Lithium 7439-93-2 0.001 mg/L 0.856 0.900 5.1 0% - 20%

EG020A-F: Manganese 7439-96-5 0.001 mg/L 2.20 2.08 5.3 0% - 20%

EG020A-F: Molybdenum 7439-98-7 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.015 0.016 9.0 0% - 50%

EG020A-F: Thallium 7440-28-0 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020A-F: Tin 7440-31-5 0.001 mg/L 0.001 <0.001 0.0 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.048 0.048 0.0 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L 0.02 0.01 0.0 No Limit

EG020A-F: Vanadium 7440-62-2 0.01 mg/L <0.01 <0.01 0.0 No Limit

EG020A-F: Selenium 7782-49-2 0.010 mg/L <0.010 <0.010 0.0 No Limit

EG020A-F: Boron 7440-42-8 0.05 mg/L 6.47 6.45 0.3 0% - 20%

EG020A-F: Iron 7439-89-6 0.05 mg/L 14.2 13.2 6.8 0% - 20%

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 755237)

EG020B-F: Strontium 7440-24-6 0.001 mg/L 13.2 13.3 0.8 0% - 20%TRIPLICATE 3ES0813041-001

EG020B-F: Thorium 7440-29-1 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020B-F: Uranium 7440-61-1 0.001 mg/L 0.103 0.102 0.0 0% - 20%

EG020B-F: Titanium 7440-32-6 0.01 mg/L <0.01 <0.01 0.0 No Limit

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 755239)

EG020E-F: Gold 7440-57-5 0.001 mg/L 0.001 <0.001 0.0 No LimitTRIPLICATE 3ES0813041-001

EK040P: Fluoride by PC Titrator  (QC Lot: 754077)

EK040P: Fluoride 16984-48-8 0.1 mg/L 0.5 0.5 0.0 No LimitAnonymousES0813057-001

EK040P: Fluoride 16984-48-8 0.1 mg/L 0.3 0.3 0.0 No LimitAnonymousES0813089-007

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 752327)

EK057G: Nitrite as N ---- 0.01 mg/L <0.01 0.01 0.0 No LimitTRIPLICATE 3ES0813041-001

EK059G:  NOX as N by Discrete Analyser  (QC Lot: 751775)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.02 0.02 0.0 No LimitAnonymousEB0812108-001

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 3.41 3.46 1.6 0% - 20%AnonymousEB0812108-010

EK061: Total Kjeldahl Nitrogen (TKN)  (QC Lot: 753855)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 1.2 1.1 0.0 0% - 50%AnonymousEB0812062-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 3.9 3.8 2.6 0% - 20%AnonymousEB0812108-008
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP005: Total Organic Carbon (TOC)  (QC Lot: 753931)

EP005: Total Organic Carbon ---- 1 mg/L 4 4 0.0 No LimitTRIPLICATE 3ES0813041-001

EP005: Total Organic Carbon ---- 1 mg/L 1 <1 0.0 No LimitAnonymousES0813119-004
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Sample (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EA010P: Conductivity by PC Titrator  (QCLot: 754078)

EA010-P: Electrical Conductivity @ 25°C ---- 1 µS/cm <1 1022000 µS/cm 11286.3

EA015: Total Dissolved Solids  (QCLot: 751800)

EA015: Total Dissolved Solids @180°C GIS-210-010 1 mg/L <1 119293 mg/L 12277.9

ED037P: Alkalinity by PC Titrator  (QCLot: 754076)

ED037-P: Total Alkalinity as CaCO3 ---- 1 mg/L ---- 91.6200 mg/L 10880.2

ED040F: Dissolved Major Anions  (QCLot: 752533)

ED040F: Silicon 7440-21-3 0.05 mg/L <0.05 1015 mg/L 12185

ED041: Sulfate (Turbidimetric) as SO4 2-  (QCLot: 755489)

ED041: Sulfate as SO4 - Turbidimetric 14808-79-8 1 mg/L <1 93.620 mg/L 12676.1

ED045G: Chloride Discrete analyser  (QCLot: 752964)

ED045G: Chloride 16887-00-6 1 mg/L <1 98.550 mg/L 12483.7

ED093F: Dissolved Major Cations  (QCLot: 752534)

ED093F: Calcium 7440-70-2 1 mg/L <1 10250 mg/L 12182.9

ED093F: Magnesium 7439-95-4 1 mg/L <1 10150 mg/L 11482.7

ED093F: Sodium 7440-23-5 1 mg/L <1 96.050 mg/L 11377.4

ED093F: Potassium 7440-09-7 1 mg/L <1 98.250 mg/L 11884.3

EG020F: Dissolved Metals by ICP-MS  (QCLot: 755234)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 1010.5 mg/L 11688.1

EG020A-F: Antimony 7440-36-0 0.001 mg/L <0.001 -------- --------

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 91.40.1 mg/L 11779.2

EG020A-F: Beryllium 7440-41-7 0.001 mg/L <0.001 98.70.1 mg/L 11779.2

EG020A-F: Barium 7440-39-3 0.001 mg/L <0.001 94.00.1 mg/L 11382

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 97.00.1 mg/L 11085.1

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 1040.1 mg/L 11787

EG020A-F: Cobalt 7440-48-4 0.001 mg/L <0.001 98.60.1 mg/L 11786.6

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 93.90.1 mg/L 11580.6

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 97.90.1 mg/L 11484.1

EG020A-F: Lithium 7439-93-2 0.001 mg/L <0.001 87.80.1 mg/L 11878.1

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 1060.1 mg/L 11684

EG020A-F: Molybdenum 7439-98-7 0.001 mg/L <0.001 94.30.1 mg/L 11979.7

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 98.70.1 mg/L 11583

EG020A-F: Selenium 7782-49-2 0.01 mg/L ---- 89.60.1 mg/L 12473.5

0.010 mg/L <0.010 -------- --------
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 755234)  - continued

EG020A-F: Thallium 7440-28-0 0.001 mg/L <0.001 1030.1 mg/L 11882.5

EG020A-F: Tin 7440-31-5 0.001 mg/L <0.001 89.90.1 mg/L 13077.7

EG020A-F: Vanadium 7440-62-2 0.01 mg/L <0.01 1030.1 mg/L 11286.2

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 96.70.1 mg/L 11581.1

EG020A-F: Boron 7440-42-8 0.05 mg/L <0.05 78.70.1 mg/L 11974.7

EG020A-F: Iron 7439-89-6 0.05 mg/L <0.05 1070.5 mg/L 11679.2

EG020F: Dissolved Metals by ICP-MS  (QCLot: 755237)

EG020B-F: Strontium 7440-24-6 0.001 mg/L <0.001 94.40.1 mg/L 11085.3

EG020B-F: Thorium 7440-29-1 0.001 mg/L <0.001 -------- --------

EG020B-F: Titanium 7440-32-6 0.01 mg/L <0.01 1020.1 mg/L 10987.8

EG020B-F: Uranium 7440-61-1 0.001 mg/L <0.001 -------- --------

EG020F: Dissolved Metals by ICP-MS  (QCLot: 755239)

EG020E-F: Gold 7440-57-5 0.001 mg/L <0.001 -------- --------

EK040P: Fluoride by PC Titrator  (QCLot: 754077)

EK040P: Fluoride 16984-48-8 0.1 mg/L <0.1 96.85.0 mg/L 11564.8

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 752327)

EK057G: Nitrite as N ---- 0.01 mg/L <0.01 94.20.96 mg/L 12965.1

EK059G:  NOX as N by Discrete Analyser  (QCLot: 751775)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1080.96 mg/L 12276.9

EK061: Total Kjeldahl Nitrogen (TKN)  (QCLot: 753855)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 78.510 mg/L 14062.4

EP005: Total Organic Carbon (TOC)  (QCLot: 753931)

EP005: Total Organic Carbon ---- 1 mg/L <1 89.910 mg/L 12586.9
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Matrix Spike (MS) Report

The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on analyte 

recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

Spike Recovery (%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

ED045G: Chloride Discrete analyser  (QCLot: 752964)

TRIPLICATE 3ES0813041-001 16887-00-6ED045G: Chloride # Not Determined250 mg/L 13070

EG020F: Dissolved Metals by ICP-MS  (QCLot: 755234)

TRIPLICATE 3ES0813041-001 7440-38-2EG020A-F: Arsenic 92.30.2 mg/L 13070

7440-41-7EG020A-F: Beryllium 87.20.2 mg/L 13070

7440-39-3EG020A-F: Barium 1140.2 mg/L 13070

7440-43-9EG020A-F: Cadmium 88.90.05 mg/L 13070

7440-47-3EG020A-F: Chromium 94.00.2 mg/L 13070

7440-48-4EG020A-F: Cobalt 88.60.2 mg/L 13070

7440-50-8EG020A-F: Copper 75.50.2 mg/L 13070

7439-92-1EG020A-F: Lead 91.50.2 mg/L 13070

7439-96-5EG020A-F: Manganese # Not Determined0.2 mg/L 13070

7440-02-0EG020A-F: Nickel 82.40.2 mg/L 13070

7440-62-2EG020A-F: Vanadium 99.00.2 mg/L 13070

7440-66-6EG020A-F: Zinc # 68.40.2 mg/L 13070

EK040P: Fluoride by PC Titrator  (QCLot: 754077)

AnonymousES0813057-001 16984-48-8EK040P: Fluoride 79.45.0 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 752327)

TRIPLICATE 3ES0813041-001 ----EK057G: Nitrite as N 94.20.60 mg/L 13070

EK059G:  NOX as N by Discrete Analyser  (QCLot: 751775)

AnonymousEB0812108-001 ----EK059G: Nitrite + Nitrate as N 70.80.60 mg/L 13070

EK061: Total Kjeldahl Nitrogen (TKN)  (QCLot: 753855)

AnonymousEB0812062-001 ----EK061G: Total Kjeldahl Nitrogen as N 93.65 mg/L 13070

EP005: Total Organic Carbon (TOC)  (QCLot: 753931)

AnonymousES0813071-001 ----EP005: Total Organic Carbon 95.0100 mg/L 13070
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:Project VE30064 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : ----

:C-O-C number ---- Date Samples Received : 08-SEP-2008

AW:Sampler Issue Date : 17-SEP-2008

:Order number ----

No. of samples received : 1

Quote number : EN/003/08 No. of samples analysed : 1

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release.

This Interpretive Quality Control Report contains the following information:

l Analysis Holding Time Compliance

l Quality Control Parameter Frequency Compliance

l Brief Method Summaries

l Summary of Outliers
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Analysis Holding Time Compliance

The following report summarises extraction / preparation and analysis times and compares with recommended holding times. Dates reported represent first date of extraction or analysis and precludes subsequent 

dilutions and reruns. Information is also provided re the sample container (preservative) from which the analysis aliquot was taken. Elapsed period to analysis represents number of days from sampling where no 

extraction / digestion is involved or period from extraction / digestion where this is present. For composite samples, sampling date is assumed to be that of the oldest sample contributing to the composite.  Sample date 

for laboratory produced leachates is assumed as the completion date of the leaching process. Outliers for holding time are based on USEPA SW 846, APHA, AS and NEPM (1999). A listing of breaches is provided in 

the Summary of Outliers.

Holding times for leachate methods (excluding elutriates) vary according to the analytes being determined on the resulting solution. For non -volatile analytes, the holding time compliance assessment compares the 

leach date with the shortest analyte holding time for the equivalent soil method. These soil holding times are: Organics (14 days); Mercury (28 days) & other metals (180 days). A recorded breach therefore does not 

guarantee a breach for all non-volatile parameters.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA005: pH

Clear Plastic Bottle - Natural

04-SEP-2008----TRIPLICATE 3 08-SEP-2008----04-SEP-2008 ---- û
EA010P: Conductivity by PC Titrator

Clear Plastic Bottle - Natural

02-OCT-2008---TRIPLICATE 3 11-SEP-2008---04-SEP-2008 ---- ü
EA015: Total Dissolved Solids

Clear Plastic Bottle - Natural

11-SEP-2008----TRIPLICATE 3 09-SEP-2008----04-SEP-2008 ---- ü
ED037P: Alkalinity by PC Titrator

Clear Plastic Bottle - Natural

18-SEP-2008---TRIPLICATE 3 11-SEP-2008---04-SEP-2008 ---- ü
ED040F: Dissolved Major Anions

Clear Plastic Bottle - Natural

02-OCT-2008---TRIPLICATE 3 10-SEP-2008---04-SEP-2008 ---- ü
ED041: Sulfate (Turbidimetric) as SO4 2-

Clear Plastic Bottle - Natural

02-OCT-2008----TRIPLICATE 3 12-SEP-2008----04-SEP-2008 ---- ü
ED045G: Chloride Discrete analyser

Clear Plastic Bottle - Natural

02-OCT-2008----TRIPLICATE 3 10-SEP-2008----04-SEP-2008 ---- ü
ED093F: Dissolved Major Cations

Clear Plastic Bottle - Natural

02-OCT-2008---TRIPLICATE 3 10-SEP-2008---04-SEP-2008 ---- ü
EG020F: Dissolved Metals by ICP-MS

Clear Plastic Bottle - Nitric Acid; Filtered

03-MAR-2009---TRIPLICATE 3 12-SEP-2008---04-SEP-2008 ---- ü
EK040P: Fluoride by PC Titrator

Clear Plastic Bottle - Natural

02-OCT-2008---TRIPLICATE 3 11-SEP-2008---04-SEP-2008 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural

06-SEP-2008----TRIPLICATE 3 09-SEP-2008----04-SEP-2008 ---- û
EK059G:  NOX as N by Discrete Analyser

Clear Plastic Bottle - Sulphuric Acid

02-OCT-2008----TRIPLICATE 3 09-SEP-2008----04-SEP-2008 ---- ü
EK061: Total Kjeldahl Nitrogen (TKN)

Clear Plastic Bottle - Sulphuric Acid

02-OCT-200802-OCT-2008TRIPLICATE 3 11-SEP-200811-SEP-200804-SEP-2008 ü ü
EP005: Total Organic Carbon (TOC)

Clear Plastic Bottle - Sulphuric Acid

02-OCT-2008----TRIPLICATE 3 11-SEP-2008----04-SEP-2008 ---- ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(where) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üAlkalinity by PC Titrator ED037-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üChloride by Discrete Analyser ED045G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  11.1   10.02 18 üConductivity by PC Titrator EA010-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement 100.0   10.01 1 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement 100.0   10.01 1 üDissolved Metals by ICP-MS - Suite B EG020B-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement 100.0   10.01 1 üDissolved Metals by ICP-MS - Suite E EG020E-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  18.2   10.02 11 üFluoride by PC Titrator EK040P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.5   10.02 19 üMajor Anions - Filtered ED040F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üMajor Cations - Filtered ED093F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.5   10.02 19 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  20.0   10.01 5 üNitrite as N by Discrete Analyser EK057G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  50.0   10.01 2 üpH EA005

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  15.4   10.02 13 üSulfate (Turbidimetric) as SO4 2- ED041

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  22.2   10.02 9 üTotal Dissolved Solids EA015

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üTotal Organic Carbon EP005

Laboratory Control Samples (LCS)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üAlkalinity by PC Titrator ED037-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üChloride by Discrete Analyser ED045G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.6    5.01 18 üConductivity by PC Titrator EA010-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement 100.0    5.01 1 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement 100.0    5.01 1 üDissolved Metals by ICP-MS - Suite B EG020B-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   9.1    5.01 11 üFluoride by PC Titrator EK040P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.3    5.01 19 üMajor Anions - Filtered ED040F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üMajor Cations - Filtered ED093F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.3    5.01 19 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  20.0    5.01 5 üNitrite as N by Discrete Analyser EK057G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   7.7    5.01 13 üSulfate (Turbidimetric) as SO4 2- ED041

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  11.1    5.01 9 üTotal Dissolved Solids EA015

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üTotal Organic Carbon EP005

Method Blanks (MB)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üChloride by Discrete Analyser ED045G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.6    5.01 18 üConductivity by PC Titrator EA010-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement 100.0    5.01 1 üDissolved Metals by ICP-MS - Suite A EG020A-F
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 1999  Schedule B(3) and ALS QCS3 requirement 100.0    5.01 1 üDissolved Metals by ICP-MS - Suite B EG020B-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement 100.0    5.01 1 üDissolved Metals by ICP-MS - Suite E EG020E-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   9.1    5.01 11 üFluoride by PC Titrator EK040P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.3    5.01 19 üMajor Anions - Filtered ED040F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üMajor Cations - Filtered ED093F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.3    5.01 19 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  20.0    5.01 5 üNitrite as N by Discrete Analyser EK057G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   7.7    5.01 13 üSulfate (Turbidimetric) as SO4 2- ED041

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  11.1    5.01 9 üTotal Dissolved Solids EA015

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üTotal Organic Carbon EP005

Matrix Spikes (MS)

ALS QCS3 requirement   5.0    5.01 20 üChloride by Discrete Analyser ED045G

ALS QCS3 requirement 100.0    5.01 1 üDissolved Metals by ICP-MS - Suite A EG020A-F

ALS QCS3 requirement   9.1    5.01 11 üFluoride by PC Titrator EK040P

ALS QCS3 requirement   5.3    5.01 19 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

ALS QCS3 requirement  20.0    5.01 5 üNitrite as N by Discrete Analyser EK057G

ALS QCS3 requirement   5.0    5.01 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

ALS QCS3 requirement   5.0    5.01 20 üTotal Organic Carbon EP005
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

APHA 21st ed. 4500 H+  B.  pH of water samples is determined by ISE either manually or by automated pH 

meter. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

pH EA005 WATER

APHA 21st ed., 2510 This procedure determines conductivity by automated ISE. This method is compliant with 

NEPM (1999) Schedule B(3) (Appdx. 2)

Conductivity by PC Titrator EA010-P WATER

APHA 21st ed., 2540C  A gravimetric procedure that determines the amount of `filterable` residue in an aqueous 

sample.  A well-mixed sample is filtered through a glass fibre filter (1.2um).  The filtrate is evaporated to dryness 

and dried to constant weight at 180+5C. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Total Dissolved Solids EA015 WATER

APHA 21st ed., 2320 B This procedure determines alkalinity by both manual measurement and automated 

measurement (e.g. PC Titrate) using pH 4.5 for indicating the total alkalinity end-point. This method is compliant 

with NEPM (1999) Schedule B(3) (Appdx. 2)

Alkalinity by PC Titrator ED037-P WATER

APHA 21st ed., 3120 Sulfur and/or Silcon content is determined by ICP/AES and reported as Sulfate and/or Silica 

after conversion by gravimetric factor.

Major Anions - Filtered ED040F WATER

APHA 21st ed., 4500-SO4  Sulfate ions are precipitated in an acetic acid medium with barium chloride to form 

barium sulfate crystals. Light absorbance of the BaSO4 suspension is measured by a photometer and the 

SO4-2 concentration is determined by comparison of the reading with a standard curve. This method is 

compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Sulfate (Turbidimetric) as SO4 2- ED041 WATER

The thiocyanate ion is liberated from mercuric thiocyanate through sequestration of mercury by the chloride ion to 

form non-ionised mercuric chloride.in the presence of ferric ions the librated thiocynate forms highly-coloured 

ferric thiocynate which is measured at 480 nm APHA 21st edition seal method 2 017-1-L april 2003

Chloride by Discrete Analyser ED045G WATER

APHA 21st ed., 3120; USEPA SW 846 - 6010 The ICPAES technique ionises filtered sample atoms emitting a 

characteristic spectrum. This spectrum is then compared against matrix matched standards for quantification.  

This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Major Cations - Filtered ED093F WATER

(APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): The ICPMS technique utilizes a highly 

efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

(APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): The ICPMS technique utilizes a highly 

efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite B EG020B-F WATER

(APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): The ICPMS technique utilizes a highly 

efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite E EG020E-F WATER

APHA 21st ed., 4500-SiO2.  Silica (Total) determined by calculation from Silicon by ICPAES.Silica (Total Dissolved) by ICPAES EG052 WATER
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Analytical Methods Method DescriptionsMatrixMethod

APHA 21st ed., 4500 F--C CDTA is added to the sample to provide a uniform ionic strength background, adjust 

pH, and break up complexes.  Fluoride concentration is determined by either manual or automatic ISE 

measurement. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Fluoride by PC Titrator EK040P WATER

APHA 21st ed., 4500 NO3- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. This method is 

compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Nitrite as N by Discrete Analyser EK057G WATER

APHA 21st ed., 4500 NO3--F. Nitrate is reduced to nitrite by way of a cadmium reduction column followed by 

quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (1999) Schedule B(3) 

(Appdx. 2)

Nitrate as N by Discrete Analyser EK058G WATER

APHA 21st ed., 4500 NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by Cadmium Reduction 

and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 

2)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

APHA 21st ed., 4500-Norg-D25mL water samples are digested using a traditional Kjeldahl digestion followed by 

determination by Discrete Analyser. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

APHA 21st ed., 4500 N org / NO3. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

APHA 21st Ed. 1030F. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)Ionic Balance by PCT DA Turbidimetric 

and ICPAES

EN055 - TS WATER

APHA 21st ed., 5310 B,  The automated TOC analyzer determines Total and Inorganic Carbon by IR cell.  TOC is 

calculated as the difference. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Total Organic Carbon EP005 WATER

Preparation Methods Method DescriptionsMatrixMethod

APHA 21st ed., 4500 Norg - D; APHA 21st ed., 4500 P - H. This method is compliant with NEPM (1999) Schedule 

B(3) (Appdx. 2)

TKN/TP Digestion EK061/EK067 WATER
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Summary of Outliers

Outliers : Quality Control Samples

The following report highlights outliers flagged in the Quality Control (QC) Report. Surrogate recovery limits are static and based on USEPA SW846 or ALS-QWI/EN/38 (in the absence of specific USEPA limits). This 

report displays QC Outliers (breaches) only.

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: WATER

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Matrix Spike (MS) Recoveries 

ES0813041-001 16887-00-6ChlorideTRIPLICATE 3 MS recovery not determined, 

background level greater than or 

equal to  4x spike level.

----Not 

Determined

ED045G: Chloride Discrete analyser

ES0813041-001 7439-96-5ManganeseTRIPLICATE 3 MS recovery not determined, 

background level greater than or 

equal to  4x spike level.

----Not 

Determined

EG020F: Dissolved Metals by ICP-MS

ES0813041-001 7440-66-6ZincTRIPLICATE 3 Recovery less than lower data quality 

objective

70-130%68.4 %EG020F: Dissolved Metals by ICP-MS

l For all matrices, no Method Blank value outliers occur.

l For all matrices, no Duplicate outliers occur.

l For all matrices, no Laboratory Control outliers occur.

Regular Sample Surrogates

l For all regular sample matrices, no surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

This report displays Holding Time breaches only. Only the respective Extraction / Preparation and/or Analysis component is/are displayed.

Matrix: WATER

AnalysisExtraction / Preparation

Date analysedDate extractedContainer / Client Sample ID(s) Days 

overdue

Days 

overdue

Due for extraction Due for analysis

Method

EA005: pH

Clear Plastic Bottle - Natural

04-SEP-2008----TRIPLICATE 3 08-SEP-2008---- ---- 4

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural

06-SEP-2008----TRIPLICATE 3 09-SEP-2008---- ---- 3

Outliers : Frequency of Quality Control Samples

The following report highlights breaches in the Frequency of Quality Control Samples.

l No Quality Control Sample Frequency Outliers exist.
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CERTIFICATE OF ANALYSIS

Work Order : ES0813178 Page : 1 of 4

:: LaboratoryClient Environmental Division SydneySINCLAIR KNIGHT MERZ

: :ContactContact mr ALISTAIR WALSH Charlie Pierce

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

277-289 Woodpark Road Smithfield NSW Australia 2164

:: E-mailE-mail awalsh@skm.com.au charlie.pierce@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-2-8784 8555

:: FacsimileFacsimile +61 08 8424 3810 +61-2-8784 8500

:Project VE30064 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 10-SEP-2008

Sampler : AW Issue Date : 23-SEP-2008

Site : ----

2:No. of samples received

Quote number : EN/003/08 2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Celine Conceicao Spectroscopist Inorganics

Hoa Nguyen Inorganic Chemist Inorganics

Sarah Millington Senior Inorganic Chemist Inorganics

Environmental Division Sydney

277-289 Woodpark Road Smithfield NSW Australia 2164

Tel. +61-2-8784 8555  Fax. +61-2-8784 8500  www.alsglobal.com
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

EA010-P: Electrical Conductivity may bias low due to matrix interference.l
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Analytical Results

------------TRIPLICATE5TRIPLICATE4Client sample IDSub-Matrix: WATER

------------10-SEP-2008 09:0010-SEP-2008 09:00Client sampling date / time

------------ES0813178-002ES0813178-001UnitLORCAS NumberCompound

EA005: pH

6.776.91 ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

3300030900 ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

2360022700 ---- ---- ----mg/L1GIS-210-010^ Total Dissolved Solids @180°C

ED037P: Alkalinity by PC Titrator
<1<1 ---- ---- ----mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

<1<1 ---- ---- ----mg/L13812-32-6Carbonate Alkalinity as CaCO3

258320 ---- ---- ----mg/L171-52-3Bicarbonate Alkalinity as CaCO3

258320 ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

7.107.52 ---- ---- ----mg/L0.057440-21-3Silicon

ED041: Sulfate (Turbidimetric) as SO4 2-

44204460 ---- ---- ----mg/L114808-79-8Sulfate as SO4 - Turbidimetric

ED045G: Chloride Discrete analyser

1160010900 ---- ---- ----mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

7691110 ---- ---- ----mg/L17440-70-2Calcium

552721 ---- ---- ----mg/L17439-95-4Magnesium

76206640 ---- ---- ----mg/L17440-23-5Sodium

9867 ---- ---- ----mg/L17440-09-7Potassium

EG020F: Dissolved Metals by ICP-MS

<0.01<0.01 ---- ---- ----mg/L0.017429-90-5Aluminium

0.0040.006 ---- ---- ----mg/L0.0017440-36-0Antimony

0.0160.009 ---- ---- ----mg/L0.0017440-38-2Arsenic

<0.001<0.001 ---- ---- ----mg/L0.0017440-41-7Beryllium

0.0430.072 ---- ---- ----mg/L0.0017440-39-3Barium

<0.0001<0.0001 ---- ---- ----mg/L0.00017440-43-9Cadmium

<0.001<0.001 ---- ---- ----mg/L0.0017440-47-3Chromium

0.0040.008 ---- ---- ----mg/L0.0017440-48-4Cobalt

0.0060.005 ---- ---- ----mg/L0.0017440-50-8Copper

<0.001<0.001 ---- ---- ----mg/L0.0017439-92-1Lead

0.4840.306 ---- ---- ----mg/L0.0017439-93-2Lithium

0.8180.433 ---- ---- ----mg/L0.0017439-96-5Manganese

0.0060.118 ---- ---- ----mg/L0.0017439-98-7Molybdenum

0.0100.012 ---- ---- ----mg/L0.0017440-02-0Nickel

0.010<0.010 ---- ---- ----mg/L0.0107782-49-2Selenium
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Analytical Results

------------TRIPLICATE5TRIPLICATE4Client sample IDSub-Matrix: WATER

------------10-SEP-2008 09:0010-SEP-2008 09:00Client sampling date / time

------------ES0813178-002ES0813178-001UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

<0.001<0.001 ---- ---- ----mg/L0.0017440-22-4Silver

13.014.5 ---- ---- ----mg/L0.0017440-24-6Strontium

<0.0010.001 ---- ---- ----mg/L0.0017440-28-0Thallium

<0.001<0.001 ---- ---- ----mg/L0.0017440-29-1Thorium

<0.001<0.001 ---- ---- ----mg/L0.0017440-31-5Tin

<0.01<0.01 ---- ---- ----mg/L0.017440-32-6Titanium

0.0260.022 ---- ---- ----mg/L0.0017440-61-1Uranium

<0.01<0.01 ---- ---- ----mg/L0.017440-62-2Vanadium

0.0180.010 ---- ---- ----mg/L0.0057440-66-6Zinc

3.923.64 ---- ---- ----mg/L0.057440-42-8Boron

<0.0010.001 ---- ---- ----mg/L0.0017440-57-5Gold

EG020T: Total Metals by ICP-MS

5.6927.5 ---- ---- ----mg/L0.057439-89-6Iron

EG052F: Silica by ICPAES

15.216.1 ---- ---- ----mg/L0.17631-86-9^ Silica

EK040P: Fluoride by PC Titrator

1.01.5 ---- ---- ----mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser
<0.01<0.01 ---- ---- ----mg/L0.01----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser

0.010.03 ---- ---- ----mg/L0.0114797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser

0.010.03 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061: Total Kjeldahl Nitrogen (TKN)

1.234.7 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062: Total Nitrogen as N

1.334.7 ---- ---- ----mg/L0.1----^ Total Nitrogen as N

EN055: Ionic Balance

424407 ---- ---- ----meq/L0.01----^ Total Anions

418406 ---- ---- ----meq/L0.01----^ Total Cations

0.810.21 ---- ---- ----%0.01----^ Ionic Balance

EP005: Total Organic Carbon (TOC)

49 ---- ---- ----mg/L1----Total Organic Carbon
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SAMPLE RECEIPT NOTIFICATION (SRN)
Comprehensive Report

Work Order : ES0813178

:: LaboratoryClient Environmental Division SydneySINCLAIR KNIGHT MERZ

: :ContactContact MR DANIEL PIERCE Charlie Pierce

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

277-289 Woodpark Road Smithfield 

NSW Australia 2164

:: E-mailE-mail dpierce@skm.com.au charlie.pierce@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-2-8784 8555

:: FacsimileFacsimile +61 08 8424 3810 +61-2-8784 8500

::Project VE30064 Page 1 of 3

:Order number ----

::C-O-C number ---- Quote number ES2008SINKNI0045 (EN/003/08)

Site : ----

Sampler : :QC LevelAW NEPM 1999  Schedule B(3) and ALS 

QCS3 requirement

Dates
Date Samples Received : 10-SEP-2008 Issue Date : 10-SEP-2008 16:56

Scheduled Reporting Date: 17-SEP-2008:Client Requested Due Date 17-SEP-2008

Delivery Details
Mode of Delivery Temperature: :Carrier 4.1'C - Ice present

No. of coolers/boxes No. of samples received: :1 HARD 2

Sercurity Seal No. of samples analysed: :Intact. 2

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Requested Deliverables

l Sample containers do not comply to pretreatment / preservation standards (AS, APHA, USEPA). 

Please refer to the Sample Container(s)/Preservation Non-Compliance Log at the end of this 

report for details.
l Breaches in recommended extraction / analysis holding times may occur. Please contact ALS for 

further information ( Nanthini Coilparampil).
l Incorrect sampling container has been supplied for TOC analysis therefore sample will be 

subsampled into the correct 40mL vial from the unpreserved container provided.  Please contact 

a member of our client services team if information is required on the correct containers to use.
l Incorrect sampling container has been supplied for Total Fe nalysis therefore sample will be 

subsampled from the unpreserved container provided.  Please contact a member of our client 

services team if information is required on the correct containers to use.
l pH analysis should be conducted within 6 hours of sampling.

l Please direct any turn around / technical queries to the laboratory contact designated above.

l Please direct any queries related to sample condition / numbering / breakages to Nanthini Coilparampil

l Analytical work for this work order will be conducted at ALS Sydney.

l Sample Disposal - Aqueous (14 days), Solid (90 days) from date of completion of work order.

277-289 Woodpark Road Smithfield NSW Australia 2164

Tel. +61-2-8784 8555  Fax. +61-2-8784 8500  www.alsglobal.com

Environmental Division Sydney



10-SEP-2008 16:56:Issue Date

2 of 3:Page

Work Order :

:Client

ES0813178

SINCLAIR KNIGHT MERZ

Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

Method
Sample Container Received Preferred Sample Container for AnalysisClient sample ID

EG020A-T : Total Metals by ICP-MS - Suite A

TRIPLICATE4 - Clear Plastic Bottle - Natural - Clear Plastic Bottle - Nitric Acid; 

Unfiltered

TRIPLICATE5 - Clear Plastic Bottle - Natural - Clear Plastic Bottle - Nitric Acid; 

Unfiltered

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process neccessary for the execution of client requested 

tasks. Packages may contain additional analyses, such as 

the determination of moisture content and preparation 

tasks, that are included in the package.

When date(s) and/or time(s) are shown bracketed, these 

have been assumed by the laboratory for processing 
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Matrix: WATER

Client sample IDLaboratory sample 

ID
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Requested Deliverables

MR DANIEL PIERCE

- *AU Certificate of Analysis - NATA Email dpierce@skm.com.au

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) Email dpierce@skm.com.au

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA Email dpierce@skm.com.au

- A4 - AU Sample Receipt Notification - Environmental Email dpierce@skm.com.au

- A4 - AU Tax Invoice Email dpierce@skm.com.au

- Default - Chain of Custody Email dpierce@skm.com.au

- EDI Format - ENMRG Email dpierce@skm.com.au
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QUALITY CONTROL REPORT

Work Order : ES0813178 Page : 1 of 8

:: LaboratoryClient Environmental Division SydneySINCLAIR KNIGHT MERZ

: :ContactContact mr ALISTAIR WALSH Charlie Pierce

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

277-289 Woodpark Road Smithfield NSW Australia 2164

:: E-mailE-mail awalsh@skm.com.au charlie.pierce@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-2-8784 8555

:: FacsimileFacsimile +61 08 8424 3810 +61-2-8784 8500

:Project VE30064 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : ----

:C-O-C number ---- Date Samples Received : 10-SEP-2008

Sampler : AW Issue Date : 23-SEP-2008

:Order number ----

2:No. of samples received

Quote number : EN/003/08 2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Celine Conceicao Spectroscopist Inorganics

Hoa Nguyen Inorganic Chemist Inorganics

Sarah Millington Senior Inorganic Chemist Inorganics

Environmental Division Sydney

277-289 Woodpark Road Smithfield NSW Australia 2164

Tel. +61-2-8784 8555  Fax. +61-2-8784 8500  www.alsglobal.com



2 of 8:Page

Work Order :

:Client

ES0813178

SINCLAIR KNIGHT MERZ

VE30064:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = Chemistry Abstract Services number 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :
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Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR:- 

No Limit; Result between 10 and 20 times LOR:- 0% - 50%; Result > 20 times LOR:- 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA005: pH  (QC Lot: 753475)

EA005: pH Value ---- 0.01 pH Unit 7.77 7.78 0.1 0% - 20%AnonymousES0813152-014

EA005: pH Value ---- 0.01 pH Unit 7.43 7.42 0.1 0% - 20%AnonymousES0813152-023

EA010P: Conductivity by PC Titrator  (QC Lot: 755582)

EA010-P: Electrical Conductivity @ 25°C ---- 1 µS/cm 30900 30800 0.3 0% - 20%TRIPLICATE4ES0813178-001

EA010-P: Electrical Conductivity @ 25°C ---- 1 µS/cm 417 421 1.0 0% - 20%AnonymousES0813306-008

EA015: Total Dissolved Solids  (QC Lot: 756728)

EA015: Total Dissolved Solids @180°C GIS-210-010 1 mg/L 22700 21700 4.6 0% - 20%TRIPLICATE4ES0813178-001

EA015: Total Dissolved Solids @180°C GIS-210-010 1 mg/L 256 260 1.6 0% - 20%AnonymousES0813231-001

ED037P: Alkalinity by PC Titrator  (QC Lot: 755581)

ED037-P: Hydroxide Alkalinity as CaCO3 DMO-210-001 1 mg/L <1 <1 0.0 No LimitTRIPLICATE4ES0813178-001

ED037-P: Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 <1 0.0 No Limit

ED037-P: Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 320 319 0.0 0% - 20%

ED037-P: Total Alkalinity as CaCO3 ---- 1 mg/L 320 319 0.0 0% - 20%

ED037-P: Hydroxide Alkalinity as CaCO3 DMO-210-001 1 mg/L <1 <1 0.0 No LimitAnonymousES0813293-001

ED037-P: Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L 26 24 7.6 0% - 20%

ED037-P: Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 213 216 1.2 0% - 20%

ED037-P: Total Alkalinity as CaCO3 ---- 1 mg/L 239 240 0.6 0% - 20%

ED040F: Dissolved Major Anions  (QC Lot: 758301)

ED040F: Silicon 7440-21-3 0.05 mg/L 7.52 7.59 1.0 0% - 20%TRIPLICATE4ES0813178-001

ED040F: Silicon 7440-21-3 0.05 mg/L 6.21 6.31 1.6 0% - 20%AnonymousES0813249-010

ED041: Sulfate (Turbidimetric) as SO4 2-  (QC Lot: 758270)

ED041: Sulfate as SO4 - Turbidimetric 14808-79-8 2 mg/L 2800 2420 14.3 0% - 20%AnonymousES0813147-001

ED041: Sulfate as SO4 - Turbidimetric 14808-79-8 2 mg/L 102 99 3.0 0% - 20%AnonymousES0813201-001

ED045G: Chloride Discrete analyser  (QC Lot: 754005)

ED045G: Chloride 16887-00-6 1 mg/L 1820 1840 0.9 0% - 20%AnonymousES0813116-003

ED045G: Chloride 16887-00-6 1 mg/L 7 7 0.0 No LimitAnonymousES0813162-001

ED093F: Dissolved Major Cations  (QC Lot: 758302)

ED093F: Calcium 7440-70-2 1 mg/L 1110 1110 0.0 0% - 20%TRIPLICATE4ES0813178-001

ED093F: Magnesium 7439-95-4 1 mg/L 721 710 1.5 0% - 20%

ED093F: Sodium 7440-23-5 1 mg/L 6640 6730 1.4 0% - 20%

ED093F: Potassium 7440-09-7 1 mg/L 67 68 2.0 0% - 20%

ED093F: Calcium 7440-70-2 1 mg/L 2 2 0.0 No LimitAnonymousES0813249-010

ED093F: Magnesium 7439-95-4 1 mg/L 1 1 0.0 No Limit

ED093F: Sodium 7440-23-5 1 mg/L 690 688 0.3 0% - 20%
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

ED093F: Dissolved Major Cations  (QC Lot: 758302)  - continued

ED093F: Potassium 7440-09-7 1 mg/L 6 6 0.0 No LimitAnonymousES0813249-010

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 757095)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.0 No LimitTRIPLICATE4ES0813178-001

EG020A-F: Antimony 7440-36-0 0.001 mg/L 0.006 0.006 0.0 No Limit

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.009 0.007 23.0 No Limit

EG020A-F: Beryllium 7440-41-7 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020A-F: Barium 7440-39-3 0.001 mg/L 0.072 0.070 2.2 0% - 20%

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020A-F: Cobalt 7440-48-4 0.001 mg/L 0.008 0.008 0.0 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.005 0.006 0.0 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020A-F: Lithium 7439-93-2 0.001 mg/L 0.306 0.326 6.3 0% - 20%

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.433 0.447 3.0 0% - 20%

EG020A-F: Molybdenum 7439-98-7 0.001 mg/L 0.118 0.118 0.0 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.012 0.013 12.9 0% - 50%

EG020A-F: Thallium 7440-28-0 0.001 mg/L 0.001 <0.001 0.0 No Limit

EG020A-F: Tin 7440-31-5 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.010 0.011 15.5 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.0 No Limit

EG020A-F: Vanadium 7440-62-2 0.01 mg/L <0.01 <0.01 0.0 No Limit

EG020A-F: Selenium 7782-49-2 0.010 mg/L <0.010 <0.010 0.0 No Limit

EG020A-F: Boron 7440-42-8 0.05 mg/L 3.64 3.67 0.6 0% - 20%

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 757096)

EG020B-F: Silver 7440-22-4 0.001 mg/L <0.001 <0.001 0.0 No LimitTRIPLICATE4ES0813178-001

EG020B-F: Strontium 7440-24-6 0.001 mg/L 14.5 14.5 0.5 0% - 20%

EG020B-F: Thorium 7440-29-1 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020B-F: Uranium 7440-61-1 0.001 mg/L 0.022 0.022 0.0 0% - 20%

EG020B-F: Titanium 7440-32-6 0.01 mg/L <0.01 <0.01 0.0 No Limit

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 757097)

EG020E-F: Gold 7440-57-5 0.001 mg/L 0.001 <0.001 0.0 No LimitTRIPLICATE4ES0813178-001

EG020T: Total Metals by ICP-MS  (QC Lot: 755204)

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 <0.05 0.0 No LimitAnonymousES0813165-009

EG020A-T: Iron 7439-89-6 0.05 mg/L 12.6 12.0 4.6 0% - 20%AnonymousES0813213-001

EK040P: Fluoride by PC Titrator  (QC Lot: 755583)

EK040P: Fluoride 16984-48-8 0.1 mg/L 1.5 1.5 0.0 0% - 50%TRIPLICATE4ES0813178-001

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 753625)

EK057G: Nitrite as N ---- 0.01 mg/L <0.01 <0.01 0.0 No LimitAnonymousES0813211-001

EK057G: Nitrite as N ---- 0.01 mg/L 0.08 0.11 25.6 0% - 50%AnonymousES0813140-001

EK059G:  NOX as N by Discrete Analyser  (QC Lot: 754010)
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EK059G:  NOX as N by Discrete Analyser  (QC Lot: 754010)  - continued

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 1.89 1.88 0.6 0% - 20%AnonymousES0813140-001

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.12 0.13 0.0 0% - 50%AnonymousES0813211-006

EK061: Total Kjeldahl Nitrogen (TKN)  (QC Lot: 758527)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 99.1 98.2 0.9 0% - 20%AnonymousES0813193-001

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 0.5 0.5 0.0 No LimitAnonymousES0813219-004

EP005: Total Organic Carbon (TOC)  (QC Lot: 758607)

EP005: Total Organic Carbon ---- 1 mg/L 4 4 0.0 No LimitAnonymousES0813173-001

EP005: Total Organic Carbon ---- 1 mg/L 4 4 0.0 No LimitTRIPLICATE5ES0813178-002
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Sample (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EA010P: Conductivity by PC Titrator  (QCLot: 755582)

EA010-P: Electrical Conductivity @ 25°C ---- 1 µS/cm <1 99.52000 µS/cm 11286.3

EA015: Total Dissolved Solids  (QCLot: 756728)

EA015: Total Dissolved Solids @180°C GIS-210-010 1 mg/L <1 105293 mg/L 12277.9

ED037P: Alkalinity by PC Titrator  (QCLot: 755581)

ED037-P: Total Alkalinity as CaCO3 ---- 1 mg/L ---- 92.7200 mg/L 10880.2

ED040F: Dissolved Major Anions  (QCLot: 758301)

ED040F: Silicon 7440-21-3 0.05 mg/L <0.05 95.85 mg/L 12185

ED041: Sulfate (Turbidimetric) as SO4 2-  (QCLot: 758270)

ED041: Sulfate as SO4 - Turbidimetric 14808-79-8 1 mg/L <1 10520 mg/L 12676.1

ED045G: Chloride Discrete analyser  (QCLot: 754005)

ED045G: Chloride 16887-00-6 1 mg/L <1 99.250 mg/L 12483.7

ED093F: Dissolved Major Cations  (QCLot: 758302)

ED093F: Calcium 7440-70-2 1 mg/L <1 97.150 mg/L 12182.9

ED093F: Magnesium 7439-95-4 1 mg/L <1 94.950 mg/L 11482.7

ED093F: Sodium 7440-23-5 1 mg/L <1 97.350 mg/L 11377.4

ED093F: Potassium 7440-09-7 1 mg/L <1 10250 mg/L 11884.3

EG020F: Dissolved Metals by ICP-MS  (QCLot: 757095)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 1010.5 mg/L 11688.1

EG020A-F: Antimony 7440-36-0 0.001 mg/L <0.001 -------- --------

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 96.90.1 mg/L 11779.2

EG020A-F: Beryllium 7440-41-7 0.001 mg/L <0.001 90.60.1 mg/L 11779.2

EG020A-F: Barium 7440-39-3 0.001 mg/L <0.001 91.70.1 mg/L 11382

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 96.40.1 mg/L 11085.1

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 98.10.1 mg/L 11787

EG020A-F: Cobalt 7440-48-4 0.001 mg/L <0.001 97.10.1 mg/L 11786.6

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 92.00.1 mg/L 11580.6

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 99.40.1 mg/L 11484.1

EG020A-F: Lithium 7439-93-2 0.001 mg/L <0.001 88.30.1 mg/L 11878.1

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 1010.1 mg/L 11684

EG020A-F: Molybdenum 7439-98-7 0.001 mg/L <0.001 95.00.1 mg/L 11979.7

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 95.70.1 mg/L 11583

EG020A-F: Selenium 7782-49-2 0.01 mg/L ---- 1000.1 mg/L 12473.5

0.010 mg/L <0.010 -------- --------
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 757095)  - continued

EG020A-F: Thallium 7440-28-0 0.001 mg/L <0.001 1110.1 mg/L 11882.5

EG020A-F: Tin 7440-31-5 0.001 mg/L <0.001 99.10.1 mg/L 13077.7

EG020A-F: Vanadium 7440-62-2 0.01 mg/L <0.01 97.00.1 mg/L 11286.2

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 90.70.1 mg/L 11581.1

EG020A-F: Boron 7440-42-8 0.05 mg/L <0.05 95.60.1 mg/L 11974.7

EG020F: Dissolved Metals by ICP-MS  (QCLot: 757096)

EG020B-F: Silver 7440-22-4 0.001 mg/L <0.001 -------- --------

EG020B-F: Strontium 7440-24-6 0.001 mg/L <0.001 98.10.1 mg/L 11085.3

EG020B-F: Thorium 7440-29-1 0.001 mg/L <0.001 -------- --------

EG020B-F: Titanium 7440-32-6 0.01 mg/L <0.01 97.20.1 mg/L 10987.8

EG020B-F: Uranium 7440-61-1 0.001 mg/L <0.001 -------- --------

EG020F: Dissolved Metals by ICP-MS  (QCLot: 757097)

EG020E-F: Gold 7440-57-5 0.001 mg/L <0.001 -------- --------

EG020T: Total Metals by ICP-MS  (QCLot: 755204)

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 1080.5 mg/L 11375.3

EK040P: Fluoride by PC Titrator  (QCLot: 755583)

EK040P: Fluoride 16984-48-8 0.1 mg/L <0.1 97.25.0 mg/L 11564.8

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 753625)

EK057G: Nitrite as N ---- 0.01 mg/L <0.01 94.20.96 mg/L 12965.1

EK059G:  NOX as N by Discrete Analyser  (QCLot: 754010)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1110.96 mg/L 12276.9

EK061: Total Kjeldahl Nitrogen (TKN)  (QCLot: 758527)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 85.010 mg/L 14062.4

EP005: Total Organic Carbon (TOC)  (QCLot: 758607)

EP005: Total Organic Carbon ---- 1 mg/L <1 93.210 mg/L 12586.9
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Matrix Spike (MS) Report

The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on analyte 

recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

Spike Recovery (%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

ED045G: Chloride Discrete analyser  (QCLot: 754005)

AnonymousES0813116-003 16887-00-6ED045G: Chloride # Not Determined250 mg/L 13070

EG020F: Dissolved Metals by ICP-MS  (QCLot: 757095)

TRIPLICATE4ES0813178-001 7440-38-2EG020A-F: Arsenic 94.30.2 mg/L 13070

7440-41-7EG020A-F: Beryllium 74.30.2 mg/L 13070

7440-39-3EG020A-F: Barium 1060.2 mg/L 13070

7440-43-9EG020A-F: Cadmium 87.50.05 mg/L 13070

7440-47-3EG020A-F: Chromium 96.20.2 mg/L 13070

7440-48-4EG020A-F: Cobalt 94.10.2 mg/L 13070

7440-50-8EG020A-F: Copper 81.00.2 mg/L 13070

7439-92-1EG020A-F: Lead 98.60.2 mg/L 13070

7439-96-5EG020A-F: Manganese 85.80.2 mg/L 13070

7440-02-0EG020A-F: Nickel 87.10.2 mg/L 13070

7440-62-2EG020A-F: Vanadium 98.90.2 mg/L 13070

7440-66-6EG020A-F: Zinc 70.00.2 mg/L 13070

EK040P: Fluoride by PC Titrator  (QCLot: 755583)

AnonymousES0813293-002 16984-48-8EK040P: Fluoride 99.05.0 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 753625)

AnonymousES0813211-001 ----EK057G: Nitrite as N 89.00.60 mg/L 13070

EK059G:  NOX as N by Discrete Analyser  (QCLot: 754010)

AnonymousES0813140-001 ----EK059G: Nitrite + Nitrate as N 75.76 mg/L 13070

EK061: Total Kjeldahl Nitrogen (TKN)  (QCLot: 758527)

AnonymousES0813193-001 ----EK061G: Total Kjeldahl Nitrogen as N # Not Determined5 mg/L 13070

EP005: Total Organic Carbon (TOC)  (QCLot: 758607)

AnonymousES0813173-002 ----EP005: Total Organic Carbon 100100 mg/L 13070
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Analysis Holding Time Compliance

The following report summarises extraction / preparation and analysis times and compares with recommended holding times. Dates reported represent first date of extraction or analysis and precludes subsequent 

dilutions and reruns. Information is also provided re the sample container (preservative) from which the analysis aliquot was taken. Elapsed period to analysis represents number of days from sampling where no 

extraction / digestion is involved or period from extraction / digestion where this is present. For composite samples, sampling date is assumed to be that of the oldest sample contributing to the composite.  Sample date 

for laboratory produced leachates is assumed as the completion date of the leaching process. Outliers for holding time are based on USEPA SW 846, APHA, AS and NEPM (1999). A listing of breaches is provided in 

the Summary of Outliers.

Holding times for leachate methods (excluding elutriates) vary according to the analytes being determined on the resulting solution. For non -volatile analytes, the holding time compliance assessment compares the 

leach date with the shortest analyte holding time for the equivalent soil method. These soil holding times are: Organics (14 days); Mercury (28 days) & other metals (180 days). A recorded breach therefore does not 

guarantee a breach for all non-volatile parameters.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA005: pH

Clear Plastic Bottle - Natural

10-SEP-2008----TRIPLICATE4, TRIPLICATE5 10-SEP-2008----10-SEP-2008 ---- ü
EA010P: Conductivity by PC Titrator

Clear Plastic Bottle - Natural

08-OCT-2008---TRIPLICATE4, TRIPLICATE5 12-SEP-2008---10-SEP-2008 ---- ü
EA015: Total Dissolved Solids

Clear Plastic Bottle - Natural

17-SEP-2008----TRIPLICATE4, TRIPLICATE5 14-SEP-2008----10-SEP-2008 ---- ü
ED037P: Alkalinity by PC Titrator

Clear Plastic Bottle - Natural

24-SEP-2008---TRIPLICATE4, TRIPLICATE5 12-SEP-2008---10-SEP-2008 ---- ü
ED040F: Dissolved Major Anions

Clear Plastic Bottle - Natural

08-OCT-2008---TRIPLICATE4, TRIPLICATE5 16-SEP-2008---10-SEP-2008 ---- ü
ED041: Sulfate (Turbidimetric) as SO4 2-

Clear Plastic Bottle - Natural

08-OCT-2008----TRIPLICATE4, TRIPLICATE5 17-SEP-2008----10-SEP-2008 ---- ü
ED045G: Chloride Discrete analyser

Clear Plastic Bottle - Natural

08-OCT-2008----TRIPLICATE4, TRIPLICATE5 11-SEP-2008----10-SEP-2008 ---- ü
ED093F: Dissolved Major Cations

Clear Plastic Bottle - Natural

08-OCT-2008---TRIPLICATE4, TRIPLICATE5 16-SEP-2008---10-SEP-2008 ---- ü
EG020F: Dissolved Metals by ICP-MS

Clear Plastic Bottle - Nitric Acid; Filtered

09-MAR-2009---TRIPLICATE4, TRIPLICATE5 15-SEP-2008---10-SEP-2008 ---- ü
EG020T: Total Metals by ICP-MS

Clear Plastic Bottle - Natural

09-MAR-200909-MAR-2009TRIPLICATE4, TRIPLICATE5 12-SEP-200812-SEP-200810-SEP-2008 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK040P: Fluoride by PC Titrator

Clear Plastic Bottle - Natural

08-OCT-2008---TRIPLICATE4, TRIPLICATE5 12-SEP-2008---10-SEP-2008 ---- ü
EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural

12-SEP-2008----TRIPLICATE4, TRIPLICATE5 10-SEP-2008----10-SEP-2008 ---- ü
EK059G:  NOX as N by Discrete Analyser

Clear Plastic Bottle - Sulphuric Acid

08-OCT-2008----TRIPLICATE4, TRIPLICATE5 11-SEP-2008----10-SEP-2008 ---- ü
EK061: Total Kjeldahl Nitrogen (TKN)

Clear Plastic Bottle - Sulphuric Acid

08-OCT-200808-OCT-2008TRIPLICATE4, TRIPLICATE5 16-SEP-200816-SEP-200810-SEP-2008 ü ü
EP005: Total Organic Carbon (TOC)

Amber TOC Vial - Sulphuric Acid

08-OCT-2008----TRIPLICATE4, TRIPLICATE5 16-SEP-2008----10-SEP-2008 ---- ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(where) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üAlkalinity by PC Titrator ED037-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üChloride by Discrete Analyser ED045G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üConductivity by PC Titrator EA010-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  33.3   10.01 3 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  50.0   10.01 2 üDissolved Metals by ICP-MS - Suite B EG020B-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  50.0   10.01 2 üDissolved Metals by ICP-MS - Suite E EG020E-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  20.0   10.01 5 üFluoride by PC Titrator EK040P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  25.0   10.02 8 üMajor Anions - Filtered ED040F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  11.8   10.02 17 üMajor Cations - Filtered ED093F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  15.4   10.02 13 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üNitrite as N by Discrete Analyser EK057G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  13.3   10.02 15 üpH EA005

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üSulfate (Turbidimetric) as SO4 2- ED041

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üTotal Dissolved Solids EA015

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.5   10.02 19 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.5   10.02 19 üTotal Organic Carbon EP005

Laboratory Control Samples (LCS)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üAlkalinity by PC Titrator ED037-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üChloride by Discrete Analyser ED045G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üConductivity by PC Titrator EA010-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  33.3    5.01 3 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  50.0    5.01 2 üDissolved Metals by ICP-MS - Suite B EG020B-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  20.0    5.01 5 üFluoride by PC Titrator EK040P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  12.5    5.01 8 üMajor Anions - Filtered ED040F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.9    5.01 17 üMajor Cations - Filtered ED093F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   7.7    5.01 13 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üNitrite as N by Discrete Analyser EK057G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üSulfate (Turbidimetric) as SO4 2- ED041

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üTotal Dissolved Solids EA015

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.3    5.01 19 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.3    5.01 19 üTotal Organic Carbon EP005

Method Blanks (MB)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üChloride by Discrete Analyser ED045G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üConductivity by PC Titrator EA010-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  33.3    5.01 3 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  50.0    5.01 2 üDissolved Metals by ICP-MS - Suite B EG020B-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  50.0    5.01 2 üDissolved Metals by ICP-MS - Suite E EG020E-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  20.0    5.01 5 üFluoride by PC Titrator EK040P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  12.5    5.01 8 üMajor Anions - Filtered ED040F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.9    5.01 17 üMajor Cations - Filtered ED093F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   7.7    5.01 13 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üNitrite as N by Discrete Analyser EK057G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üSulfate (Turbidimetric) as SO4 2- ED041

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üTotal Dissolved Solids EA015

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.3    5.01 19 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.3    5.01 19 üTotal Organic Carbon EP005

Matrix Spikes (MS)

ALS QCS3 requirement   5.0    5.01 20 üChloride by Discrete Analyser ED045G

ALS QCS3 requirement  33.3    5.01 3 üDissolved Metals by ICP-MS - Suite A EG020A-F

ALS QCS3 requirement  20.0    5.01 5 üFluoride by PC Titrator EK040P

ALS QCS3 requirement   7.7    5.01 13 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

ALS QCS3 requirement   5.0    5.01 20 üNitrite as N by Discrete Analyser EK057G

ALS QCS3 requirement   5.0    5.01 20 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

ALS QCS3 requirement   5.3    5.01 19 üTotal Metals by ICP-MS - Suite A EG020A-T

ALS QCS3 requirement   5.3    5.01 19 üTotal Organic Carbon EP005
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

APHA 21st ed. 4500 H+  B.  pH of water samples is determined by ISE either manually or by automated pH 

meter. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

pH EA005 WATER

APHA 21st ed., 2510 This procedure determines conductivity by automated ISE. This method is compliant with 

NEPM (1999) Schedule B(3) (Appdx. 2)

Conductivity by PC Titrator EA010-P WATER

APHA 21st ed., 2540C  A gravimetric procedure that determines the amount of `filterable` residue in an aqueous 

sample.  A well-mixed sample is filtered through a glass fibre filter (1.2um).  The filtrate is evaporated to dryness 

and dried to constant weight at 180+5C. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Total Dissolved Solids EA015 WATER

APHA 21st ed., 2320 B This procedure determines alkalinity by both manual measurement and automated 

measurement (e.g. PC Titrate) using pH 4.5 for indicating the total alkalinity end-point. This method is compliant 

with NEPM (1999) Schedule B(3) (Appdx. 2)

Alkalinity by PC Titrator ED037-P WATER

APHA 21st ed., 3120 Sulfur and/or Silcon content is determined by ICP/AES and reported as Sulfate and/or Silica 

after conversion by gravimetric factor.

Major Anions - Filtered ED040F WATER

APHA 21st ed., 4500-SO4  Sulfate ions are precipitated in an acetic acid medium with barium chloride to form 

barium sulfate crystals. Light absorbance of the BaSO4 suspension is measured by a photometer and the 

SO4-2 concentration is determined by comparison of the reading with a standard curve. This method is 

compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Sulfate (Turbidimetric) as SO4 2- ED041 WATER

The thiocyanate ion is liberated from mercuric thiocyanate through sequestration of mercury by the chloride ion to 

form non-ionised mercuric chloride.in the presence of ferric ions the librated thiocynate forms highly-coloured 

ferric thiocynate which is measured at 480 nm APHA 21st edition seal method 2 017-1-L april 2003

Chloride by Discrete Analyser ED045G WATER

APHA 21st ed., 3120; USEPA SW 846 - 6010 The ICPAES technique ionises filtered sample atoms emitting a 

characteristic spectrum. This spectrum is then compared against matrix matched standards for quantification.  

This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Major Cations - Filtered ED093F WATER

(APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): The ICPMS technique utilizes a highly 

efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

(APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): The ICPMS technique utilizes a highly 

efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

(APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): The ICPMS technique utilizes a highly 

efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite B EG020B-F WATER
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Analytical Methods Method DescriptionsMatrixMethod

(APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): The ICPMS technique utilizes a highly 

efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite E EG020E-F WATER

APHA 21st ed., 4500-SiO2.  Silica (Total) determined by calculation from Silicon by ICPAES.Silica (Total Dissolved) by ICPAES EG052 WATER

APHA 21st ed., 4500 F--C CDTA is added to the sample to provide a uniform ionic strength background, adjust 

pH, and break up complexes.  Fluoride concentration is determined by either manual or automatic ISE 

measurement. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Fluoride by PC Titrator EK040P WATER

APHA 21st ed., 4500 NO3- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. This method is 

compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Nitrite as N by Discrete Analyser EK057G WATER

APHA 21st ed., 4500 NO3--F. Nitrate is reduced to nitrite by way of a cadmium reduction column followed by 

quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (1999) Schedule B(3) 

(Appdx. 2)

Nitrate as N by Discrete Analyser EK058G WATER

APHA 21st ed., 4500 NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by Cadmium Reduction 

and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 

2)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

APHA 21st ed., 4500-Norg-D25mL water samples are digested using a traditional Kjeldahl digestion followed by 

determination by Discrete Analyser. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

APHA 21st ed., 4500 N org / NO3. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

APHA 21st Ed. 1030F. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)Ionic Balance by PCT DA Turbidimetric 

and ICPAES

EN055 - TS WATER

APHA 21st ed., 5310 B,  The automated TOC analyzer determines Total and Inorganic Carbon by IR cell.  TOC is 

calculated as the difference. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Total Organic Carbon EP005 WATER

Preparation Methods Method DescriptionsMatrixMethod

APHA 21st ed., 4500 Norg - D; APHA 21st ed., 4500 P - H. This method is compliant with NEPM (1999) Schedule 

B(3) (Appdx. 2)

TKN/TP Digestion EK061/EK067 WATER

USEPA SW846-3005 Method 3005 is a Nitric/Hydrochloric acid digestion procedure used to prepare surface and 

ground water samples for analysis by ICPAES or ICPMS.  This method is compliant with NEPM (1999) Schedule 

B(3) (Appdx. 2)

Digestion for Total Recoverable Metals EN25 WATER
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Summary of Outliers

Outliers : Quality Control Samples

The following report highlights outliers flagged in the Quality Control (QC) Report. Surrogate recovery limits are static and based on USEPA SW846 or ALS-QWI/EN/38 (in the absence of specific USEPA limits). This 

report displays QC Outliers (breaches) only.

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: WATER

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Matrix Spike (MS) Recoveries 

ES0813116-003 16887-00-6ChlorideAnonymous MS recovery not determined, 

background level greater than or 

equal to  4x spike level.

----Not 

Determined

ED045G: Chloride Discrete analyser

Total Kjeldahl Nitrogen as NES0813193-001 ----Anonymous MS recovery not determined, 

background level greater than or 

equal to  4x spike level.

----Not 

Determined

EK061: Total Kjeldahl Nitrogen (TKN)

l For all matrices, no Method Blank value outliers occur.

l For all matrices, no Duplicate outliers occur.

l For all matrices, no Laboratory Control outliers occur.

Regular Sample Surrogates

l For all regular sample matrices, no surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

This report displays Holding Time breaches only. Only the respective Extraction / Preparation and/or Analysis component is/are displayed.

l No Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

The following report highlights breaches in the Frequency of Quality Control Samples.

l No Quality Control Sample Frequency Outliers exist.
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CERTIFICATE OF ANALYSIS

Work Order : ES0813421 Page : 1 of 4

:: LaboratoryClient Environmental Division SydneySINCLAIR KNIGHT MERZ

: :ContactContact mr ALISTAIR WALSH Charlie Pierce

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

277-289 Woodpark Road Smithfield NSW Australia 2164

:: E-mailE-mail awalsh@skm.com.au charlie.pierce@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-2-8784 8555

:: FacsimileFacsimile +61 08 8424 3810 +61-2-8784 8500

:Project VE30064 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 12-SEP-2008

Sampler : ---- Issue Date : 23-SEP-2008

Site : ----

1:No. of samples received

Quote number : EN/003/08 1:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

EG020A-F & T: LOR's have been raised due to saline sample.l
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Analytical Results

----------------TRIPLICATE 6Client sample IDSub-Matrix: WATER

----------------10-SEP-2008 15:00Client sampling date / time

----------------ES0813421-001UnitLORCAS NumberCompound

EA005: pH
----6.19 ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

----54000 ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

----41000 ---- ---- ----mg/L1GIS-210-010^ Total Dissolved Solids @180°C

ED037P: Alkalinity by PC Titrator
----<1 ---- ---- ----mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

----<1 ---- ---- ----mg/L13812-32-6Carbonate Alkalinity as CaCO3

----185 ---- ---- ----mg/L171-52-3Bicarbonate Alkalinity as CaCO3

----185 ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED041: Sulfate (Turbidimetric) as SO4 2-
----3790 ---- ---- ----mg/L114808-79-8Sulfate as SO4 - Turbidimetric

ED045G: Chloride Discrete analyser
----22800 ---- ---- ----mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

----1150 ---- ---- ----mg/L17440-70-2Calcium

----851 ---- ---- ----mg/L17439-95-4Magnesium

----14000 ---- ---- ----mg/L17440-23-5Sodium

----201 ---- ---- ----mg/L17440-09-7Potassium

EG020F: Dissolved Metals by ICP-MS

----<0.10 ---- ---- ----mg/L0.017429-90-5Aluminium

----<0.010 ---- ---- ----mg/L0.0017440-36-0Antimony

----0.053 ---- ---- ----mg/L0.0017440-38-2Arsenic

----<0.010 ---- ---- ----mg/L0.0017440-41-7Beryllium

----0.086 ---- ---- ----mg/L0.0017440-39-3Barium

----<0.0010 ---- ---- ----mg/L0.00017440-43-9Cadmium

----<0.010 ---- ---- ----mg/L0.0017440-47-3Chromium

----<0.010 ---- ---- ----mg/L0.0017440-48-4Cobalt

----<0.010 ---- ---- ----mg/L0.0017440-50-8Copper

----<0.010 ---- ---- ----mg/L0.0017439-92-1Lead

----3.40 ---- ---- ----mg/L0.0017439-93-2Lithium

----0.504 ---- ---- ----mg/L0.0017439-96-5Manganese

----<0.010 ---- ---- ----mg/L0.0017439-98-7Molybdenum

----<0.010 ---- ---- ----mg/L0.0017440-02-0Nickel

----<0.050 ---- ---- ----mg/L0.0107782-49-2Selenium

----<0.010 ---- ---- ----mg/L0.0017440-28-0Thallium

----<0.010 ---- ---- ----mg/L0.0017440-31-5Tin
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Analytical Results

----------------TRIPLICATE 6Client sample IDSub-Matrix: WATER

----------------10-SEP-2008 15:00Client sampling date / time

----------------ES0813421-001UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

----<0.10 ---- ---- ----mg/L0.017440-62-2Vanadium

----<0.050 ---- ---- ----mg/L0.0057440-66-6Zinc

----7.42 ---- ---- ----mg/L0.057440-42-8Boron

EG020T: Total Metals by ICP-MS

----7.35 ---- ---- ----mg/L0.057439-89-6Iron

EG052G: Silica by Discete Analyser

----19.7 ---- ---- ----mg/L0.107631-86-9Silica

EK040P: Fluoride by PC Titrator
----0.6 ---- ---- ----mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser
----<0.01 ---- ---- ----mg/L0.01----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser
----<0.01 ---- ---- ----mg/L0.0114797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser

----<0.01 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EK061: Total Kjeldahl Nitrogen (TKN)

----5.8 ---- ---- ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062: Total Nitrogen as N

----5.8 ---- ---- ----mg/L0.1----^ Total Nitrogen as N

EN055: Ionic Balance
----725 ---- ---- ----meq/L0.01----^ Total Anions

----744 ---- ---- ----meq/L0.01----^ Total Cations

----1.25 ---- ---- ----%0.01----^ Ionic Balance

EP005: Total Organic Carbon (TOC)
----15 ---- ---- ----mg/L1----Total Organic Carbon
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SAMPLE RECEIPT NOTIFICATION (SRN)
Comprehensive Report

Work Order : ES0813421

:: LaboratoryClient Environmental Division SydneySINCLAIR KNIGHT MERZ

: :ContactContact mr ALISTAIR WALSH Charlie Pierce

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

277-289 Woodpark Road Smithfield 

NSW Australia 2164

:: E-mailE-mail awalsh@skm.com.au charlie.pierce@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-2-8784 8555

:: FacsimileFacsimile +61 08 8424 3810 +61-2-8784 8500

::Project VE30064 Page 1 of 3

:Order number ----

::C-O-C number ---- Quote number ES2008SINKNI0045 (EN/003/08)

Site : ----

Sampler : :QC Level---- NEPM 1999  Schedule B(3) and ALS 

QCS3 requirement

Dates
Date Samples Received : 12-SEP-2008 Issue Date : 15-SEP-2008 08:30

Scheduled Reporting Date: 22-SEP-2008:Client Requested Due Date 22-SEP-2008

Delivery Details
Mode of Delivery Temperature: :Carrier 19.1' C - Ice bricks present

No. of coolers/boxes No. of samples received: :1 FOAM 1

Sercurity Seal No. of samples analysed: :Intact. 1

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Requested Deliverables

l Sample containers do not comply to pretreatment / preservation standards (AS, APHA, USEPA). 

Please refer to the Sample Container(s)/Preservation Non-Compliance Log at the end of this 

report for details.
l Breaches in recommended extraction / analysis holding times may occur. Please contact ALS for 

further information ( Nanthini Coilparampil).
l Due to inappropriate preseved container supplied for total Iron, the analysis to be conducted from 

the natural bottle.
l pH analysis should be conducted within 6 hours of sampling.

l Please direct any turn around / technical queries to the laboratory contact designated above.

l Please direct any queries related to sample condition / numbering / breakages to Nanthini Coilparampil

l Analytical work for this work order will be conducted at ALS Sydney.

l Sample Disposal - Aqueous (14 days), Solid (90 days) from date of completion of work order.

277-289 Woodpark Road Smithfield NSW Australia 2164

Tel. +61-2-8784 8555  Fax. +61-2-8784 8500  www.alsglobal.com

Environmental Division Sydney
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Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

Method
Sample Container Received Preferred Sample Container for AnalysisClient sample ID

EG020A-T : Total Metals by ICP-MS - Suite A

TRIPLICATE 6 - Clear Plastic Bottle - Natural - Clear Plastic Bottle - Nitric Acid; 

Unfiltered

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process neccessary for the execution of client requested 

tasks. Packages may contain additional analyses, such as 

the determination of moisture content and preparation 

tasks, that are included in the package.

When date(s) and/or time(s) are shown bracketed, these 

have been assumed by the laboratory for processing 
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Requested Deliverables

mr ALISTAIR WALSH

- *AU Certificate of Analysis - NATA Email awalsh@skm.com.au

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) Email awalsh@skm.com.au

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA Email awalsh@skm.com.au

- A4 - AU Sample Receipt Notification - Environmental Email awalsh@skm.com.au

- Default - Chain of Custody Email awalsh@skm.com.au

- EDI Format - ENMRG Email awalsh@skm.com.au

MR DANIEL PIERCE

- *AU Certificate of Analysis - NATA Email dpierce@skm.com.au

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) Email dpierce@skm.com.au

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA Email dpierce@skm.com.au

- A4 - AU Sample Receipt Notification - Environmental Email dpierce@skm.com.au

- A4 - AU Tax Invoice Email dpierce@skm.com.au

- Default - Chain of Custody Email dpierce@skm.com.au

- EDI Format - ENMRG Email dpierce@skm.com.au
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QUALITY CONTROL REPORT

Work Order : ES0813421 Page : 1 of 7

:: LaboratoryClient Environmental Division SydneySINCLAIR KNIGHT MERZ

: :ContactContact mr ALISTAIR WALSH Charlie Pierce

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

277-289 Woodpark Road Smithfield NSW Australia 2164

:: E-mailE-mail awalsh@skm.com.au charlie.pierce@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-2-8784 8555

:: FacsimileFacsimile +61 08 8424 3810 +61-2-8784 8500

:Project VE30064 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : ----

:C-O-C number ---- Date Samples Received : 12-SEP-2008

Sampler : ---- Issue Date : 23-SEP-2008

:Order number ----

1:No. of samples received

Quote number : EN/003/08 1:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Celine Conceicao Spectroscopist Inorganics

Sarah Millington Senior Inorganic Chemist Inorganics

Victor Kedicioglu Business Manager - NSW Inorganics

Environmental Division Sydney

277-289 Woodpark Road Smithfield NSW Australia 2164

Tel. +61-2-8784 8555  Fax. +61-2-8784 8500  www.alsglobal.com
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = Chemistry Abstract Services number 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :
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Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR:- 

No Limit; Result between 10 and 20 times LOR:- 0% - 50%; Result > 20 times LOR:- 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA005: pH  (QC Lot: 757637)

EA005: pH Value ---- 0.01 pH Unit 6.66 6.69 0.4 0% - 20%AnonymousES0813248-001

EA005: pH Value ---- 0.01 pH Unit 7.45 7.49 0.5 0% - 20%AnonymousES0813435-006

EA010P: Conductivity by PC Titrator  (QC Lot: 758653)

EA010-P: Electrical Conductivity @ 25°C ---- 1 µS/cm 232 233 0.4 0% - 20%AnonymousES0813408-001

EA010-P: Electrical Conductivity @ 25°C ---- 1 µS/cm 432 435 0.7 0% - 20%AnonymousES0813408-010

EA015: Total Dissolved Solids  (QC Lot: 758479)

EA015: Total Dissolved Solids @180°C GIS-210-010 1 mg/L 6440 6820 5.7 0% - 20%AnonymousES0813262-023

ED037P: Alkalinity by PC Titrator  (QC Lot: 758655)

ED037-P: Hydroxide Alkalinity as CaCO3 DMO-210-001 1 mg/L <1 <1 0.0 No LimitAnonymousES0813408-001

ED037-P: Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 <1 0.0 No Limit

ED037-P: Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 111 110 0.0 0% - 20%

ED037-P: Total Alkalinity as CaCO3 ---- 1 mg/L 111 110 0.0 0% - 20%

ED037-P: Hydroxide Alkalinity as CaCO3 DMO-210-001 1 mg/L <1 <1 0.0 No LimitAnonymousES0813408-010

ED037-P: Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 <1 0.0 No Limit

ED037-P: Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 174 171 1.7 0% - 20%

ED037-P: Total Alkalinity as CaCO3 ---- 1 mg/L 174 171 1.7 0% - 20%

ED041: Sulfate (Turbidimetric) as SO4 2-  (QC Lot: 760763)

ED041: Sulfate as SO4 - Turbidimetric 14808-79-8 1 mg/L 85 87 2.3 0% - 20%AnonymousES0813408-007

ED041: Sulfate as SO4 - Turbidimetric 14808-79-8 1 mg/L 12 12 0.0 0% - 50%AnonymousES0813446-003

ED045G: Chloride Discrete analyser  (QC Lot: 757295)

ED045G: Chloride 16887-00-6 1 mg/L 69 68 0.0 0% - 20%AnonymousES0813319-001

ED045G: Chloride 16887-00-6 1 mg/L 5 5 0.0 No LimitAnonymousES0813408-002

ED093F: Dissolved Major Cations  (QC Lot: 759608)

ED093F: Calcium 7440-70-2 1 mg/L 182 181 0.0 0% - 20%AnonymousES0813408-003

ED093F: Magnesium 7439-95-4 1 mg/L 101 102 0.0 0% - 20%

ED093F: Sodium 7440-23-5 1 mg/L 81 80 0.0 0% - 20%

ED093F: Potassium 7440-09-7 1 mg/L 7 7 0.0 No Limit

ED093F: Calcium 7440-70-2 1 mg/L 2 2 0.0 No LimitAnonymousES0813419-001

ED093F: Magnesium 7439-95-4 1 mg/L 2 2 0.0 No Limit

ED093F: Sodium 7440-23-5 1 mg/L 6 6 0.0 No Limit

ED093F: Potassium 7440-09-7 1 mg/L 4 4 0.0 No Limit

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 757095)

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 <0.0001 0.0 No LimitAnonymousES0813178-001

EG020A-F: Antimony 7440-36-0 0.001 mg/L 0.006 0.006 0.0 No Limit
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG020F: Dissolved Metals by ICP-MS  (QC Lot: 757095)  - continued

EG020A-F: Arsenic 7440-38-2 0.001 mg/L 0.009 0.007 23.0 No LimitAnonymousES0813178-001

EG020A-F: Beryllium 7440-41-7 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020A-F: Barium 7440-39-3 0.001 mg/L 0.072 0.070 2.2 0% - 20%

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020A-F: Cobalt 7440-48-4 0.001 mg/L 0.008 0.008 0.0 No Limit

EG020A-F: Copper 7440-50-8 0.001 mg/L 0.005 0.006 0.0 No Limit

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020A-F: Lithium 7439-93-2 0.001 mg/L 0.306 0.326 6.3 0% - 20%

EG020A-F: Manganese 7439-96-5 0.001 mg/L 0.433 0.447 3.0 0% - 20%

EG020A-F: Molybdenum 7439-98-7 0.001 mg/L 0.118 0.118 0.0 0% - 20%

EG020A-F: Nickel 7440-02-0 0.001 mg/L 0.012 0.013 12.9 0% - 50%

EG020A-F: Thallium 7440-28-0 0.001 mg/L 0.001 <0.001 0.0 No Limit

EG020A-F: Tin 7440-31-5 0.001 mg/L <0.001 <0.001 0.0 No Limit

EG020A-F: Zinc 7440-66-6 0.005 mg/L 0.010 0.011 15.5 No Limit

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 <0.01 0.0 No Limit

EG020A-F: Vanadium 7440-62-2 0.01 mg/L <0.01 <0.01 0.0 No Limit

EG020A-F: Selenium 7782-49-2 0.010 mg/L <0.010 <0.010 0.0 No Limit

EG020A-F: Boron 7440-42-8 0.05 mg/L 3.64 3.67 0.6 0% - 20%

EG020T: Total Metals by ICP-MS  (QC Lot: 759601)

EG020A-T: Iron 7439-89-6 0.05 mg/L 0.20 0.19 6.1 No LimitAnonymousES0813319-001

EG020A-T: Iron 7439-89-6 0.05 mg/L 3.13 3.17 1.2 0% - 20%AnonymousES0813396-001

EG052G: Silica by Discete Analyser  (QC Lot: 758062)

EG052G: Silica 7631-86-9 0.10 mg/L <0.10 0.13 26.1 No LimitAnonymousEM0807542-001

EG052G: Silica 7631-86-9 0.10 mg/L 1.05 1.05 0.0 0% - 50%AnonymousES0813374-011

EK040P: Fluoride by PC Titrator  (QC Lot: 758654)

EK040P: Fluoride 16984-48-8 0.1 mg/L 0.2 0.2 0.0 No LimitAnonymousES0813408-001

EK040P: Fluoride 16984-48-8 0.1 mg/L 0.2 0.2 0.0 No LimitAnonymousES0813408-010

EK057G:  Nitrite as N by Discrete Analyser  (QC Lot: 757936)

EK057G: Nitrite as N ---- 0.01 mg/L <0.01 <0.01 0.0 No LimitTRIPLICATE 6ES0813421-001

EK057G: Nitrite as N ---- 0.01 mg/L 0.01 <0.01 0.0 No LimitAnonymousES0813446-018

EK059G:  NOX as N by Discrete Analyser  (QC Lot: 757291)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.02 0.02 0.0 No LimitAnonymousES0813338-001

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L 0.01 0.01 0.0 No LimitAnonymousES0813408-007

EK061: Total Kjeldahl Nitrogen (TKN)  (QC Lot: 762131)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L 2.4 2.8 15.4 0% - 20%AnonymousES0813399-001

EP005: Total Organic Carbon (TOC)  (QC Lot: 762202)

EP005: Total Organic Carbon ---- 1 mg/L 36 35 3.0 0% - 20%AnonymousES0813408-008
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Sample (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EA010P: Conductivity by PC Titrator  (QCLot: 758653)

EA010-P: Electrical Conductivity @ 25°C ---- 1 µS/cm <1 1002000 µS/cm 11286.3

EA015: Total Dissolved Solids  (QCLot: 758479)

EA015: Total Dissolved Solids @180°C GIS-210-010 1 mg/L <1 100293 mg/L 12277.9

ED037P: Alkalinity by PC Titrator  (QCLot: 758655)

ED037-P: Total Alkalinity as CaCO3 ---- 1 mg/L ---- 95.8200 mg/L 10880.2

ED041: Sulfate (Turbidimetric) as SO4 2-  (QCLot: 760763)

ED041: Sulfate as SO4 - Turbidimetric 14808-79-8 1 mg/L <1 99.320 mg/L 12676.1

ED045G: Chloride Discrete analyser  (QCLot: 757295)

ED045G: Chloride 16887-00-6 1 mg/L <1 94.850 mg/L 12483.7

ED093F: Dissolved Major Cations  (QCLot: 759608)

ED093F: Calcium 7440-70-2 1 mg/L <1 98.550 mg/L 12182.9

ED093F: Magnesium 7439-95-4 1 mg/L <1 96.650 mg/L 11482.7

ED093F: Sodium 7440-23-5 1 mg/L <1 92.450 mg/L 11377.4

ED093F: Potassium 7440-09-7 1 mg/L <1 97.550 mg/L 11884.3

EG020F: Dissolved Metals by ICP-MS  (QCLot: 757095)

EG020A-F: Aluminium 7429-90-5 0.01 mg/L <0.01 1010.5 mg/L 11688.1

EG020A-F: Antimony 7440-36-0 0.001 mg/L <0.001 -------- --------

EG020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 96.90.1 mg/L 11779.2

EG020A-F: Beryllium 7440-41-7 0.001 mg/L <0.001 90.60.1 mg/L 11779.2

EG020A-F: Barium 7440-39-3 0.001 mg/L <0.001 91.70.1 mg/L 11382

EG020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 96.40.1 mg/L 11085.1

EG020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 98.10.1 mg/L 11787

EG020A-F: Cobalt 7440-48-4 0.001 mg/L <0.001 97.10.1 mg/L 11786.6

EG020A-F: Copper 7440-50-8 0.001 mg/L <0.001 92.00.1 mg/L 11580.6

EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 99.40.1 mg/L 11484.1

EG020A-F: Lithium 7439-93-2 0.001 mg/L <0.001 88.30.1 mg/L 11878.1

EG020A-F: Manganese 7439-96-5 0.001 mg/L <0.001 1010.1 mg/L 11684

EG020A-F: Molybdenum 7439-98-7 0.001 mg/L <0.001 95.00.1 mg/L 11979.7

EG020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 95.70.1 mg/L 11583

EG020A-F: Selenium 7782-49-2 0.01 mg/L ---- 1000.1 mg/L 12473.5

0.010 mg/L <0.010 -------- --------

EG020A-F: Thallium 7440-28-0 0.001 mg/L <0.001 1110.1 mg/L 11882.5

EG020A-F: Tin 7440-31-5 0.001 mg/L <0.001 99.10.1 mg/L 13077.7

EG020A-F: Vanadium 7440-62-2 0.01 mg/L <0.01 97.00.1 mg/L 11286.2
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020F: Dissolved Metals by ICP-MS  (QCLot: 757095)  - continued

EG020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 90.70.1 mg/L 11581.1

EG020A-F: Boron 7440-42-8 0.05 mg/L <0.05 95.60.1 mg/L 11974.7

EG020T: Total Metals by ICP-MS  (QCLot: 759601)

EG020A-T: Iron 7439-89-6 0.05 mg/L <0.05 92.00.5 mg/L 11375.3

EG052G: Silica by Discete Analyser  (QCLot: 758062)

EG052G: Silica 7631-86-9 0.1 mg/L ---- 76.421.4 mg/L 13070

0.10 mg/L <0.10 -------- --------

EK040P: Fluoride by PC Titrator  (QCLot: 758654)

EK040P: Fluoride 16984-48-8 0.1 mg/L <0.1 99.45.0 mg/L 11564.8

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 757936)

EK057G: Nitrite as N ---- 0.01 mg/L <0.01 1010.96 mg/L 12965.1

EK059G:  NOX as N by Discrete Analyser  (QCLot: 757291)

EK059G: Nitrite + Nitrate as N ---- 0.01 mg/L <0.01 1070.96 mg/L 12276.9

EK061: Total Kjeldahl Nitrogen (TKN)  (QCLot: 762131)

EK061G: Total Kjeldahl Nitrogen as N ---- 0.1 mg/L <0.1 10110 mg/L 14062.4

EP005: Total Organic Carbon (TOC)  (QCLot: 762202)

EP005: Total Organic Carbon ---- 1 mg/L <1 91.410 mg/L 12586.9
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Matrix Spike (MS) Report

The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on analyte 

recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

Spike Recovery (%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

ED045G: Chloride Discrete analyser  (QCLot: 757295)

AnonymousES0813319-001 16887-00-6ED045G: Chloride 91.0250 mg/L 13070

EG020F: Dissolved Metals by ICP-MS  (QCLot: 757095)

AnonymousES0813178-001 7440-38-2EG020A-F: Arsenic 94.30.2 mg/L 13070

7440-41-7EG020A-F: Beryllium 74.30.2 mg/L 13070

7440-39-3EG020A-F: Barium 1060.2 mg/L 13070

7440-43-9EG020A-F: Cadmium 87.50.05 mg/L 13070

7440-47-3EG020A-F: Chromium 96.20.2 mg/L 13070

7440-48-4EG020A-F: Cobalt 94.10.2 mg/L 13070

7440-50-8EG020A-F: Copper 81.00.2 mg/L 13070

7439-92-1EG020A-F: Lead 98.60.2 mg/L 13070

7439-96-5EG020A-F: Manganese 85.80.2 mg/L 13070

7440-02-0EG020A-F: Nickel 87.10.2 mg/L 13070

7440-62-2EG020A-F: Vanadium 98.90.2 mg/L 13070

7440-66-6EG020A-F: Zinc 70.00.2 mg/L 13070

EG052G: Silica by Discete Analyser  (QCLot: 758062)

AnonymousEM0807542-001 7631-86-9EG052G: Silica 79.45.0 mg/L 13070

EK040P: Fluoride by PC Titrator  (QCLot: 758654)

AnonymousES0813408-006 16984-48-8EK040P: Fluoride 1045.0 mg/L 13070

EK057G:  Nitrite as N by Discrete Analyser  (QCLot: 757936)

TRIPLICATE 6ES0813421-001 ----EK057G: Nitrite as N 1160.60 mg/L 13070

EK059G:  NOX as N by Discrete Analyser  (QCLot: 757291)

AnonymousES0813338-001 ----EK059G: Nitrite + Nitrate as N 94.50.60 mg/L 13070

EK061: Total Kjeldahl Nitrogen (TKN)  (QCLot: 762131)

AnonymousES0813399-001 ----EK061G: Total Kjeldahl Nitrogen as N 98.05 mg/L 13070

EP005: Total Organic Carbon (TOC)  (QCLot: 762202)

AnonymousES0813408-009 ----EP005: Total Organic Carbon 95.0100 mg/L 13070
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Analysis Holding Time Compliance

The following report summarises extraction / preparation and analysis times and compares with recommended holding times. Dates reported represent first date of extraction or analysis and precludes subsequent 

dilutions and reruns. Information is also provided re the sample container (preservative) from which the analysis aliquot was taken. Elapsed period to analysis represents number of days from sampling where no 

extraction / digestion is involved or period from extraction / digestion where this is present. For composite samples, sampling date is assumed to be that of the oldest sample contributing to the composite.  Sample date 

for laboratory produced leachates is assumed as the completion date of the leaching process. Outliers for holding time are based on USEPA SW 846, APHA, AS and NEPM (1999). A listing of breaches is provided in 

the Summary of Outliers.

Holding times for leachate methods (excluding elutriates) vary according to the analytes being determined on the resulting solution. For non -volatile analytes, the holding time compliance assessment compares the 

leach date with the shortest analyte holding time for the equivalent soil method. These soil holding times are: Organics (14 days); Mercury (28 days) & other metals (180 days). A recorded breach therefore does not 

guarantee a breach for all non-volatile parameters.

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA005: pH

Clear Plastic Bottle - Natural

10-SEP-2008----TRIPLICATE 6 15-SEP-2008----10-SEP-2008 ---- û
EA010P: Conductivity by PC Titrator

Clear Plastic Bottle - Natural

08-OCT-2008---TRIPLICATE 6 16-SEP-2008---10-SEP-2008 ---- ü
EA015: Total Dissolved Solids

Clear Plastic Bottle - Natural

17-SEP-2008----TRIPLICATE 6 16-SEP-2008----10-SEP-2008 ---- ü
ED037P: Alkalinity by PC Titrator

Clear Plastic Bottle - Natural

24-SEP-2008---TRIPLICATE 6 16-SEP-2008---10-SEP-2008 ---- ü
ED041: Sulfate (Turbidimetric) as SO4 2-

Clear Plastic Bottle - Natural

08-OCT-2008----TRIPLICATE 6 18-SEP-2008----10-SEP-2008 ---- ü
ED045G: Chloride Discrete analyser

Clear Plastic Bottle - Natural

08-OCT-2008----TRIPLICATE 6 15-SEP-2008----10-SEP-2008 ---- ü
ED093F: Dissolved Major Cations

Clear Plastic Bottle - Natural

08-OCT-2008---TRIPLICATE 6 17-SEP-2008---10-SEP-2008 ---- ü
EG020F: Dissolved Metals by ICP-MS

Clear Plastic Bottle - Nitric Acid; Filtered

09-MAR-2009---TRIPLICATE 6 15-SEP-2008---10-SEP-2008 ---- ü
EG020T: Total Metals by ICP-MS

Clear Plastic Bottle - Natural

09-MAR-200909-MAR-2009TRIPLICATE 6 18-SEP-200817-SEP-200810-SEP-2008 ü ü
EG052G: Silica by Discete Analyser

Clear Plastic Bottle - Natural

08-OCT-2008----TRIPLICATE 6 15-SEP-2008----10-SEP-2008 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EK040P: Fluoride by PC Titrator

Clear Plastic Bottle - Natural

08-OCT-2008---TRIPLICATE 6 16-SEP-2008---10-SEP-2008 ---- ü
EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural

12-SEP-2008----TRIPLICATE 6 15-SEP-2008----10-SEP-2008 ---- û
EK059G:  NOX as N by Discrete Analyser

Clear Plastic Bottle - Sulphuric Acid

08-OCT-2008----TRIPLICATE 6 15-SEP-2008----10-SEP-2008 ---- ü
EK061: Total Kjeldahl Nitrogen (TKN)

Clear Plastic Bottle - Sulphuric Acid

08-OCT-200808-OCT-2008TRIPLICATE 6 19-SEP-200819-SEP-200810-SEP-2008 ü ü
EP005: Total Organic Carbon (TOC)

Clear Plastic Bottle - Sulphuric Acid

08-OCT-2008----TRIPLICATE 6 19-SEP-2008----10-SEP-2008 ---- ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(where) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  20.0   10.02 10 üAlkalinity by PC Titrator ED037-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üChloride by Discrete Analyser ED045G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  18.2   10.02 11 üConductivity by PC Titrator EA010-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  33.3   10.01 3 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  50.0   10.01 2 üDissolved Metals by ICP-MS - Suite B EG020B-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  50.0   10.01 2 üDissolved Metals by ICP-MS - Suite E EG020E-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  18.2   10.02 11 üFluoride by PC Titrator EK040P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  15.4   10.02 13 üMajor Cations - Filtered ED093F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  20.0   10.02 10 üNitrite as N by Discrete Analyser EK057G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üpH EA005

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üSilica (Reactive) by Discrete Analyser EG052G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üSulfate (Turbidimetric) as SO4 2- ED041

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  20.0   10.01 5 üTotal Dissolved Solids EA015

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  25.0   10.01 4 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  25.0   10.01 4 üTotal Organic Carbon EP005

Laboratory Control Samples (LCS)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0    5.01 10 üAlkalinity by PC Titrator ED037-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0   10.02 20 üChloride by Discrete Analyser ED045G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   9.1    5.01 11 üConductivity by PC Titrator EA010-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  33.3    5.01 3 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  50.0    5.01 2 üDissolved Metals by ICP-MS - Suite B EG020B-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   9.1    5.01 11 üFluoride by PC Titrator EK040P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   7.7    5.01 13 üMajor Cations - Filtered ED093F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0    5.01 10 üNitrite as N by Discrete Analyser EK057G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üSilica (Reactive) by Discrete Analyser EG052G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üSulfate (Turbidimetric) as SO4 2- ED041

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  20.0    5.01 5 üTotal Dissolved Solids EA015

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  25.0    5.01 4 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  25.0    5.01 4 üTotal Organic Carbon EP005

Method Blanks (MB)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üChloride by Discrete Analyser ED045G
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   9.1    5.01 11 üConductivity by PC Titrator EA010-P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  33.3    5.01 3 üDissolved Metals by ICP-MS - Suite A EG020A-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  50.0    5.01 2 üDissolved Metals by ICP-MS - Suite B EG020B-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  50.0    5.01 2 üDissolved Metals by ICP-MS - Suite E EG020E-F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   9.1    5.01 11 üFluoride by PC Titrator EK040P

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   7.7    5.01 13 üMajor Cations - Filtered ED093F

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  10.0    5.01 10 üNitrite as N by Discrete Analyser EK057G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üSilica (Reactive) by Discrete Analyser EG052G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üSulfate (Turbidimetric) as SO4 2- ED041

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  20.0    5.01 5 üTotal Dissolved Solids EA015

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  25.0    5.01 4 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

NEPM 1999  Schedule B(3) and ALS QCS3 requirement   5.0    5.01 20 üTotal Metals by ICP-MS - Suite A EG020A-T

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  25.0    5.01 4 üTotal Organic Carbon EP005

Matrix Spikes (MS)

ALS QCS3 requirement   5.0    5.01 20 üChloride by Discrete Analyser ED045G

ALS QCS3 requirement  33.3    5.01 3 üDissolved Metals by ICP-MS - Suite A EG020A-F

ALS QCS3 requirement   9.1    5.01 11 üFluoride by PC Titrator EK040P

ALS QCS3 requirement   5.0    5.01 20 üNitrite and Nitrate as N (NOx) by Discrete Analyser EK059G

ALS QCS3 requirement  10.0    5.01 10 üNitrite as N by Discrete Analyser EK057G

ALS QCS3 requirement   5.0    5.01 20 üSilica (Reactive) by Discrete Analyser EG052G

ALS QCS3 requirement  25.0    5.01 4 üTotal Kjeldahl Nitrogen as N By Discrete Analyser EK061G

ALS QCS3 requirement   5.0    5.01 20 üTotal Metals by ICP-MS - Suite A EG020A-T

ALS QCS3 requirement  25.0    5.01 4 üTotal Organic Carbon EP005
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

APHA 21st ed. 4500 H+  B.  pH of water samples is determined by ISE either manually or by automated pH 

meter. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

pH EA005 WATER

APHA 21st ed., 2510 This procedure determines conductivity by automated ISE. This method is compliant with 

NEPM (1999) Schedule B(3) (Appdx. 2)

Conductivity by PC Titrator EA010-P WATER

APHA 21st ed., 2540C  A gravimetric procedure that determines the amount of `filterable` residue in an aqueous 

sample.  A well-mixed sample is filtered through a glass fibre filter (1.2um).  The filtrate is evaporated to dryness 

and dried to constant weight at 180+5C. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Total Dissolved Solids EA015 WATER

APHA 21st ed., 2320 B This procedure determines alkalinity by both manual measurement and automated 

measurement (e.g. PC Titrate) using pH 4.5 for indicating the total alkalinity end-point. This method is compliant 

with NEPM (1999) Schedule B(3) (Appdx. 2)

Alkalinity by PC Titrator ED037-P WATER

APHA 21st ed., 4500-SO4  Sulfate ions are precipitated in an acetic acid medium with barium chloride to form 

barium sulfate crystals. Light absorbance of the BaSO4 suspension is measured by a photometer and the 

SO4-2 concentration is determined by comparison of the reading with a standard curve. This method is 

compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Sulfate (Turbidimetric) as SO4 2- ED041 WATER

The thiocyanate ion is liberated from mercuric thiocyanate through sequestration of mercury by the chloride ion to 

form non-ionised mercuric chloride.in the presence of ferric ions the librated thiocynate forms highly-coloured 

ferric thiocynate which is measured at 480 nm APHA 21st edition seal method 2 017-1-L april 2003

Chloride by Discrete Analyser ED045G WATER

APHA 21st ed., 3120; USEPA SW 846 - 6010 The ICPAES technique ionises filtered sample atoms emitting a 

characteristic spectrum. This spectrum is then compared against matrix matched standards for quantification.  

This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Major Cations - Filtered ED093F WATER

(APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): The ICPMS technique utilizes a highly 

efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite A EG020A-F WATER

(APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): The ICPMS technique utilizes a highly 

efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Total Metals by ICP-MS - Suite A EG020A-T WATER

(APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): The ICPMS technique utilizes a highly 

efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite B EG020B-F WATER

(APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): The ICPMS technique utilizes a highly 

efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.

Dissolved Metals by ICP-MS - Suite E EG020E-F WATER
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Analytical Methods Method DescriptionsMatrixMethod

APHA 21st ed. 4500-SiO2 D: Under Acdic conditions reactive silicon combines with ammonium molybdate to 

form a yellow molybdosilicic acid complex. This is reduced by 1-amino-2-naphthol-4-sulfonic acid to a 

silicomolybdenum blue complex which is measured by seal at 670 nm.  This method is compliant with NEPM 

(1999) Schedule B(3) (Appdx. 2)

Silica (Reactive) by Discrete Analyser EG052G WATER

APHA 21st ed., 4500 F--C CDTA is added to the sample to provide a uniform ionic strength background, adjust 

pH, and break up complexes.  Fluoride concentration is determined by either manual or automatic ISE 

measurement. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Fluoride by PC Titrator EK040P WATER

APHA 21st ed., 4500 NO3- B.  Nitrite is determined by direct colourimetry by Discrete Analyser. This method is 

compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Nitrite as N by Discrete Analyser EK057G WATER

APHA 21st ed., 4500 NO3--F. Nitrate is reduced to nitrite by way of a cadmium reduction column followed by 

quantification by Discrete Analyser.  Nitrite is determined seperately by direct colourimetry and result for Nitrate 

calculated as the difference between the two results. This method is compliant with NEPM (1999) Schedule B(3) 

(Appdx. 2)

Nitrate as N by Discrete Analyser EK058G WATER

APHA 21st ed., 4500 NO3- F.  Combined oxidised Nitrogen (NO2+NO3) is determined by Cadmium Reduction 

and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 

2)

Nitrite and Nitrate as N (NOx) by Discrete 

Analyser

EK059G WATER

APHA 21st ed., 4500-Norg-D25mL water samples are digested using a traditional Kjeldahl digestion followed by 

determination by Discrete Analyser. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Total Kjeldahl Nitrogen as N By Discrete 

Analyser

EK061G WATER

APHA 21st ed., 4500 N org / NO3. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)Total Nitrogen as N (TKN + Nox) By 

Discrete Analyser

EK062G WATER

APHA 21st Ed. 1030F. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)Ionic Balance by PCT DA Turbidimetric 

and ICPAES

EN055 - TS WATER

APHA 21st ed., 5310 B,  The automated TOC analyzer determines Total and Inorganic Carbon by IR cell.  TOC is 

calculated as the difference. This method is compliant with NEPM (1999) Schedule B(3) (Appdx. 2)

Total Organic Carbon EP005 WATER

Preparation Methods Method DescriptionsMatrixMethod

APHA 21st ed., 4500 Norg - D; APHA 21st ed., 4500 P - H. This method is compliant with NEPM (1999) Schedule 

B(3) (Appdx. 2)

TKN/TP Digestion EK061/EK067 WATER

USEPA SW846-3005 Method 3005 is a Nitric/Hydrochloric acid digestion procedure used to prepare surface and 

ground water samples for analysis by ICPAES or ICPMS.  This method is compliant with NEPM (1999) Schedule 

B(3) (Appdx. 2)

Digestion for Total Recoverable Metals EN25 WATER
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Summary of Outliers

Outliers : Quality Control Samples

The following report highlights outliers flagged in the Quality Control (QC) Report. Surrogate recovery limits are static and based on USEPA SW846 or ALS-QWI/EN/38 (in the absence of specific USEPA limits). This 

report displays QC Outliers (breaches) only.

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

l For all matrices, no Method Blank value outliers occur.

l For all matrices, no Duplicate outliers occur.

l For all matrices, no Laboratory Control outliers occur.

l For all matrices, no Matrix Spike outliers occur.

Regular Sample Surrogates

l For all regular sample matrices, no surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

This report displays Holding Time breaches only. Only the respective Extraction / Preparation and/or Analysis component is/are displayed.

Matrix: WATER

AnalysisExtraction / Preparation

Date analysedDate extractedContainer / Client Sample ID(s) Days 

overdue

Days 

overdue

Due for extraction Due for analysis

Method

EA005: pH

Clear Plastic Bottle - Natural

10-SEP-2008----TRIPLICATE 6 15-SEP-2008---- ---- 5

EK057G:  Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural

12-SEP-2008----TRIPLICATE 6 15-SEP-2008---- ---- 3

Outliers : Frequency of Quality Control Samples

The following report highlights breaches in the Frequency of Quality Control Samples.

l No Quality Control Sample Frequency Outliers exist.









 
 

 
 
 

 
 

Radioactivity Analysis Report 
 
To:       Sinclair Knight Merz                                                     Report No.:       09-1-069-R1 
       Level 6/ 33 King William Street     Date:              18th September 2008 
                    Adelaide SA 5000 
 
Contact: Mr. Daniel Pierce 

 
Sample description: Liquid  
 
Number of samples: Ten 
 
Submission date:  1st August 2008 
 
Analysis required: Determination of the activity of radium-226 (Ra-226) by liquid scintillation 

counting.                                                                                                                     
 
Analytical method: Filtration of heavy sediments followed by determination of radium-226 carried out  
 by liquid scintillation counting after preliminary radiochemical separation to 
 isolate radium isotopes. 
 
Analysis performed by: Ms. Genelle Jones 
 

 
Results:     
 

Client Sample ID 
(ARS ID) 

Radium-226 Activity Concentration 

(Bq·L-1)a,b,c
 

LR1 Monitoring Well 
(09-1-069-01) 

0.21 ± 0.03 

LR2 Monitoring Well 
(09-1-069-02) 

0.08 ± 0.01 

LR8 Monitoring Well 
(09-1-069-03) 

0.22 ± 0.03 

LR9 Monitoring Well 
(09-1-069-04) 

0.21 ± 0.03 

LT19 Monitoring Well 
(09-1-069-05) 

0.50 ± 0.05 

LT41 Monitoring Well 
(09-1-069-06) 

0.75 ± 0.08 

PT24a Monitoring Well 
(09-1-069-07) 

< 0.02 

RT16a Monitoring Well 
(09-1-069-08) 

0.66 ± 0.07 

RT17a Monitoring Well 
(09-1-069-09) 

0.03 ± 0.01 

Duplicate Monitoring Well 
(09-1-069-10) 

0.64 ± 0.07 

 



NB: a.  Activities are in becquerel (Bq) per Litre.  One becquerel equals one nuclear transformation per second. 
b. Less than (<) values indicate the limit of detection for each isotope for the measurement system.  
c. The reported uncertainty in each result is the expanded uncertainty calculated using a coverage factor of 2. 

 
AUSTRALIAN RADIATION SERVICES PTY. LTD.  
 
 
Report prepared by: Ms. Genelle Jones    Signed:   
 Radiochemist 
 
 
Reviewed by:                                      Dr. Malcolm Cooper   Signed:  
 Consultant Environmental Scientist  
 
 
Date: 18th September 2008 
 

 
Sample Analysis Report 09-1-069-R1.doc   Page 2 of 2 



Appendix F (i) - Data Quality Summary Report

Project No: VE30064

Site: BHP-B Olympic Dam

Matrix: GROUNDWATER

Primary Laboratory:

Secondary Laboratory:

No. of Tests Requested/ Reported:

Frequency of QA/QC undertaken: 6 in 54 samples duplicated (inter and intra laboratory)

Frequency of QA/QC Required: 1 in 10 samples are required to be duplicated

Data Quality Issue Assessed Issue Reviewed Results Acceptable Comments

Sampling Technique

Sample Holding Times 

Analytical Procedures

Laboratory Limits of Reporting See Note 1

(below relevant guideline value)

Field Duplicate Agreement (RPD%) See Note 2

Blank Sample Analysis

Method Blank

Rinsate Blank
Equipment Blank NA NA

Laboratory Duplicate Agreement (RPD%)

Matrix Spikes/Matrix Spike Duplicates

Recovery Percentages

Duplicate Agreement (RPD%)

Surrogate Recoveries

Other Issues (i.e Trip Blank)

Other Observations:

Note:1 LOR for certain metal species were not low enough to encompass guideline value, particularly chromium, but also arsenic
however it is unlikely that this signficantly affects the outcome of the investigation due to the exceedances noted elsewhere.

Note 2:

Summary Comments:

Groundwater analytical data can be used as a basis of interpretation subject to the limitations outlined above.

Recommended Corrective Action:

None

Labmark (Batch No's. E0388250, E038205, E038811, 08ENME0020073, 08ENME0021986, 08ENME0021703, 
08ENME0021863, 08ENME0022217, 08ENME0022255, 08ENME0021268, 08ENME0021450, 08ENME0023416, 
08ENME0023714, 08ENME0024196 & 08ENME0024479)

ALS (Batch No's. EM0806112, ES0810866001, ES0811987, ES0812254, ES0813041, )

54 for Dissolved metals, pH, EC, TDS, Silica, Major Cations (Ca, Mg, Na, K), Major Anions (Cl, SO4, HCO3, CO3), 
Nutrients (NO2, NO3, Total Nitrogen, TOC, TKN), Acidity (as CaCO3), and Alkalinity (OH, HCO3, CO3).

Field duplicate agreement was generally sound although the cation / anion equilibria may have caused some differences within individual samples.

PHowe
Rectangle



Appendix F (ii)- RPD Summary of Groundwater Analytical Results

Sample PT60 DUP2 DUP2 LR10 DUP 5 DUP 5 LP2 DUP 6 TRIPLICATE 3

Date 17/08/2008 17/08/2008 17/08/2008 20/08/2008 20/08/2008 20/08/2008 4/09/2008 4/09/2008 4/09/2008

Lab Report 08ENME0021863 08ENME0021863 ES0811987 08ENME0022255 08ENME0022255 ES0812254 08ENME0023714 08ENME0023714 ES0813041

Laboratory Labmark Labmark ALS Labmark Labmark ALS Labmark Labmark ALS

Analyte Units
Labmark 

LOR
ALS LOR

pH Value and Total Dissolved Solids

pH  pH Unit 0.1 0.01 6.9 6.9 0 6.64 3.84 7.1 7.1 0 6.56 7.91 6.7 6.8 1.48 6.74 0.60

TDS mg/L 1 1 24000 24000 0 25100 4.48 37000 37000 0 37500 1.34 22000 23000 4.44 21000 4.65

Electrical conductivity uS/cm 20 1 29300 29500 0.68 30200 3.03 37500 37200 0.80 43400 14.59 25200 25400 0.79 29400 15.38

Alkalinity

Hydroxide as CaCO3 mg/L 5 1 - - - <1 - - - - <1 - -  - - <1 -

Carbonate as CACO3 mg/L 5 1 <1 <1 - <1 - 0 0 - <1 - <1 <1 - <1 -

Bicarbonate as CACO3 mg/L 5 1 259.4 280.1 7.67 337 26.02 260 250 3.92 248 4.72 920 940 2.15 949 3.10

Total Alkalinity as CACO3 mg/L 5 1 259.39 280.08 7.67 337 26.03 260 250 3.92 248 4.72 920 940 2.15 949 3.10

Acidity 

Calcium mg/L 0.1 1 880 900 2.25 877 0.34 1080 1130 4.52 1080 0 800 799 0.13 785 1.89

Iron mg/L 0.1 63.4 50.8 22.07 - - 3.23 3.41 5.42 - - 15.6 15.6 0 14.2 9.40

Magnesium mg/L 0.1 1 600 595 0.84 585 2.53 938 992 5.60 922 1.72 850 852 0.24 801 5.94

Sodium mg/L 0.1 1 7600 7600 0 7630 0.39 11100 11600 4.41 10900 1.82 6510 6330 2.80 6610 1.52

Potassium mg/L 0.1 1 96 82 15.73 95 1.05 100 100 0 71 33.92 61 62 1.63 63 3.23

Total Metals

Iron mg/L 0.1 0.01 - - - 51.4 - - - - 5.72 -  -  - 

Dissolved Metals

Aluminium mg/L 0.001 0.01 0.019 0.036 61.82 0.02 5.13 0.0028 <0.001 - <0.10 - 0.024 0.018 28.57 0.02 18.18

Antimony mg/L 0.001 0.001 <0.001 <0.001 - <0.001 - <0.001 <0.001 - <0.010 - <0.001 <0.001 - <0.001 -

Arsenic mg/L 0.001 0.001 <0.005 <0.005 - 0.013 - <0.001 <0.001 - <0.010 - <0.001 <0.001 - <0.001 -

Barium mg/L 0.001 0.001 0.044 0.04 9.52 0.036 20 0.034 0.035 2.90 0.022 42.86 0.018 0.019 5.41 0.016 11.76

Beryllium mg/L 0.001 0.001 <0.005 <0.005 - <0.001 - <0.001 <0.001 - <0.010 - <0.001 <0.001 - 0.002 -

Boron mg/L 0.001 0.05 6 6.6 9.52 5.02 17.79 6.7 6.9 2.94 5.66 16.83 12 12 0 6.47 59.88

Cadmium mg/L 0.0002 0.0001 <0.002 <0.002 - <0.0001 - <0.0002 <0.0002 - <0.0010 - <0.0002 <0.0002 - 0.0009 -

Chromium mg/L 0.001 0.001 0.0063 0.0072 13.33 <0.001 - <0.001 <0.001 - <0.010 - 0.0068 0.0087 24.52 <0.001 -

Cobalt mg/L 0.001 0.001 <0.005 <0.005 - 0.002 - 0.0055 0.005 9.52 <0.010 - 0.067 0.066 1.50 0.054 21.49

Copper mg/L 0.001 0.001 0.008 0.0072 10.53 0.004 66.67 0.01 0.011 9.52 <0.020 - 0.084 0.093 10.17 0.088 4.65

Lead mg/L 0.001 0.001 <0.005 <0.005 - 0.002 - <0.001 <0.001 - <0.010 - <0.001 <0.001 - 0.005 -

Lithium mg/L 0.001 0.001 0.66 0.69 4.44 0.484 30.77 0.37 0.34 8.45 0.325 12.95 0.88 0.87 1.14 0.856 2.76

Manganese mg/L 0.001 0.001 1.4 1.4 0 1.13 21.34 0.55 0.53 3.70 0.59 7.02 2.8 2.7 3.64 2.2 24.00

Molybdenum mg/L 0.001 0.001 <0.005 <0.005 - 0.004 - <0.001 <0.001 - <0.010 - <0.001 <0.001 - <0.001 -

Nickel mg/L 0.001 0.001 0.013 0.013 0 <0.005 - 0.012 0.014 15.38 <0.010 - 0.031 0.029 6.67 0.015 69.57

Selenium mg/L 0.001 0.01 0.048 0.046 4.26 <0.010 - 0.052 0.053 1.90 <0.100 - 0.038 0.036 5.41 <0.010 -

Strontium mg/L 0.001 0.001 11 11 0 11.2 1.80 20 19 5.13 16.8 17.39 14 13 7.41 13.2 5.88

Thallium mg/L 0.001 0.001 <0.005 <0.005 - <0.001 - <0.001 <0.001 - <0.010 - <0.001 <0.001 - <0.001 -

Thorium mg/L 0.001 0.001 <0.005 <0.005 - <0.001 - - - - <0.010 - - - - <0.001 -

Tin mg/L 0.001 0.001 <0.005 <0.005 - <0.001 - <0.001 <0.001 - <0.010 - <0.001 <0.001 - 0.001 -

Titanium mg/L 0.001 0.01 0.013 0.0093 33.18 <0.01 - 0.024 0.025 - <0.10 - 0.0038 0.0029 26.87 <0.01 -

Uranium mg/L 0.001 0.001 <0.005 <0.005 - 0.002 - 0.057 0.058 1.74 0.045 23.53 0.074 0.077 3.97 0.103 32.77

Vanadium mg/L 0.001 0.01 <0.005 <0.005 - <0.01 - <0.001 <0.001 - <0.10 - 0.0014 0.0017 19.35 <0.01 -

Zinc mg/L 0.001 0.005 0.11 0.096 13.59 0.047 80.25 0.096 0.11 13.59 0.078 20.69 0.079 0.076 3.87 0.046 52.80

Gold mg/L 0.01 0.001 - - - <0.001 - - - - <0.010 - - - - 0.001 -

Silica

Silica mg/L 1 15.2 15.5 1.95 9.8 43.20 15 14.9 0.67 14.2 5.48 29.5 29.3 0.68 29.8 1.01

Sulphate

Sulphate mg/L 2 3000 3000 0 3860 25.07 3000 2900 3.39 5190 53.48 4300 4100 4.76 4020 6.73

Chloride

Chloride mg/L 1 11000 11000 0 11000 0 13000 12000 8.00 15500 17.54 5700 5500 3.57 9020 45.11

Fluoride

Fluoride mg/L 0.1 <0.5 <0.5 - 1.4 - <0.5 <0.5 - 1.4 - 1.5 1.5 0 2.2 37.84

Total Kjeldahl Nitrogen as N

TKN as N mg/L 1 0.1 <1 <1 - 2 - <1 <1 - <0.1 - 9.4 11 15.69 4.4 72.46

Ionic Balance

Total Anions meq/L 0.01 - - - 396 - - - - 550 - - - - 357 -

Total Cations meq/L 0.01 - - - 426 - - - - 604 - - - - 394 -

Ionic Balance % 0.01 - - - 3.64 - - - - 4.67 - - - - 4.92 -

Total Organic Carbon (TOC)

Total Organic Carbon mg/L 1 1 2.9 <1 - 8 93.58 <1 <1 - <1 - 3.4 3.4 0 4 16.22

Nitrite as N

NO2-N mg/L 0.5 0.01 <0.5 <0.5 - <0.01 - <0.5 <0.5 - <0.01 - <0.5 <0.5 - <0.01 -

Nitrate as N

NO3-N mg/L 0.5 0.01 2.4 2.4 0 0.02 196.69 2.5 2 22.22 2.94 16.18 <0.5 <0.5 - <0.01 -

Total Nitrogen (as N)

Total Nitrogen (as N) mg/L 2 0.1 2 2 0 2 0 3 2 40.00 2.9 3.39 9 11 20.00 4.4 68.66

Notes:

RPD exceeds allowable duplicate difference (50%) 

If the primary and duplicate samples were report <LOR (identical LOR), then RPD is assumed to be 0.

RPD% RPD% RPD% RPD% RPD% RPD%

PHowe
Rectangle



Appendix F (ii)- RPD Summary of Groundwa

Sample

Date 

Lab Report

Laboratory

Analyte Units
Labmark 

LOR
ALS LOR

pH Value and Total Dissolved Solids

pH  pH Unit 0.1 0.01

TDS mg/L 1 1

Electrical conductivity uS/cm 20 1

Alkalinity

Hydroxide as CaCO3 mg/L 5 1

Carbonate as CACO3 mg/L 5 1

Bicarbonate as CACO3 mg/L 5 1

Total Alkalinity as CACO3 mg/L 5 1

Acidity 

Calcium mg/L 0.1 1

Iron mg/L 0.1

Magnesium mg/L 0.1 1

Sodium mg/L 0.1 1

Potassium mg/L 0.1 1

Total Metals

Iron mg/L 0.1 0.01

Dissolved Metals

Aluminium mg/L 0.001 0.01

Antimony mg/L 0.001 0.001

Arsenic mg/L 0.001 0.001

Barium mg/L 0.001 0.001

Beryllium mg/L 0.001 0.001

Boron mg/L 0.001 0.05

Cadmium mg/L 0.0002 0.0001

Chromium mg/L 0.001 0.001

Cobalt mg/L 0.001 0.001

Copper mg/L 0.001 0.001

Lead mg/L 0.001 0.001

Lithium mg/L 0.001 0.001

Manganese mg/L 0.001 0.001

Molybdenum mg/L 0.001 0.001

Nickel mg/L 0.001 0.001

Selenium mg/L 0.001 0.01

Strontium mg/L 0.001 0.001

Thallium mg/L 0.001 0.001

Thorium mg/L 0.001 0.001

Tin mg/L 0.001 0.001

Titanium mg/L 0.001 0.01

Uranium mg/L 0.001 0.001

Vanadium mg/L 0.001 0.01

Zinc mg/L 0.001 0.005

Gold mg/L 0.01 0.001

Silica

Silica mg/L 1

Sulphate

Sulphate mg/L 2

Chloride

Chloride mg/L 1

Fluoride

Fluoride mg/L 0.1

Total Kjeldahl Nitrogen as N

TKN as N mg/L 1 0.1

Ionic Balance

Total Anions meq/L 0.01

Total Cations meq/L 0.01

Ionic Balance % 0.01

Total Organic Carbon (TOC)

Total Organic Carbon mg/L 1 1

Nitrite as N

NO2-N mg/L 0.5 0.01

Nitrate as N

NO3-N mg/L 0.5 0.01

Total Nitrogen (as N)

Total Nitrogen (as N) mg/L 2 0.1

Notes:

RPD exceeds allowable duplicate difference (50%) 

If the primary and duplicate samples were report <LOR (identical LOR

MAR 7 DUP 7 TRIPLICATE 4 QT2 DUP 8 TRIPLICATE 5 RT41 DUP 9 TRIPLICATE 6

8/09/2008 8/09/2008 10/09/2008 4/09/2008 9/09/2008 10/09/2008 10/09/2008 10/09/2008 10/09/2008

08ENME0024196 08ENME0024196 ES0813178001 08ENME0023714 08ENME0024196 ES0813178001 08ENME0024479 08ENME0024479 ES0813421001

Labmark Labmark ALS Labmark Labmark ALS Labmark Labmark ALS

7.2 7.2 0 6.91 4.11 8.3 7 16.99 6.77 20.31 7.1 7.1 0 6.19 13.69

23000 23000 0 22700 1.31 38000 25000 41.27 23600 46.75 41000 41000 0 41000 0

28900 29000 0.35 30900 6.69 39200 31200 22.73 33000 17.17 52500 52600 0.19 54000 2.82

- -  - <1  -  - -  - <1  -  -  -  - <1  - 

<1 <1  - <1  - <1 <1  - <1  - <1 <1  - <1  - 

100 342 109.50 320 104.76 140 340 83.33 258 59.30 150 150 0 185 20.90

100 340 109.09 320 104.76 140 260 60 258 59.30 150 150 0 185 20.90

1110 1120 0.90 1110 0 469 791 51.11 769 48.47 1250 1260 0.80 1150 8.33

0.621 0.589 5.29  -  - 0.115 5.12 191.21  -  - 6.65 6.95 4.41 200

742 736 0.81 721 2.87 877 577 41.27 552 45.49 653 657 0.61 851 26.33

6230 6260 0.48 6640 6.37 14400 7620 61.58 7620 61.58 12900 13400 3.80 14000 8.18

77 78 1.29 67 13.89 86 110 24.49 98 13.04 210 220 4.65 201 4.38

 - 27.5  -  - 5.69  -  - 7.35  - 

0.018 0.016 11.76 <0.01  - 0.039 0.0034 167.92 <0.01  - 0.0036 <0.001  - <0.10  - 

<0.001 <0.001  - 0.006  - <0.001 <0.001  - 0.004  - <0.001 <0.001  - <0.010  - 

0.017 0.018 5.71 0.009 61.54 <0.001 0.024  - 0.016  - <0.1 <0.1  - 0.053  - 

0.078 0.077 1.29 0.072 8 0.029 0.048 49.35 0.043 38.89 0.12 0.12 0 0.086 33.01

<0.001 <0.001  - <0.001  - <0.001 <0.001  - <0.001  - <0.001 <0.001  - <0.010  - 

6.3 6.2 1.6 3.64 53.52 6 7.1 16.79 3.92 41.94 9 9 0 7.42 19.24

<0.0002 <0.0002  - <0.0001  - <0.0002 <0.0002  - <0.0001  - <0.0002 <0.0002  - <0.0010  - 

0.0042 0.002 70.97 <0.001  - 0.0027 0.0016 51.16 <0.001  - 0.0033 0.0032 3.08 <0.010  - 

0.011 0.0093 16.75 0.008 31.58 <0.001 0.0047  - 0.004  - <0.001 <0.001  - <0.010  - 

0.0064 0.0061 4.8 0.005 24.56 0.0067 0.0053 23.33 0.006 11.02 0.008 0.0075 6.45 <0.010  - 

<0.001 <0.001  - <0.001  - <0.001 <0.001  - <0.001  - <0.001 <0.001  - <0.010  - 

0.37 0.36 2.74 0.306 18.93 0.91 0.56 47.62 0.484 61.12 3.6 3.6 0 3.4 5.71

0.5 0.46 8.33 0.433 14.36 1.6 0.86 60.16 0.818 64.68 0.49 0.5 2.02 0.504 2.82

0.085 0.085 0 0.118 32.51 0.0024 0.0019 23.26 0.006 85.71 <0.001 <0.001  - <0.010  - 

0.03 0.027 10.53 0.012 85.71 0.0059 0.02 108.88 0.01 51.57 0.013 0.013 0 <0.010  - 

0.042 0.041 2.41 <0.010  - 0.07 0.044 45.61 0.01 150 0.026 0.025 3.92 <0.050  - 

17 17 0 14.5 15.87 9.4 15 45.90 13 32.14 34 32 6.060606061  -  - 

<0.001 <0.001  - 0.001  - <0.001 <0.001  - <0.001  - <0.001 <0.001  - <0.010  - 

- -  - <0.001  - - -  - <0.001  -  -  -  -  -  - 

<0.001 <0.001  - <0.001  - <0.001 <0.001  - <0.001  - <0.001 <0.001  - <0.010  - 

0.0023 0.0031 29.63 <0.01  - 0.0068 0.0025 92.47 <0.01  - 0.012 0.013 8  -  - 

0.019 0.019 0 0.022 14.63 <0.001 0.023  - 0.026  - <0.001 <0.001  -  -  - 

0.003 0.002 40 <0.01  - <0.001 <0.001  - <0.01  - <0.001 <0.001  - <0.10  - 

0.019 0.022 14.63 0.01 62.07 0.019 0.024 23.26 0.018 5.41 0.015 0.017 12.5 <0.050  - 

- -  - 0.001  - - -  - <0.001  -  -  -  -  -  - 

18 18.3 1.65 16.1 11.14 6.9 18.6 91.76 15.2 75.11 25 25 0 19.7 23.71

2700 2500 7.69 4460 49.16 4500 2600 53.52 4420 1.79 1500 3400 77.55 3790 86.58

9000 9200 2.20 10900 19.10 13000 10000 26.09 11600 11.38 9400 24000 87.43 22800 83.23

1 1 0 1.5 40 <0.5 <0.5  - 1  - <0.5 <0.5  - 0.6  - 

24 22 8.70 34.7 36.46 2.9 <1  - 1.2 82.93 3.6 <1  - 5.8  - 

- -  - 407  - - -  - 424  -  - 725  - 

- -  - 406  - - -  - 418  -  - 744  - 

- -  - 0.21  - - -  - 0.81  -  - 1.25  - 

6.7 5.8 14.4 9 29.30 2.7 3.4 22.95 4 38.81 15 14 6.90 15 0

<0.5 <0.5  - <0.01  - <0.5 <0.5  - <0.01  - <0.5 <0.5  - <0.01  - 

<0.5 <0.5  - 0.03  - <0.5 <0.5  - <0.01  - <0.5 <0.5  - <0.01  - 

24 22 8.70 34.7 36.46 3 <2  - 1.3 79.07 4 <2  - 5.8  - 

RPD%RPD% RPD% RPD% RPD% RPD%

PHowe
Rectangle



Appendix F (iii)- Summary of Rinsate Blank Analytical Results

Sample RB1 RB2 RB3 RB4

Date 4/09/2008 4/09/2008 9/09/2008 10/09/2008

Lab Report 08ENME0023714 08ENME0023714 08ENME0024196 08ENME0024479

Laboratory Labmark Labmark Labmark Labmark

Analyte Units
Labmark 

LOR
ALS LOR

pH Value and Total Dissolved Solids

pH  pH Unit 0.1 0.01 - - 8 6.3

TDS mg/L 1 1 - - <20 <20

Electrical conductivity uS/cm 20 1 - - <20 <20

Alkalinity

Hydroxide as CaCO3 mg/L 5 1 - - -

Carbonate as CACO3 mg/L 5 1 - - <1 <1

Bicarbonate as CACO3 mg/L 5 1 - - 20 10

Total Alkalinity as CACO3 mg/L 5 1 - - 20 10

Acidity 

Acidity as CACO3 mg/L - - -

Dissolved Major Cations

Calcium mg/L 0.1 1 0.225 0.201 0.167 0.535

Iron mg/L 0.1 <0.1 <0.1 <0.1 0.264

Magnesium mg/L 0.1 1 <0.1 <0.1 <0.1 0.171

Sodium mg/L 0.1 1 <0.1 <0.1 0.33 1.79

Potassium mg/L 0.1 1 <1 <1 <1 <1

Total Metals

Iron mg/L 0.1 0.01 - - -

Dissolved Metals

Aluminium mg/L 0.001 0.01 0.0095 0.02 0.0067 <0.001

Antimony mg/L 0.001 0.001 <0.001 <0.001 <0.001 <0.001

Arsenic mg/L 0.001 0.001 <0.001 <0.001 <0.001 <0.001

Barium mg/L 0.001 0.001 <0.001 <0.001 <0.001 <0.001

Beryllium mg/L 0.001 0.001 <0.001 <0.001 <0.001 <0.001

Boron mg/L 0.001 0.05 <0.001 <0.001 0.0064 0.0012

Cadmium mg/L 0.0002 0.0001 <0.0002 <0.0002 <0.0002 <0.0002

Chromium mg/L 0.001 0.001 <0.001 <0.001 <0.001 <0.001

Cobalt mg/L 0.001 0.001 <0.001 <0.001 <0.001 <0.001

Copper mg/L 0.001 0.001 0.0023 0.0014 0.0016 0.0025

Lead mg/L 0.001 0.001 <0.001 <0.001 <0.001 <0.001

Lithium mg/L 0.001 0.001 <0.001 <0.001 <0.001 <0.001

Manganese mg/L 0.001 0.001 <0.001 <0.001 <0.001 0.0011

Molybdenum mg/L 0.001 0.001 <0.001 <0.001 <0.001 <0.001

Nickel mg/L 0.001 0.001 <0.001 <0.001 <0.001 0.0032

Selenium mg/L 0.001 0.01 <0.001 <0.001 <0.001 <0.001

Strontium mg/L 0.001 0.001 <0.001 <0.001 0.0011 0.011

Thallium mg/L 0.001 0.001 <0.001 <0.001 <0.001 <0.001

Thorium mg/L 0.001 0.001 - - -  - 

Tin mg/L 0.001 0.001 <0.001 <0.001 <0.001 <0.001

Titanium mg/L 0.001 0.01 <0.001 <0.001 <0.001 <0.001

Uranium mg/L 0.001 0.001 <0.001 <0.001 <0.001 <0.001

Vanadium mg/L 0.001 0.01 <0.001 <0.001 <0.001 <0.001

Zinc mg/L 0.001 0.005 0.055 0.029 0.012 0.14

Gold mg/L 0.01 0.001 - - -  - 

Silica

Silica mg/L 1 <1 <1 <1 <1

Sulphate

Sulphate mg/L 2 - - 0.9 1.1

Chloride

Chloride mg/L 1 - - 1.3 2.2

Fluoride

Fluoride mg/L 0.1 - - <0.5 <0.5

Total Kjeldahl Nitrogen as N

TKN as N mg/L 1 0.1 - - <1 <1

Ionic Balance

Total Anions meq/L 0.01 - - -

Total Cations meq/L 0.01 - - -

Ionic Balance % 0.01 - - -

Total Organic Carbon (TOC)

Total Organic Carbon mg/L 1 1 1.4 1.2 <1 2.1

Nitrite as N

NO2-N mg/L 0.5 0.01 - - <0.5 <0.5

Nitrate as N

NO3-N mg/L 0.5 0.01 - - <0.5 <0.5

Total Nitrogen (as N)

Total Nitrogen (as N) mg/L 2 0.1 - - <2 <2

Notes

LOR - Limit of reporting

- Not Analysed

* Raised LOR

PHowe
Rectangle
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Well cover

8" STL casing 0-6m,
grouted to surface

6" STL pre-collar 0-84m

Open hole to 120m

QUATERNARY SEDIMENTS: white, yellow-tan sandy/silty clay,
calcareous with gypsum

QUATERNARY SEDIMENTS: red, purple and white sand, fine
grained  with some green and grey clay

QUATERNARY SEDIMENTS: white and pink, fine-medium grained
 sands and sandstone

QUATERNARY SEDIMENTS: brown and grey sandy clay, very
plastic, fine-grained sand

QUATERNARY SEDIMENTS: brown silty clay, very plastic,
increasing sandstone and consolidated limestone fragments

QUATERNARY SEDIMENTS: cavity

QUATERNARY SEDIMENTS: brown silty clay, very plastic, with
consolidated limestone, minor sandstone and red shale from 60m

ANDAMOOKA LMST: white and yellow consolidated limestone
with grey dolomite

ANDAMOOKA LMST: mainly grey dolomite with some white and
tan-yellow consolidated limestone with iron stained shale, voids
and precipitate from 78-80m

ANDAMOOKA LMST: mainly grey dolomite with some
consolidated limestone with minor sandstone, quartz and gypsum
from 92.m

ANDAMOOKA LMST: grey and pink dolomite with some limestone
and increasing quartz/sandstone and minor gypsum and green
shale

ANDAMOOKA LMST: pink and grey dolomite and sandstone with
increasing green shale from 110m and increasing red shale from
114m

ARCOONA QTZT (RD): white and pink sandstone/quartzite with
some red shale

MAR1-10 / RD3460

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

12/11/2007

120
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EOH at 120m

no major
fracturing,
visible
macropores
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Well cover

8" STL casing 0-6m,
grouted to surface

6" STL pre-collar 0-84m

Open hole to 120m

QUATERNARY SEDIMENTS: red and white sandy-clay, minor
gypsum minerals

QUATERNARY SEDIMENTS: white silty clay

QUATERNARY SEDIMENTS: red purple and white sandy clay
with siltstone

QUATERNARY SEDIMENTS: yellow-tan silty clay

QUATERNARY SEDIMENTS: white and tan fine grained sand

QUATERNARY SEDIMENTS: light grey white and brown sand
with minor  purple clay

QUATERNARY SEDIMENTS: grey sandy clay with red and yellow
clay

QUATERNARY SEDIMENTS: brown and green clay with silt and
fine sand

ANDAMOOKA LMST: Purple and white limestone, calcareous,
vilible macropores

ANDAMOOKA LMST: yellow and tan dolomitic limestone

ANDAMOOKA LMST: grey and light grey dolomite with minor
yellow consolidated limestone

ANDAMOOKA LMST: dark grey dolomite with light dolomite,
yellow consolidated limestone and pink porous limestone

ANDAMOOKA LMST: dark brown clay-silt, black organic material

ANDAMOOKA LMST: dolomite with brown siltstone,-clay

ANDAMOOKA LMST: dark grey dolomite with light dolomite,
sandstone with visible macropores

ANDAMOOKA LMST: light grey dolomite with pink dolomite, minor
white sandstone/quartz

ANDAMOOKA LMST: light dolomite, pink dolomite wuith red and
green shale bands and minor quartz.sandstone

ARCOONA QTZT (RD): pink, white and green sandstone, quartzite
 fused with red and green shale
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BHPB Motherwell MAR
EV-07
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9/11/2007
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fracture 78-
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fracture
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fracture
101m

fracture
108m
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Well cover

17.5" STL casing 0-6m,
 grouted to surface

QUATERNARY SEDIMENTS: Silty Sand, red-brown, fine to
medium grained

QUATERNARY SEDIMENTS: Limestone, white, abundant gypsum
 crystals and orange-brown fine to medium grained sands

QUATERNARY SEDIMENTS: Sand, red-orange, fine-grained

QUATERNARY SEDIMENTS: Silt, yellow-white with small
calcarious fragments and white clay

BULLDOG SHALE: Shale, cream, yellow and grey, mottled with
minor sandstone (yellow and red) and shale (red) fragments

BULLDOG SHALE: Shale, red/brown, with red porous sandstone
(cream and yellow) and  minor gypsum

BULLDOG SHALE: Shale, mainly brown with some green, soft
with minor gypsum

BULLDOG SHALE: Shale, green with some brown, becoming
harder, increased sandstone (40%), fine-grained

BULLDOG SHALE: Shale, brown and green with some sandstone
and quartz fused sandstone
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BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

07/122007

204.5

69.38

K Furness 07/12/2007
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10" STL pre-collar 0-
124m

Open hole to 204.5m

BULLDOG SHALE: Shale, brown and green with minor limestone
fragments

ANDAMOOKA LMST: Grey and white limestone with minor red
and green shale

ANDAMOOKA LMST: Grey crystalline dolomite with white quartz
or limestone veins

ANDAMOOKA LMST: Dolomite, (light grey and with with some
pink), mottled, minor quartz

ANDAMOOKA LMST: Limestone (whtie with some grey and pink),
visible bands with 50% shale (red/brown and some green), soft,
some quartz and dark dolomite

ANDAMOOKA LMST: Limestone (white and pink), banded, minor
shale (brown/red)

ANDAMOOKA LMST: Limestone (white, pink and green), some
minor shale (brown/red)

ANDAMOOKA LMST: Limestone, mainly pink with some white,
becoming darker

ANDAMOOKA LMST: Limestone (green, white and light brown),
with shale (brown and green)

ANDAMOOKA LMST: Limestone (green, white and light brown,)
with minor shale (pink and red), some sandstone (red) and quartz
(light)

ANDAMOOKA LMST: Dolomite, (purple, shite and some green),
mottled and crystalline, with some quartz (white and red)

ANDAMOOKA LMST: Dolomite/Limestone, (purple and green),
some mottled and crystalline

ANDAMOOKA LMST: Limestone, (green) mottled and highly
porous with dissolution features

ANDAMOOKA LMST: Limestone (green, pink, white), crystalline
and porous

MAR2/ RD3458

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

07/122007
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694182 6660886

08/12/2007
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0.30

0.25
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0.04
EOH at 204.5 m

minor water
 cut

fracture
and water
cut

fracture,
increased
water and
salinity

197-199m
large
fracture

very slow
penetration
 and
excessive
water
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Well cover

16" STL casing 0-6m,
grouted to surface

QUATERNARY SEDIMENTS: Silty Sand, red-brown, fine to
medium grained

QUATERNARY SEDIMENTS: Limestone, white, abundant gypsum
 crystals and orange-brown fine to medium grained sands

QUATERNARY SEDIMENTS: Silty Sand, white-cream, fine
grained, abundant gypsum crystals

QUATERNARY SEDIMENTS: Sandy Clay, orange and brown with
cream mottling, medium grained sands

QUATERNARY SEDIMENTS: Silty Sand, unconsolidated, orange-
brown, fine-grained

QUATERNARY SEDIMENTS: Clayey Sand, beige, medium
grained sands

QUATERNARY SEDIMENTS: Silty Sand, white-cream, fine
grained

BULLDOG SHALE: Shale, light brown, abundant gypsum crystals,
low plasticity, soft

BULLDOG SHALE: Shale, light brown and grey, low plasticity, soft

BULLDOG SHALE: Shale, dark grey to black with yellow and
cream mottling, low plasticity, soft, minor white sandstone
fragments

BULLDOG SHALE: Shale, grey, grading into brown, low plasticity,
soft

BULLDOG SHALE: Shale, brown with some grey mottling from
50m, low plasticity, becoming harder with depth. Minor gypsum
crystals from 58m, minor cream shale from 70m.

MAR2-10 / RD3456

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

03/12/2007

198

70.04 (shallow)/82.81 (deep)

M Ivanova 30/11/2007

694194 6660873

04/12/2007
GDA94 Zone 53

n/a

27/11/2007
8 inches

0.80

0.75

0.43

0.67

0.67

0.67

0.60

0.40

0.55

0.60
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8" STL pre-collar 0-
84m, grouted 122-
124m

Shallow installation
50mm PVC monitoring
casing; blank 0-130m,
slotted 130-136m

7-15mm gravel pack
126-136m

Cement/bentonite seal
112-126m

BULLDOG SHALE: Shale, brown and grey, hard, with minor white
sandstone and gypsum crystals. Minor grey limestone fragments
from 74m. Poor to no returns at 80-82 and 112-117m.

ANDAMOOKA LMST: Limestone and dolomite, grey, with visible
dissolution features, ~50% brown and grey shale

ANDAMOOKA LMST: Limestone and dolomite, grey and white,
minor brown and grey shale

ANDAMOOKA LMST: Limestone and Dolomite, white and grey,
crystalline

ANDAMOOKA LMST: Limestone, white and pink, some white fine-
grained sandstone, and dark grey and white quartzite

ANDAMOOKA LMST: Dolomite, white and pink

MAR2-10 / RD3456

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

03/12/2007

198

3

3

3

3

70.04 (shallow)/82.81 (deep)

38

37.2

38.4

M Ivanova 30/11/2007

694194 6660873

04/12/2007
GDA94 Zone 53

n/a

27/11/2007
8 inches

150

150

wc

0.55

0.50

0.40

0.43

0.35

0.38

0.26

0.26

0.26

0.40

0.55

Poor to no
returnsat
80-82m -
foam
injected to
wet hole
and
recover
cuttings

Minor to no
 returns at
112-117m -
 foam
injected
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Deep installation 50mm
 PVC monitoring
casing; blank 0-192m,
slotted 192-198m

7-15mm gravel pack
182-198m

Cement/bentonite seal
144-182m

ANDAMOOKA LMST: Dolomite, white and pink, interbedded with
~20% brown shale, minor white clay and pyrite

ANDAMOOKA LMST: Dolomite, white and pink, interbedded with
~40-50% brown shale

ANDAMOOKA LMST: Dolomite, white with minor pink, minor grey
limestone and pyrite fragments

ANDAMOOKA LMST: Dolomite and Limestone, white, grey and
pink, with visible dissolution features, minor pyrite, minor white and
 pink fine-grained sandstone and minor grey-green shale.
Interbedded brown and/ or grey shale at 160-162 (~20% brown
and grey), 164-166 (~5% brown), and 166-168 (~5% grey).

ANDAMOOKA LMST: Limestone and Sandstone, grey, brown and
minor white, interbedded with ~20% brown and green shale.

ANDAMOOKA LMST: Sandstone, purple-brown, calcareous, fine-
grained, with ~30% grey-green and white limestone and minor
green shale.

ANDAMOOKA LMST: Limestone, grey, white and yellow, minor
purple sandstone.

ANDAMOOKA LMST: Dolomite, pink, with ~50% grey, white and
yellow limestone, and evidence of dissolution. Minor pink and grey
fine-grained sandstone from 184m.

ANDAMOOKA LMST: Dolomite with ~50% fine-grained sandstone
and quartzite, mostly pink with some grey. Minor grey and white
limestone.

ANDAMOOKA LMST: Quartzite, pink with minor grey, ~20% pink
and grey dolomite, minor grey shale.

ARCOONA QTZT (RD): Quartzite, grey and pink, with grey and
pink sandstone from 196m.

MAR2-10 / RD3456

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

03/12/2007

198

5

6

6

7

7

8

9

10

12

14

70.04 (shallow)/82.81 (deep)

37.6

37.8

38.6

38.2

47.1

49.0

45.6

51.9

103.8

134.4

M Ivanova 30/11/2007

694194 6660873

04/12/2007
GDA94 Zone 53

n/a

27/11/2007
8 inches

150

150

150

150

150

150

150

150

150

150

0.55

0.46

0.46

0.46

0.46

0.50

0.46

0.38

0.33

0.43
EOH at 198m

Fracturing/
broken
ground as
recorded
by driller:
137-138,
139-140,
141-142,
147-148,
151-152,
155-158,
159-160,
161-162,
165-166,
167-168,
170-171,
173-174,
175-176,
179-160,
185-186,
and 197-
198 (the
latter
accompanied
 by
noticeable
increase in
airlift rate).
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Well cover

16" STL casing 0-6m,
grouted to surface

QUATERNARY SEDIMENTS: Silty-sand, red-orange, fine to
medium grained

QUATERNARY SEDIMENTS: White limestone and white, yellow
and brown consolidated sandstone

QUATERNARY SEDIMENTS: Sand, brown and orange, fine to
medium grained, minor clay content

QUATERNARY SEDIMENTS: Sandy clay, yellow, orange and
brown, medium grained sands, some white limestone fragments

QUATERNARY SEDIMENTS: Sand, unconsolidated, yellow and
red-brown and silty-sand, chite-cream from 16m, with abundant
gypsum crystals

BULLDOG SHALE: Shale, white-cream with yellow mottling, low
plasticity, soft, abundant gypsum and white sandstone fragments

BULLDOG SHALE: Shale, grey with yellow and cream mottling,
low plasticity, soft

BULLDOG SHALE: Shale, purple-brown grading into brown, grey
mottling, minor white sandstone fragments, low plasticity,
becoming harder with depth. Minor gypsum crystals from 58m,
minor grey limestone fragments from 74m.

MAR2-50 / RD3457

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

03/12/2007

198

70.43 (shallow)/83.27 (deep)

M Ivanova 30/11/2007

694231 6660906

04/12/2007
GDA94 Zone 53

n/a

25/11/2007
8 inches

0.80

0.75

0.40

0.33

0.55

0.50

0.55

0.50

0.50

0.55
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8" STL pre-collar 0-
84m, grouted 122-
124m

Shallow installation
50mm PVC monitoring
casing; blank 0-130m,
slotted 130-136m

7-15mm gravel pack
126-136m

Cement/bentonite seal
112-126m

BULLDOG SHALE: Shale, brown and grey, hard, minor white
sandstone and incereasing grey limestone fragments. Poor to no
returns to 106m.

ANDAMOOKA LMST: Limestone, white, ~40% brown and grey
shale

ANDAMOOKA LMST: Limestone, white and grey, ~20% brown
and grey shale decreasing from 120m

ANDAMOOKA LMST: Limestone, grey and white, medium to
coarse grained sands from 126m, some visible dissolution
features, minor pyrite at 126-128m

ANDAMOOKA LMST: Limestone and dolomite, grey, white and
pink, interbedded with borwn shale: ~30% at 138-139, ~10% at
140-142 and ~50% at 142-144

MAR2-50 / RD3457

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

03/12/2007

198

3

3

4

70.43 (shallow)/83.27 (deep)

29

34.2

34.2

M Ivanova 30/11/2007

694231 6660906

04/12/2007
GDA94 Zone 53

n/a

25/11/2007
8 inches

100

100

100

wc

0.50

0.35

0.33

0.38

0.35

0.46

0.67

0.43

0.29

0.21

0.43

0.55

poor/no
returns 87-
106m

poor
returns
112-115m
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Deep installation 50mm
 PVC monitoring
casing; blank 0-192m,
slotted 192-198m

7-15mm gravel pack
182-198m

Cement/bentonite seal
144-182m

ANDAMOOKA LMST: Dolomite, white, pink and grey, some visible
 dissolution features and minor pyrite, ~5% brown shale and minor
grey shale at 146-148

ANDAMOOKA LMST: Dolomite and limestone, white pink and
grey, with some white, pink and grey-green sandstone and very
minor green shale. Noticeable fracturing between 156 and 162m.

ANDAMOOKA LMST: Sandstone, fine-grained, mostly pink-purple
with ~40% grey and green limestone and dolomite and minor
brown shale

ANDAMOOKA LMST: Limestone and dolomite, grey, with some
red-purple sandstone. Fracture at ~171m.

ANDAMOOKA LMST: Sandstone, red-purple, with ~5-10% grey
dolomite

ANDAMOOKA LMST: Sandstone, purple, white and green,
calcareous, with ~40% grey dolomite

ANDAMOOKA LMST: Dolomite, pink, white and grey, with pink,
grey and minor purple sandstone with increasing yellow dolomite,
pink and grey quartzite and disolution features from 180m

ANDAMOOKA LMST: Quartzite and sandstone, pink and grey,
with ~20% pink, grey and yellow dolomite

ARCOONA QTZT (RD): Quartzite and sandstone, pink, with some
grey-green, white and red quartzite and sandstone from 194m

MAR2-50 / RD3457

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

03/12/2007

198

3

5

6

6

7

9

9

10

10

12

15

70.43 (shallow)/83.27 (deep)

35

35.4

48.4

45.6

51.3

46.5

59.2

66.4

144.0

M Ivanova 30/11/2007

694231 6660906

04/12/2007
GDA94 Zone 53

n/a

25/11/2007
8 inches

100

100

100

120

120

120

120

120

150

160

180

0.46

0.40

0.35

0.55

0.50

0.43

0.30

0.38

0.32

0.20
EOH at 198m

fracturing
156-162m

fracture
171m
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Well cover

17.5" STL casing 0-6m,
 grouted to surface

10" STL pre-collar 0-
88m

QUATERNARY SEDIMENTS: Sand (red), fine, clay (green), low
plasticity, with small sandstone (red) and shale (dark)

QUATERNARY SEDIMENTS: Clay (green) with sandstone (red),
quartz, with minor shale (dark)

QUATERNARY SEDIMENTS: Clay (green) medium plasticity, with
increasing sandstone (red), sitly-clay (yellow) and gypsum

QUATERNARY SEDIMENTS: Silt/sandstone (red/brown) with
gypsum, sandy-clay (yellow) and clay (green) low-plasticity

QUATERNARY SEDIMENTS: Clay (green, yellow and some red)

QUATERNARY SEDIMENTS: Clay (green, yellow and some red)
with some sandstone (yellow and red) and gypsum

BULLDOG SHALE: Shale (red with some green ~20%), gypsum,
some sandstone (red, yellow) and siltstone (grey)

BULLDOG SHALE: Shale (mainly red with 30% green) and
gypsum

BULLDOG SHALE: Shale (brown/red and green/grey), occasional
gypsum

BULLDOG SHALE: Shale (brown/red and green/grey) with minor
sandstone

BULLDOG SHALE: Shale (brown/red and green/grey), minor
sandstone and 10% limestone (white)

BULLDOG SHALE: Shale (brown/red and green/grey), minor
sandstone and 30% limestone (white)

ANDAMOOKA LMST: Shale (brown/red and green/grey), with
limestone (white/tan and some grey) porous

ANDAMOOKA LMST: Limestone (grey and white) mottled,
consolidated with some shale (green and red)

ANDAMOOKA LMST: Limestone (light grey and white) mottled,
dolomitic

ANDAMOOKA LMST: Limestone (white with increasing pink)

ANDAMOOKA LMST: Limestone (white, less pink), visible
macropores

ANDAMOOKA LMST: Limestone (white, dark pink and some

MAR3/ RD3465

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

24/01/2008

228

0.5

0.5
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0.29

0.31
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Open hole to 228m

green), crystalline

ANDAMOOKA LMST: Dolomitic limestone (grey, white and some
pink and green), mottled

ANDAMOOKA LMST: Limestone (dark pink with some white),
mottled

ANDAMOOKA LMST: Dolomitic limestone (grey-pink) mottled

ANDAMOOKA LMST: Limestone (white and pink with some green)
 crystalline and highty laminated

ANDAMOOKA LMST: Limestone (white) crystalline

ANDAMOOKA LMST: Limestone (white, pink and light grey),
highly porous and laminated

ANDAMOOKA LMST: Dolomitic limestone (dark grey)  porous

ANDAMOOKA LMST: Dolomitic limestone (dark grey)  porous with
 some sandstone

ANDAMOOKA LMST: Dolomite (dark grey) porous with some
limestone (light grey and pink) crystalline and 50%
quartz/sandstone

ANDAMOOKA LMST: Dolomite (dark grey) porous

ANDAMOOKA LMST: Dolomite (dark grey) with sandstone bands
(pink, yellow and grey) porous

ANDAMOOKA LMST: Limestone (grey) and sandstone (grey)

ANDAMOOKA LMST: Limestone (light and dark grey) some
porous, platey cleavage, some sandstone

ARCOONA QTZT (RD): Limestone (light and dark grey, pink)
platey cleavage, some sandstone and grey and red shale

MAR3/ RD3465

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

24/01/2008

228
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~25
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72.4

K Furness 24/01/2008

691905 6656771

29/01/2008
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n/a
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220

220

220

200

210

210

210

210

210

230

230

230
230
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0.30

0.43

0.43

0.44

0.41

0.38

0.43

0.30

0.35

0.40
0.35

EOH at 228 m

fracture at
170-172m
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Well cover

16" STL casing 0-6m,
grouted to surface

8" STL pre-collar 0-
88m, grouted 80-88m

QUATERNARY SEDIMENTS: Gravelly Sand, orange-brown

BULLDOG SHALE: Shale, light brown, some gypsum

BULLDOG SHALE: Shale, light brown, light grey-green, red-brown,
 yellow and orange, soft, low plasticity

BULLDOG SHALE: Shale, brown, with ~40% limestone/ dolomite,
white and light grey

ANDAMOOKA LMST: Limestone/ dolomite, light grey and white

ANDAMOOKA LMST: Limestone/ dolomite, white and light grey,
crystalline

ANDAMOOKA LMST: Limestone/ dolomite, light grey and white
with minor pink

ANDAMOOKA LMST: Dolomitic limestone, pink and minor light
grey

ANDAMOOKA LMST: Shale, dark brown

ANDAMOOKA LMST: Dolomitic limestone, pink and white, ~30%
brown shale

ANDAMOOKA LMST: Shale, brown

MAR3-20 / RD3464

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

20/01/2008
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M Ivanova 20/01/2008

691878 6656788

22/01/2008
GDA94 Zone 53

n/a

13/01/2008
6 inches

wc

0.36

0.67

0.60

1.00

0.86

0.40

0.86

0.60

0.75

0.75
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50mm PVC monitoring
casing; blank 0-222m,
slotted 222-228m

7-15mm gravel pack
211-228m

Cement/bentonite seal
200-210m

ANDAMOOKA LMST: Dolomitic limestone, pink and white with
minor grey-green

ANDAMOOKA LMST: Limestone, cream-white and pink,
interbedded with ~20-30% brown shale and minor grey shale

ANDAMOOKA LMST: Limestone, pink-orange

ANDAMOOKA LMST: Limestone, pink-purple and cream, minor
dark purple sandstone

ANDAMOOKA LMST: Limestone and dolomite, purple-brown with
minor crystalline cream, yellow and green (green becoming more
abundant with depth). ~10% brown and light grey shale at 136-
138m.

ANDAMOOKA LMST: Dolomite, pink and white, visible
macropores, minor pyrite

ANDAMOOKA LMST: Dolomitic limestone, white and grey, visible
macropores, minor mica and pyrite

ANDAMOOKA LMST: Dolomite, white and grey, ~30% light grey
sandstone

ANDAMOOKA LMST: Dolomite, white and grey, numerous
macropores, ~30% light grey sandstone, ~20% white and grey
quartzite, minor pyrite

ANDAMOOKA LMST: Dolomite and sandstone, light grey and
white, abundant macropores, minor pyrite

ANDAMOOKA LMST: Dolomite, grey, ~30% pink sandstone and
quartzite

ARCOONA QTZT (RD): Quartzite, pink, with ~ 20% grey dolomite
and minor grey shale

MAR3-20 / RD3464

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

20/01/2008
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208.7

36.5
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39.5
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39

42
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M Ivanova 20/01/2008

691878 6656788

22/01/2008
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n/a
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0.86

0.46
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0.43

0.23

0.27

0.30

0.38

0.38

0.35

0.23

0.06

0.20

0.20

EOH at 228m

fracture at
214m
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Well cover

17.5" STL casing 0-6m,
 grouted to surface

10" STL pre-collar 0-
84m

QUATERNARY SEDIMENTS: Silt (white/ tan), with limestone
(white) calcareous nodules, and some dark sandstone

QUATERNARY SEDIMENTS: Silty sand (white), with gypsum
crystals, sandstone and some white calcareous fragments

QUATERNARY SEDIMENTS: Sandy clay (red, yellow and white),
coarse grained sand and med-plastic clay, some gypsum crystals
and dark sandstone

QUATERNARY SEDIMENTS: Silt (brown) with 50% gypsum,
sandstone (yellow, white, dark red)

BULLDOG SHALE: Shale (brown, white, yellow, grey and red) with
 some gypsum crystals and sandstone

BULLDOG SHALE: Shale, green and brown, very plastic

BULLDOG SHALE: Shale, green/ brown, very soft

BULLDOG SHALE: Shale, green-grey and red, very plastic

BULLDOG SHALE: Shale, green and red, with quartz/sandstone
fragments

ANDAMOOKA LMST: Yellow, white and brown limestone with
sandstone and minor clay and shale

ANDAMOOKA LMST: Limestone, grey, pink, white and yellow,
consolidated, with minor white and black quartzite/sandstone

ANDAMOOKA LMST: White, pink and grey dolomitic limestone
with some sandstone

ANDAMOOKA LMST: Limestone, green, white and pink, visible
macropores (dissolution features), with siltstone and sandstone
and minor gypsum

MAR4/ RD3463

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

13/122007

186

<0.1

<0.1

70.26

K Furness 13/12/2007

689954 6650868

14/12/2007
GDA94 Zone 53

n/a

08/12/2007
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0.35
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0.21

0.13

0.26

loss in
circulation
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Open hole to 186m

ANDAMOOKA LMST: Limestone, white, light green and pink,
porous, with some siltstone

ANDAMOOKA LMST: Dolomite, grey, with white and tan
consolidated limestone

ANDAMOOKA LMST: Dolomite, grey, porous

ANDAMOOKA LMST: Dolomite, grey-pink, hard, some porous
grey dolomite

ANDAMOOKA LMST: Dolomite, grey and white, visible
macropores

ANDAMOOKA LMST: Dolomite, white and light grey

ANDAMOOKA LMST: Dolomite, grey, with minor grey sandstone

ANDAMOOKA LMST: Dolomite, grey, with minor green shale and
sandstone

ANDAMOOKA LMST: Dolomite, grey, with some white/grey
sandstone

ANDAMOOKA LMST: Dolomite, pink and green, with sandstone
and gypsum

ARCOONA QTZT (RD): Shale, green and red, with white and dark
grey quartzite and sandstone and dark grey dolomite

MAR4/ RD3463

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

13/122007

186
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0.21

0.27

0.29

0.21

0.17
0.10

EOH at 186 m

fracture/cavity
 at 101-
102m,
slight loss
in
circulation,
fracture at
103m

fracture

fracture
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Well cover

16" STL casing 0-6m,
grouted to surface

8" STL pre-collar 0-
94m, grouted 92-94m

Shallow installation

7-15mm gravel pack
91-120m

Cement/bentonite seal
80-91m

QUATERNARY SEDIMENTS: Silty sandy clay, tan, white
calcareous nodules and black sandstone

QUATERNARY SEDIMENTS: Red silty sandy clay and green clay
with white calcareous nodules and black sandstone

QUATERNARY SEDIMENTS: Red and green clay with gypsum
and black and yellow sandstone

BULLDOG SHALE: Interbedded layers of grey, green, purple and
red shale, very plastic (mainly green)

ANDAMOOKA LMST: Yellow and white limestone with some
sandstone and brown clay

ANDAMOOKA LMST: Grey, yellow and white consolidated
limestone with some sandstone, quartz and gypsum

ANDAMOOKA LMST: White/light grey and yellow consolidated
limestone

ANDAMOOKA LMST: Pink, grey, yellow/tan and white limestone
with some shale

ANDAMOOKA LMST: Pink and grey (some tan) limestone with
some pink and white sandstone and minor pyrite fragments,
increasing to 20% white sandstone from 88m

ANDAMOOKA LMST: Limestone, pink, minor sandstone and pyrite
 fragments

ANDAMOOKA LMST: Dolomite, light grey and pink, some
limestone with visible dissolution features

MAR4-20 / RD3462

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

22/11/2007

186

69.77 (shallow)/71.77 (deep)

35.6

M Ivanova 22/11/2007

689985 6650885

29/11/2007
GDA94 Zone 53

n/a

18/11/2007
8 inches
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1.00
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0.67

0.46

0.55

0.50
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0.30

1.33

0.46

0.15

fracture
80m/broken
 ground,
poor
returns

fracture 92-
93m

broken
ground 97-
98m
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50mm PVC monitoring
casing; blank 0-100m,
slotted 100-106m

Deep installation 50mm
 PVC monitoring
casing; blank 0-180m,
slotted 180-186m

7-15mm gravel pack
168-186m

Cement/bentonite seal
120-168m

ANDAMOOKA LMST: Dolomite, light grey, tan, pink and white,
some limestone with green tinge, minor pink sandstone and pyrite
fragments. Visible dissolution features and iron oxide stained
dodules 120-124m. Minor white silty clay at 148-150. Minor green
shale at 154-158. Approx. 20% tan dolomite between 160 and
162m.

ANDAMOOKA LMST: Dolomite, light grey with a green tinge and
with increasing pink, increasing amount of light grey to white
sandstone.

ARCOONA QTZT (RD): Dolomite, light grey and pink, interbedded
with ~40% red-brown shale and minor grey shale, increasing in
grey white and red sandstone from 180m

ARCOONA QTZT (RD): Sandstone, pink with some light grey,
~10% red-brown shale and minor light grey dolomite

MAR4-20 / RD3462

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

22/11/2007

186

3

3

4

3

5

6

6

7

9

9

10

10

12

69.77 (shallow)/71.77 (deep)

39

39.6

44.4

43.8

44.7

48.3

45.6

48.6

46.8

48.9

48.6

53.7

56.1

67.2

70.4

M Ivanova 22/11/2007

689985 6650885

29/11/2007
GDA94 Zone 53

n/a

18/11/2007
8 inches

300

300

300

300

300

300

300

300

300

300

300

300

300

300

300

0.35

0.35

0.33

0.30

0.26

0.26

0.26

0.19

0.15
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DRILLING CO:
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DATE:

DATE:

REFERENCE POINT (m AHD):

EASTING: NORTHING:

Depth (m bgl):Date:
PROJECTION:

WELL PERMIT NUMBER:

DATE STARTED:
BOREHOLE DIAMETER:

U
N
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R
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W
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U
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)

B
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Well cover

16" STL casing 0-6m,
grouted to surface

8" STL pre-collar 0-
82m, grouted 80-82m

Shallow installation
50mm PVC monitoring
casing; blank 0-88m,
slotted 88-94m

7-15mm gravel pack
84-120m

Cement/bentonite seal
70-84m

QUATERNARY SEDIMENTS: Tan silty sandy clay with white
calcareous nodules and black sandstone

QUATERNARY SEDIMENTS: Red silty sandy clay and green clay
with white calcareous nodules and black sandstone

QUATERNARY SEDIMENTS: Red and green clay with gypsum
and black and yellow sandstone

QUATERNARY SEDIMENTS: Yellow and red clay with gypsum
and black sandstone

BULLDOG SHALE: Green-grey and red shale becoming yellow
from 58m, very plastic

BULLDOG SHALE: Green and red shale with quartz/sandstone
fragments

ANDAMOOKA LMST: Yellow, white and brown limestone with
sandstone and minor clay and sthale

ANDAMOOKA LMST: Grey, pink, white and yellow consolidated
limestone with minor white and black quartzite/sandstone

ANDAMOOKA LMST: White, pink and grey dolomitic limestone
with some sandstone

ANDAMOOKA LMST: Green, white and pink limestone, visible
macropores (dissolution features), with siltstone and sandstone
and minor gypsum

ANDAMOOKA LMST: White, light green and pink porous
limestone with some siltstone

MAR4-50 / RD3461

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

18/11/2007

186

1

0

>4

68.93 (shallow)/69.07 (deep)

33.5

35

K Furness 18/11/2007

689909 6650915

21/11/2007
GDA94 Zone 53

n/a

13/11/2007
8 inches

wc

wc

0.43

0.22

0.21

0.86

0.50

1.00

0.60

0.67

0.33

0.50

0.46

0.50

0.38

0.18

fracture
80m
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PROJECT NUMBER:
PROJECT NAME:
LOCATION:
DRILLING CO:
DRILLING METHOD:
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DATE:
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REFERENCE POINT (m AHD):

EASTING: NORTHING:

Depth (m bgl):Date:
PROJECTION:

WELL PERMIT NUMBER:

DATE STARTED:
BOREHOLE DIAMETER:
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cm

)

B
IT

 L
O

G

Deep installation 50mm
 PVC monitoring
casing; blank 0-180m,
slotted 180-186m

7-15mm gravel pack
168-186m

Cement/bentonite seal
120-168m

ANDAMOOKA LMST: Grey dolomite with white and tan
consolidated limestone, porous from 100m

ANDAMOOKA LMST: Hard, grey-pink and white dolomite, some
porous grey dolomite

ANDAMOOKA LMST: White and light grey dolomite

ANDAMOOKA LMST: Grey dolomite with minor grey sandstone

ANDAMOOKA LMST: Grey dolomite with minor green shale and
standstone

ANDAMOOKA LMST: Pink and green dolomite with sandstone and
 gypsum

ARCOONA QTZT (RD): Green and red shale with white and dark
quartzite and sandstone. Dark grey dolomite decreasing by 184m

MAR4-50 / RD3461

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

18/11/2007

186

>4

5

5

6

>6

>6

>6

~7

7

7

7

7
7

7

7

68.93 (shallow)/69.07 (deep)

35

36

35

36.5

39

39

39.5

39

39

42

45.5

50
58

74

76.0

K Furness 18/11/2007

689909 6650915

21/11/2007
GDA94 Zone 53

n/a

13/11/2007
8 inches

0.25

0.21

0.24

0.27

0.33

0.23

0.29

0.27

0.17

0.27

0.25

0.24
0.21

0.15

0.35

EOH at 186m

fracture
110m, loss
of
circulation,
poor
returns
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DATE:

DATE:

REFERENCE POINT (m AHD):

EASTING: NORTHING:

Depth (m bgl):Date:
PROJECTION:

WELL PERMIT NUMBER:

DATE STARTED:
BOREHOLE DIAMETER:
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R
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Well cover

17.5" STL casing 0-6m,
 grouted to surface

QUATERNARY SEDIMENTS: SAND (red), fine, minor gypsum

QUATERNARY SEDIMENTS: SILTY CLAY: white, some red
sands and abundant gypsum

QUATERNARY SEDIMENTS: SILTY CLAY: white, minor gypsum

QUATERNARY SEDIMENTS: CLAY: white/some purple, low
plasticity

QUATERNARY SEDIMENTS: CLAY: white/some purple, low
plasticity, some silt (brown/yellow/tan)

BULLDOG SHALE: SHALE/SILTSTONE: red with some green with
 clay (green/red/white) low plasticity

BULLDOG SHALE: SHALE: red with some green

BULLDOG SHALE: SHALE/SILTSTONE: red with some green with
 clay (green) and minor sandstone (red and green)

BULLDOG SHALE: SHALE: red with some green with some
sandstone

ANDAMOOKA LMST: LIMESTONE: white, slightly porous with
35% shale (green) and minor sandstone

ANDAMOOKA LMST: LIMESTONE : white and grey mottled

ANDAMOOKA LMST: LIMESTONE: white with some green

ANDAMOOKA LMST: LIMESTONE: white/tan/purple/grey,
fracture, with orange and white quartz

ANDAMOOKA LMST: LIMESTONE: white

ANDAMOOKA LMST: LIMESTONE: yellow and red

ANDAMOOKA LMST: LIMESTONE: white and minor green

ANDAMOOKA LMST: LIMESTONE: white/red/pink, some porous
fines

PT- 40/ RD3467

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

07/02/2008

264

5

5

5

5

6.5

6.5

6.5

6.5

6.5

6.5

68.19

34.8

32.1

34.6

33.7

32.7

33.9

33.9

33.2

32.9

K Furness 07/02/2008

699594 6672970

15/04/2008
GDA94 Zone 53

n/a

01/02/2008
8 inches

200

wc
0.66

0.66

0.66

0.60

0.60

0.60

0.60

0.60

0.66
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PROJECT NUMBER:
PROJECT NAME:
LOCATION:
DRILLING CO:
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DATE COMPLETED:
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DATE:

DATE:

REFERENCE POINT (m AHD):

EASTING: NORTHING:

Depth (m bgl):Date:
PROJECTION:

WELL PERMIT NUMBER:

DATE STARTED:
BOREHOLE DIAMETER:
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E 
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)
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)

B
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bentonite plug 165-
180m

cement seal 140-165m

gravel pack 180-264

Slotted PVC casing
256-264m

ANDAMOOKA LMST: LIMESTONE: white/tan/white/green/purple,
mottled, crystalline

ANDAMOOKA LMST: DOLOMITE: grey with some cystalline
limestone

ANDAMOOKA LMST: LIMESTONE: green/white mottled

ANDAMOOKA LMST: DOLOMITE: grey and tan

ANDAMOOKA LMST: DOLOMITE/LIMESTONE: white/green and
light pink

ANDAMOOKA LMST: DOLOMITE/LIMESTONE: some green and
white porous fines

ANDAMOOKA LMST: DOLOMITE: grey

ANDAMOOKA LMST: DOLOMITE: grey with some porous fines

ANDAMOOKA LMST: DOLOMITE: grey/black

ANDAMOOKA LMST: DOLOMITE: brown/purple/grey

PT- 40/ RD3467

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

07/02/2008

264

6.5

7

7

7

7

7

>25

>25

>25

>25

>25

>25

>25

>25

>25

>25

>25

>25

>25

>25

>25

>25

68.19

32.1

30.2

32.7

32.9

32.7

180.5

190.6

192.3

196.9

199.8

186.6

198.8

194.2

201.6

198.1

201.1

198.5

204.9

198.9

199.4

202.3

200.9

K Furness 07/02/2008

699594 6672970

15/04/2008
GDA94 Zone 53

n/a

01/02/2008
8 inches

0.66

0.54

0.60

0.60

0.60

0.40

0.29

0.24

0.29

0.19

0.16

EOH at 264 m

fracture at
190-191
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PROJECT NUMBER:
PROJECT NAME:
LOCATION:
DRILLING CO:
DRILLING METHOD:

DATE COMPLETED:
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DATE:

DATE:

REFERENCE POINT (m AHD):

EASTING: NORTHING:

Depth (m bgl):Date:
PROJECTION:

WELL PERMIT NUMBER:

DATE STARTED:
BOREHOLE DIAMETER:

U
N

LO
AD

 P
R
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SU

R
E 

(p
si

)

W
AT

ER
 C

U
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EC
 (m

S/
cm

)

B
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Well cover16" STL casing 0-6m,
cementing casing

12" STL casing 0-
124m, cemented in
122-126m

4" Slotted-blank PVC
casing 126-258m

Basket at 128m not
cemented

4" blank PVC casing 0-
126m

QUATERNARY SEDIMENTS: Silty clay (red) low plasticity, med-
fine grained

QUATERNARY SEDIMENTS: Silty clay (green, white, red-brown,
yellow) low plasticity, minor muscovite

QUATERNARY SEDIMENTS: Clay (red-brown and blue-green)
med plasticity, minore shale (brown) from 16-20m and 52-60,
occasional musovite

QUATERNARY SEDIMENTS: Shale (red-brown with some green),
 clay (brown)

QUATERNARY SEDIMENTS: Shale (dark brown with some green
from 74m) with minor muscovite

ANDAMOOKA LMST: Limestone (grey) crystalline with shale (dark
 brown with minor green)

ANDAMOOKA LMST: Limestone (grey) crystalline with minor
dolomitic limestone (grey) and shale (green)

ANDAMOOKA LMST: Limestone (grey, pink, pale green with minor
 red-dark grey) and shale (green)

ANDAMOOKA LMST: Limestone (red, pink, yellow and minor grey)

ANDAMOOKA LMST: Limestone (pink, grey green) dolomitic

ANDAMOOKA LMST: Limestone (pink with minor green and white)

ANDAMOOKA LMST: Limestone (grey, white and green)
crystalline with minor shale (red and green) and sandstone (red)
from 160m

ANDAMOOKA LMST: Limestone (pink, red green) speckled with
shale (purple) from 178m

ANDAMOOKA LMST: Limestone (pink and grey) crystalline with
minor shale (green and red)

ANDAMOOKA LMST: Limestone (light grey) crystalline

ANDAMOOKA LMST: Limestone (grey) crystaline with minor shale
 (grey) banding

ANDAMOOKA LMST: Limestone (grey) crystalline, quartzite (white
 with grey) banding, hard

PT- 42/ RD3498

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

28/03/08

258

<0.1

1.67

2.25

2.5

2.5

2.5

2.5

1.54

1.82

1

~30

~30

~40

~40

~40

~25

58.96

32.9

34.9

30.8

25.3

28.3

25

34.5

34.6

37.8

47.5

66.7

67.2

65.7

65.5

67.7

66.4

66.5

76.4

104

82.5

174

139

205

180

218

250

298

305

K Furness 07/02/2008

690624 6663910

28/03/08
GDA94 Zone 53

n/a

23/03/08
8 inches

180

190

190

190

190

190

190

190

190

195

195

195

195

190

190

190

190

190

280

300

300

300

350

wc

wc

1.00

0.67

0.55

0.60

0.67

0.60

0.67

0.67

0.60

0.67

0.67

0.46

0.43

0.38

0.38

0.43

0.35

0.46

0.46

0.46

0.60

0.67

0.60

0.55

0.29

0.25

0.24

0.29

0.32

0.29

0.30

0.21

0.20

0.20

0.20

0.19

0.15
EOH at 258 m
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DATE:

DATE:

REFERENCE POINT (m AHD):

EASTING: NORTHING:

Depth (m bgl):Date:
PROJECTION:

WELL PERMIT NUMBER:

DATE STARTED:
BOREHOLE DIAMETER:
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R
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B
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Well cover16" STL casing 0-6m,
cementing casing

4" Slotted PVC casing
88-192m

Basket at 52m not
cemented

QUATERNARY SEDIMENTS: Silty Clay (red), fine, low plasticity

QUATERNARY SEDIMENTS: Clay (red/brown), fine, medium
plasticity.

QUATERNARY SEDIMENTS: Clay (red/brown), fine, medium
plasticity, minor clay (green)

QUATERNARY SEDIMENTS: Silty clay (red/brown), low plasticity

QUATERNARY SEDIMENTS: Clay (brown) medium plasticity

QUATERNARY SEDIMENTS: Clay (green) medium plasticity

QUATERNARY SEDIMENTS: Clay (blue) medium plasticity

QUATERNARY SEDIMENTS: Clay (brown), minor clay (green)
medium plasticity

QUATERNARY SEDIMENTS: Clay (brown/blue/green) medium
plasticity, minor limestone

QUATERNARY SEDIMENTS: Clay (dark brown) medium
plasticity, minor limestone (black/white)

QUATERNARY SEDIMENTS: Clay ( brown/white) medium
plasticity, minor limestone (black/white)

QUATERNARY SEDIMENTS: Clay ( brown/grey) medium
plasticity, limestone (black/white/grey) ~50%

QUATERNARY SEDIMENTS: Clay (brown), medium plasticity,
limestone (grey)

ANDAMOOKA LMST: Limestone (white/red/grey), clay (red)

ANDAMOOKA LMST: Limestone (white/red/grey) with banded
shale (brown)

ANDAMOOKA LMST: Limestone (white) with minor limestone
(pink and green) with minor shale (red)

ANDAMOOKA LMST: Limestone (white/pink/grey/green)

PT- 44/RD9497

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

23/02/2008

192

2.22

58.55

13.79

J. Richards 23/02/2008

684970 6657514

15/04/2008
GDA94 Zone 53

n/a

19/02/2008
8 inches

230

1.20

1.00

0.86

0.86

0.67

0.67

0.32

0.25

0.33

0.35

0.35

0.27

0.26
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Cementing casing190-
192m

ANDAMOOKA LMST: Limestone (white/pink/grey/green) woth
quartzite (green)

ANDAMOOKA LMST: Limestone (white/pink/grey/green)

ANDAMOOKA LMST: Limestone (grey)

ANDAMOOKA LMST: Limestone (dark-light grey) crystalline

ANDAMOOKA LMST: Limestone (grey, green, black, red)
crystalline

ARCOONA QTZ: Limestone (grey/green) cystalline, with shale
(red), sandstone (red)

ARCOONA QTZ: Shale (red), sandstone (red), coarse with minor
limestone (white) and shale (green)

ARCOONA QTZ: Shale (red), sandstone (white, green, red) coarse
 with minor shale (green)

PT- 44/RD9497

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

23/02/2008

192

0.8

6.67

~9.1

~10.12

~15

~15.5

~15.2

~20

>30

>30

>40

>40

16.4

>40

>40

58.55

46.7

65.7

66.4

67.8

71.2

70.6

87

98.9

126.9

158.8

156.7

162.5

167.9

165.1

152.6

J. Richards 23/02/2008

684970 6657514

15/04/2008
GDA94 Zone 53

n/a

19/02/2008
8 inches

230

190

190

190

190

190

190

195

220

250

330

330

190

230

260

0.67

0.60

0.46

0.46

0.55

0.38

0.35

0.33

0.30

0.23

0.29

0.26

0.26

0.23 EOH at 192 m
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DRILLING CO:
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Depth (m bgl):Date:
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B
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Well cover

17.5" STL casing 0-6m,
 cement casing to the
surface

12-8"cementing casing
50-52m
Basket seal (not
cemented)

QUATERNARY SEDIMENTS: Silty caly (red), fine grained, low
plasticity

QUATERNARY SEDIMENTS: Clay (brown), minor clay (green)

QUATERNARY SEDIMENTS: Clay (brown/green)

QUATERNARY SEDIMENTS: Clay (green/red) medium plasticity

QUATERNARY SEDIMENTS: Clay (dark brown/green) medium
plasticity

ANDAMOOKA LMST: Limestone (green), minor limestone(red)
and clay (green)

ANDAMOOKA LMST: Limestone (grey/green), minor clay (red)

ANDAMOOKA LMST: Limestone (dark-light grey/green)

ANDAMOOKA LMST: Limestone (whiite)

ANDAMOOKA LMST: Limestone (light-dark grey)

ANDAMOOKA LMST: Limestone (red/pink/grey) with minor
limestone (white) and clay (green)

ANDAMOOKA LMST: Limestone (red) with clay (red), low plasticity

ANDAMOOKA LMST: Limestone(white) minor limestone (grey/red)
 with clay (red)

ANDAMOOKA LMST: Limestone(white) minor limestone (grey/red)

ANDAMOOKA LMST: Limestone (white/red/grey/green)

PT- 45

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

17/02/2008

168

2.5

36.83

32.9

J. Richards 17/02/2008

681922 6653391

15/04/2008
GDA94 Zone 53

n/a

15/02/2008
8 inches

1.00

0.75

0.75

0.60

0.55

0.40

0.35

0.32

0.67
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REFERENCE POINT (m AHD):
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Depth (m bgl):Date:
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ANDAMOOKA LMST: Limestone (green) with minor limestone
(red/white)

ANDAMOOKA LMST: Limestone (dark green) with minor
limestone (red0

ANDAMOOKA LMST: Limestone (grey/green)

ANDAMOOKA LMST: Limestone (dark grey/green)

ANDAMOOKA LMST: Limestone (black/ldark grey), slightly
crystalline

ANDAMOOKA LMST: Limestone (black/dark grey), with clay
(green)

ANDAMOOKA LMST: Limestone (black/light-dark green), with clay
 (green)

ANDAMOOKA LMST: Limestone (black), crystalline

ANDAMOOKA LMST: Limestone (grrey/light-dark green), with
minor limestone (red), clay (green)

ANDAMOOKA LMST: Limestone (black/bluey grey)

ANDAMOOKA LMST: Limestone (grey/blue)

ANDAMOOKA LMST: Limestone (grey/green/white/red)

ARCOONA QTZ: Sandstone (red), coarse, shale (red), fine, very
minor limestone

PT- 45

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

17/02/2008

168

1

2

4

9

9

9

9

9

9

9

9

9

9

9

36.83

41.8

44.4

46.3

46.5

48.2

49.4

48.5

56.8

56.1

66.8

68.9

77.2

72.3

69.1

J. Richards 17/02/2008

681922 6653391

15/04/2008
GDA94 Zone 53

n/a

15/02/2008
8 inches

110

110

140

140

140

140

140

140

140

140

140

140

140

0.60

0.60

0.50

0.40

0.60

0.46

0.55

0.50

0.55

0.55

0.50

0.40

0.43

0.46 EOH at 168 m
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PROJECT NAME:
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DRILLING CO:
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DATE:

DATE:

REFERENCE POINT (m AHD):

EASTING: NORTHING:

Depth (m bgl):Date:
PROJECTION:

WELL PERMIT NUMBER:

DATE STARTED:
BOREHOLE DIAMETER:
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Well cover17.5-16" STL casing 0-
6m, cementing casing

Cementing casing 118-
120m

QUATERNARY SEDIMENTS: Silty Clay (red), low-medium
plasticity, with  fine to medium grained sand and abundant gypsum

QUATERNARY SEDIMENTS: Clayey Silt (white) low to very low
plasticity with sand, fine to meduim grained and abundant gypsum.
 Becoming more clayey with depth

QUATERNARY SEDIMENTS: Sandy clay (dark brown), fine to
medium grained, high plasticity

QUATERNARY SEDIMENTS: Silty clay (dark brown/yellow)
mottled, medium-high plasticity with sand (grey)

QUATERNARY SEDIMENTS: Silt (purple/grey) with interbedded
clay with some fine-coase grained sand

QUATERNARY SEDIMENTS: Shale (light grey)

QUATERNARY SEDIMENTS: Shale (purple/grey)

ANDAMOOKA LMST: Limestone (grey)

ANDAMOOKA LMST: Limestone (purple/pink)

ANDAMOOKA LMST: Limestone(grey/purple/pink)

ANDAMOOKA LMST: Limestone(grey) with shale (red)

ANDAMOOKA LMST: Dolomitic limestone (red/grey) with shale
(red)

ANDAMOOKA LMST: Shale (red) with minor dolomitric limestone
(grey)

ANDAMOOKA LMST: Limestone (grey) with some shale (red)

ANDAMOOKA LMST: Limestone (pink/grey) with shale and
dolomitric limestone (grey)

ANDAMOOKA LMST: Limestone (white with some pink and grey)

ANDAMOOKA LMST: Limestone (white/pink/grey/green),
crystalline with some quartzite viens

ANDAMOOKA LMST: Limestone (white/pink/grey) becoming
darker

PT- 48/RD3510

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

06/03/2008

270

0.36

54.62

25.8

V. Stroeher 06/03/08

683385 6649659

15/04/2008
GDA94 Zone 53

n/a

1/03/2008
8 inches

190
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260

220-280

260

280

wc

wc

2.00

0.75

0.27

0.38

0.35

0.40

0.35

0.38

0.40

0.35

0.38

0.29

0.32

0.24

0.25

0.24

0.38

0.38

0.38

0.33

0.24

0.60

0.67

0.60
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DATE:

REFERENCE POINT (m AHD):

EASTING: NORTHING:

Depth (m bgl):Date:
PROJECTION:

WELL PERMIT NUMBER:

DATE STARTED:
BOREHOLE DIAMETER:
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ANDAMOOKA LMST: Limestone (white/pink) with bands of shale
(brown)

ANDAMOOKA LMST: Limestone (white/pink)

ANDAMOOKA LMST: Limestone (white/grey/pink/green)

ANDAMOOKA LMST: Shale (brown) with limestone (grey/green)

ANDAMOOKA LMST: Limestone (grey/pink)

ANDAMOOKA LMST: Limestone (white/grey/pink/green)

ANDAMOOKA LMST: Limestone (white)

ANDAMOOKA LMST: Dolomitric limestone (light grey)

ANDAMOOKA LMST: Dolomite (grey)

ANDAMOOKA LMST: Dolomite (grey) with quartzite (white) bands

ANDAMOOKA LMST: Dolomite (grey) crystalline

ANDAMOOKA LMST: Dolomite (dark grey), cystalline

ANDAMOOKA LMST: Dolomite (grey), banded with shale (light
grey)

ARCOONA QTZ: Shale (red-brown/grey)

PT- 48/RD3510

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

06/03/2008

270

0.50

1.00

1.00

1.00

7.00

8.00

8.00

8.00

8.00

10

12

20

20

30

35

>40

>40

>40

>40

>40

54.62

26.7

24.4

22.7

37.2

32.9

47.8

48.2

68.2

81.5

95.1

119.6

130.5

140.7

180.9

190.6

196.6

194.1

195.4

>200

194.8

V. Stroeher 06/03/08

683385 6649659

15/04/2008
GDA94 Zone 53

n/a

1/03/2008
8 inches

260

240

240

220

210

190

190

200

200

200

210

210

210

210

240

240

240

240

270

270

270

wc

wc

wc

0.60

0.67

0.60

0.67

0.67

0.55

0.67

0.55

0.55

0.55

0.46

0.50

0.55

0.50

0.50

0.22

0.21

0.20

0.15

0.12

0.06 EOH at 270 m
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Depth (m bgl):Date:
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Well cover
QUATERNARY SEDIMENTS: Silty sand (red-brown) with gravels
(white), sub-rounded to angular, calcarious

QUATERNARY SEDIMENTS: Clayey silt (brown, green-grey)
gravels (white) calcarious, some sand, fine grained

QUATERNARY SEDIMENTS: Silty clay (brown, some green-grey)
low plasticity

QUATERNARY SEDIMENTS: clay (brown-red, green-grey) med
plasticity

QUATERNARY SEDIMENTS: Shale/siltstone (red-brown) and clay
 (red and green-grey) low plasticity

QUATERNARY SEDIMENTS: Shale/siltstone (red-brown, with
some green-grey) minor muscovite

QUATERNARY SEDIMENTS: Shale (red-brown with some green)

ANDAMOOKA LMST: Shale (red-brown with some green) with
occasional muscovite and some limestone (white)

ANDAMOOKA LMST: Limestone (white) ~60% with shale (red-
brown and green) ~40%

ANDAMOOKA LMST: Limestone (light grey and white) with 10%
shale

ANDAMOOKA LMST: Limestone (med grey and white) mottled,
some brown staining and occasional shale (red)

ANDAMOOKA LMST: Limestone (mid grey-mottled, white and
dark grey) and some quartz (white)

ANDAMOOKA LMST: Limestone (mid grey and light pink) with
some shale (red) from 120m

ANDAMOOKA LMST: Limestone (light pink and light grey) mottled

PT- 50/RD3511

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

20/03/2008

246

<0.1

<0.1

47.58

K Furness 20/03/2008

680065 6665665

15/04/2008
GDA94 Zone 53

n/a

16/03/2008
8 inches
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0.40

0.46
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0.40

0.40

0.40

0.32

0.40

0.40

0.43
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0.43

0.22

0.23
0.40

0.55

0.60
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Cementing casing 170-
172m

ANDAMOOKA LMST: Limestone (very light pink and light grey)
consolidated with shale increasing to 60% from 128-130m

ANDAMOOKA LMST: Limestone (pink and green-grey and white,
becoming darker, crystalline with some shale (red) from 142m

ANDAMOOKA LMST: Limestone (dark and mid-pink with some
green grey)mottled, crystalline

ANDAMOOKA LMST: Limestone (green-grey, pink, tan, and white)
 becoming lighter, crystalline

ANDAMOOKA LMST: Limestone (light grey) crystalline

ANDAMOOKA LMST: Limestone (light grey) porous, crystalline

ANDAMOOKA LMST: Dolomitic Limestone (mid grey) crystalline

ANDAMOOKA LMST: Dolomite (dark grey) with decreasing
dolomitic limeston (mid grey) and minor Shale (green) from 220m

ANDAMOOKA LMST: Dolomite (dark grey- mottled, mid-light grey,
 some pink from 230m) some porosity, becoming platy and lest
porous from 234m

ANDAMOOKA LMST: Dolomite (dark grey-green) platy, quartzite
(white) hard and 10% shale (red)

ANDAMOOKA LMST: Quartzite (white, grey-green, red) blocky,
and shale (red)

PT- 50/RD3511

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

20/03/2008
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K Furness 20/03/2008
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GDA94 Zone 53

n/a
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210

210

240
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0.50

0.55
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0.40

0.46

0.46

0.38

0.40

0.50

0.50

0.46

0.32

0.43

0.46

0.30

0.22

0.17

0.13

0.12 EOH at 246 m
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Well coverCement casing 0-6m

Cementing casing 62-
64mBasket Seal 64m

QUATERNARY SEDIMENTS: Silt-fine sand (red and white) with
gypsum and gravels (white), subrounded, calcarious

QUATERNARY SEDIMENTS: Silt (grey) with abundant gypsum
and some gravels (white/tan), calcarious

QUATERNARY SEDIMENTS: Silty clay (red-brown) with some
gypsum and quartz gravels

QUATERNARY SEDIMENTS: Clay and Silty clay (red-brown and
green) with some gypsum

QUATERNARY SEDIMENTS: Silty clay (grey) with gypsum

BULLDOG SHALE: Shale/sitltsone (red-brown) with some gypsum
and silt (green and red)

BULLDOG SHALE: Shale/siltsone (green and brown-red) with
some gypsum and some sandstone (yellow and brown, med-
grained. Mainly red shale from 20m

BULLDOG SHALE: Shale/siltstone (red-brown and grey green)
with clay (brown and green), low plasticity

BULLDOG SHALE: Shale (red with occasional green-grey bands)
with some muscovite

BULLDOG SHALE: Shale (red and green) with limestone (white)
~50%

ANDAMOOKA LMST: Limestone (white, grey and dark grey) some
 mottled with shale (red) decreasingfrom 10%

ANDAMOOKA LMST: Limestone ((grey and white wth some pink)
mottled, becoming lighter

ANDAMOOKA LMST: Limestone (light grey, dark grey, light pink)
with some quartz (white)

ANDAMOOKA LMST: Limestone (white, light pink)

ANDAMOOKA LMST: Limestone (dark pink-red)

ANDAMOOKA LMST: Limestone (dark pink-red, light pink and
green-grey)

ANDAMOOKA LMST: Limestone (light pink, grey, tan and white)
with minore shale (red) interbeds and sandstone (red and white)
from 96-88m

ANDAMOOKA LMST: Limestone (pink, white, light grey and tan)

PT- 51/RD3512

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

16/03/2008
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0.833333333

1.428571429
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0.60

0.60



IN
TE

R
PR

ET
IV

E 
LO

G

FIELD BOREHOLE / WELL BOREHOLE / WELL NUMBER

PROJECT NUMBER:
PROJECT NAME:
LOCATION:
DRILLING CO:
DRILLING METHOD:

DATE COMPLETED:

TOTAL DEPTH (m bgl):

STATIC WATER LEVEL
D

EP
TH

 (m
)

LITHOLOGY

G
R

A
P

H
IC

 L
O

G

W
EL

L
C

O
N

ST
R

U
C

TI
O

N

110.0

120.0

130.0

140.0

150.0

160.0

170.0

180.0

190.0

200.0

LOGGED:

Page 2 of 2

CHECKED:

LOG

A
IR

LI
FT

 Y
IE

LD
 (L

/s
ec

)

FIELD RECORDS / CONSTRUCTION INFO.

M
ET

H
O

D

DRILLING INFO.

PE
N

ET
R

AT
IO

N
 R

AT
E 

(m
/m

in
)

MATERIAL PROPERTIES

C
O

M
M

EN
TS

W
EL

L
D

ES
C

R
IP

TI
O

N

DATE:

DATE:

REFERENCE POINT (m AHD):

EASTING: NORTHING:

Depth (m bgl):Date:
PROJECTION:

WELL PERMIT NUMBER:

DATE STARTED:
BOREHOLE DIAMETER:

U
N

LO
AD

 P
R

ES
SU

R
E 

(p
si

)

W
AT

ER
 C

U
TS

EC
 (m

S/
cm

)

B
IT

 L
O

G

ANDAMOOKA LMST: Limestone (light pink, white, light green-
grey) some porous

ANDAMOOKA LMST: Limestone (white, light pink, light green)
crystalline

ANDAMOOKA LMST: Limestone (light grey and some light pink)
crystalline, some visivle porosity

ANDAMOOKA LMST: Limestone (mid grey) cryslalline, porous

ANDAMOOKA LMST: Limestone (mid grey and tan, yellow
stained) dolomitic, crystalline, very porous

ANDAMOOKA LMST: Dolomitic limestone (dark grey, some light-
med grey from 154m) porous

ANDAMOOKA LMST: Dolomite (dark grey) porous

ANDAMOOKA LMST: Dolomite (mid grey with minor pink from
182m) porous

ANDAMOOKA LMST: Dolomite (mid grey) platy structure,
comsolidated

PT- 51/RD3512

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

16/03/2008
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K Furness 16/03/2008

679082 6659712

15/04/2008
GDA94 Zone 53

n/a

12/03/2008
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0.46

EOH at 192m
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Well cover

Cement casing 0-6m

Cementing casing 86-
88m

Dilled to 216m and hole
 collapsed to 108m

QUATERNARY SEDIMENTS: Silty Clay Orange, fine to coarse
sand. Semi rounded gravels 40mm im diameter/high plasticity

QUATERNARY SEDIMENTS: Clayey Silt with abundant gypsum

QUATERNARY SEDIMENTS: Clayey Silt interbedded with
weathered siltstones, low plasticity

QUATERNARY SEDIMENTS: Grey Clayey silt with fine to medium
 samd, low placsticiy

QUATERNARY SEDIMENTS: Clayey silts, molttled grey and
yellow some gypsum and fine to medium grained sand.

QUATERNARY SEDIMENTS: Clayey Silt, grey  with fine sands,
Loe plasticity

QUATERNARY SEDIMENTS: Clayey silt moltted grey, yellow and
brown, few fine sands, low plasticity

QUATERNARY SEDIMENTS: a/a slightly more yellow than grey

QUATERNARY SEDIMENTS: a/a with some purple at the base

QUATERNARY SEDIMENTS: Silty Clay, brown  with few fine to
medium grained sand, medium plasticity. Silt browm, fine to
medium sand, potentially highly weathered shale

BULLDOG SHALE: Shale, brown

ANDAMOOKA LMST: Dolimitic limestone and Shale  interbedded
dark grey and grey dolimite with limestone and brown shale

ANDAMOOKA LMST: a/a very little shale

ANDAMOOKA LMST: Dolimetric limestone brown, purples and
grey. HCl reactive more brown with depth

ANDAMOOKA LMST: Limestone, brown, few grey and purple
quartzite sands

ANDAMOOKA LMST: Limestone pink with minor lenses of red
brown shale

ANDAMOOKA LMST: Limestone pink with minor lenses of
quartzite sand

ANDAMOOKA LMST: Limestone pink and white with 20%
interbedded shale

ANDAMOOKA LMST: Limestone pink 70% white 30%

ANDAMOOKA LMST: Limestone pink 60% white 40%

ANDAMOOKA LMST: Limestone pink 70% white 30%

PT- 60/RD3509

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

11/03/2008
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EOH 108m Hole
Callapsed
from 108-
216m
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ANDAMOOKA LMST: Limestone pink 90%, white 10% water cut at
 88m

ANDAMOOKA LMST: Limestone pink, white and grey with
charcopyrite viens in large fracture or cave pocket. Loss of
circulation

ANDAMOOKA LMST: a/a limestone is marbled

ANDAMOOKA LMST: a/a with some green limestone

ANDAMOOKA LMST: a/a with less marbled limestone

ANDAMOOKA LMST: No return

ANDAMOOKA LMST: Limestone pink, white and medium grey with
 some red pyrite throughout

ANDAMOOKA LMST: No return

ANDAMOOKA LMST: fractures at 166m limestone pink, with and
medium grey with some red pyrite

ANDAMOOKA LMST: a/a no major returns

ANDAMOOKA LMST: limestone mid grey pink and white
limestone, pyritic decreasing contents less than 20%. No return till
end of run 186

ANDAMOOKA LMST: a/a no major returns

ARCOONA QTZ: limestone mid grey pink and white limestone,
pyritic decreasing contents less than 20% with red shale
increaseing to 40%

PT- 60/RD3509

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

11/03/2008
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Well coverCement casing 0-6m

Cementing casing 68-
72m

QUATERNARY SEDIMENTS: Gravely sand (light brown), fine,
gypsum gravel <20mm

QUATERNARY SEDIMENTS: Sand (light brown), fine

QUATERNARY SEDIMENTS: Silt/sandy clay (light brown), low-
plasticity, gypsum

QUATERNARY SEDIMENTS: Silty clay (purple/light
brown/cream/yellow), banding

QUATERNARY SEDIMENTS: Sandy clay (cream/light brown),
low-plasticity, banding (purple/brown)

QUATERNARY SEDIMENTS: Clay (brown/purple), low-plasticity

QUATERNARY SEDIMENTS: Clay (brown), low-plasticity

QUATERNARY SEDIMENTS: Clay (brown/light brown), low-
plasticity

QUATERNARY SEDIMENTS: Clay (brown/purple), low-plasticity

QUATERNARY SEDIMENTS: Silty clay (light brown), low-plasticity

QUATERNARY SEDIMENTS: Silty clay (light brown/cream),
banding (brown, low-plasticity

QUATERNARY SEDIMENTS: Clay (brown/purple), moderate-
plasticity

QUATERNARY SEDIMENTS: Clay (brown/purple), bands
(white/cream), moderate-plasticity

BULLDOG SHALE: Shale (60% red, 40% green/grey), soft, minor
sandstone, course

ANDAMOOKA LMST: Limestone (70% white), shale (10% green,
20% red)

ANDAMOOKA LMST: Limestone (white), porous, minor shale,
pyrite, sanstone

ANDAMOOKA LMST: Limestone (white)

PT- 61/RD3468

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

04/01/08
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ANDAMOOKA LMST: Limestone (light grey), low-porosity , minor
limestone (pink 80-82m)

ANDAMOOKA LMST: Limestone (mid to dark grey)

ANDAMOOKA LMST: Limestone (light grey), low-porosity

ANDAMOOKA LMST: Dolomitic limestone (medium grey)

ANDAMOOKA LMST: Limestone (medium grey)

ANDAMOOKA LMST: Limestone (dark grey), crystalline

ANDAMOOKA LMST: Limestone (medium to dark grey),
crystalline, in shale (80% red, 20% green), quartz (white),
sandstone (dark), course grained

ANDAMOOKA LMST: Limestone (dark), crystalline, porous

ANDAMOOKA LMST: Limestone (medium grey/pink), crystalline,
in shale (green)

ANDAMOOKA LMST: Limestone (light grey), occasional porosity

ANDAMOOKA LMST: Dolomtic limestone (light to medium grey,
minor pink), when grey speckled

ANDAMOOKA LMST: Limestone (grey/green/pink)

ANDAMOOKA LMST: Limestone (medium to dark grey), dolomitic
limestone, in some shale (red) & clay (green)

ARCOONA QTZ: Limestone (medium grey), in 50% shale
(green/red)

ARCOONA QTZ: Sanstone (red), medium-fine, shale (red), minor
limestone
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EV-07

Olympic Dam, South Australia
Gorey & Cole
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EOH at 138
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Well cover

16" STL casing 0-6m,
grouted to surface

QUATERNARY SEDIMENTS: Silty-sand, fine (red) with white
calcareous nodules and dark minerals

QUATERNARY SEDIMENTS: Sand, fine (red) with some white
calcareous nodules, porous

QUATERNARY SEDIMENTS: Silty clay, calcareous (white) with
some sand (pink/red) and gypsum minerals and white calcareous
nodules

QUATERNARY SEDIMENTS: Sandy-silt (yellow/tan) with silty clay
 (white) and gypsum minerals

QUATERNARY SEDIMENTS: Silt (grey, tan and pink) with some
gypsum

QUATERNARY SEDIMENTS: Clay (grey, tan, gellow and green)
with some sandstone (red) and increasing shale fragments and
minor gypsum

BULLDOG SHALE: Shale (brown) with some siltstone/shale
(green), some clay (brown) and minor sandstone

BULLDOG SHALE: Shale (mainly brown with interbedded green
layers)

PT66 / RD3466

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

28/01/2008
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8" STL pre-collar 0-
152.5m, grouted 140-
152.5m

ANDAMOOKA LMST: Limestone (white) with decreasing brown
shale

ANDAMOOKA LMST: Limestone (white and grey) mottled

ANDAMOOKA LMST: Limestone (white, grey, pink and tan)
mottled, with some minor green and red shale

ANDAMOOKA LMST: Limestone (green, white, pink) with some
green and brown shale and minor sandstone

ANDAMOOKA LMST: Limestone (light pink and white)

ANDAMOOKA LMST: Limestone (light pink and white), crystalline

ANDAMOOKA LMST: Limestone (white/grey, pink and purple)
mottled with some sandstone (red)

ANDAMOOKA LMST: Limestone (white, light pink, light green)
crystalline with some sandstone (green and red) fine grained

ANDAMOOKA LMST: Limestone (white, pink with some green,
yellow), mottled and crystalline,  with minor sandstone, fine grained

PT66 / RD3466

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
Gorey & Cole

28/01/2008
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50mm PVC monitoring
casing; blank 0-300m,
slotted 300-306m

Basket set at 250m,
open hole beneath

Cement/bentonite seal
230-250m

ANDAMOOKA LMST: Limestone (white and pink) motteld and
crystalline, with 50% sandstone (red) fine grained

ANDAMOOKA LMST: Limestone (green and white with mottled
pink) with 2% sandstone

ANDAMOOKA LMST: Limestone (green and white) crystalline

ANDAMOOKA LMST: Limestone (pink and white) crystalline and
porous, with some sandstone (white)

ANDAMOOKA LMST: Limestone (white, light pink), porous and
crystalline

ANDAMOOKA LMST: Dolomitic limestone (light grey) crystalline

ANDAMOOKA LMST: Dolomitic limestone (dark grey) with minor
limestone (white)

ANDAMOOKA LMST: Dolomitic limestone (grey with some pink)
increasing platy cleavage

ANDAMOOKA LMST: Dolomite (dark grey) platy cleavage

ANDAMOOKA LMST: Dolomite (dark grey) platy cleavage with
some grey shale

ARCOONA QTZT (RD): Shale (red with some grey) and minor
dolomite

PT66 / RD3466

Air Hammer

BHPB Motherwell MAR
EV-07

Olympic Dam, South Australia
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BHP Billiton MAR investigations

MAR Pumping Test Solutions (geometric means)

Constant Rate Pumping Test

SITE KD (m2/day) S
MAR-1[1] 77 5.0E-05
MAR-2 4394 1.1E-03

MAR-3[1] 3870 1.6E-05
MAR-4 3322 1.2E-07

Recovery Pumping Test

SITE KD (m2/day) S'
MAR-1[1] 61 7.1E-06
MAR-2 438 1.1E-04

MAR-3[1] 2996 1.1E-05
MAR-4 4159 8.0E-08

*  reliable data as obs. wells are fully penetrating

Stats [2] KD (m2/day) S S'
Geomean 1048 2.E-05 5.E-06
Maximum 4394 1.14E-03 1.14E-04
Minimum 61 1.17E-07 7.97E-08

Notes: 1.  reliable data as obs. wells are fully penetrating
2.  for data presented on this summary sheet

Resource & Environmental Management Pty Ltd AppF1-Test summary sheet (Jacob) \ SUMMARY \ 5/05/2008



BHP Billiton MAR investigations

MAR Pumping Test Solutions

Constant Rate Pumping Test

Production Well: MAR1-10 not monitored
Solution: Jacob

Solve for transmissivity
Q = 173 m3/day
δs = m

KD = #DIV/0! m2/day

Observation Well: MAR1-20
Solution: Jacob

Solve for transmissivity
Q = 173 m3/day
δs = 0.41 m

KD = 77 m2/day

Solve for storativity
r = 33 m 

KD = 77 m2/day
t = 3.1E-04 days

S = 4.99E-05

Check for validity of solution
u = 4.2E-02

Valid if u<0.1

Constant Rate Pumping Test (RECOVERY)

Production Well: not monitored
Solution: Theis Recovery

Solve for transmissivity
Q = 173 m3/day
δs = m

KD = #DIV/0! m2/day

Observation Well:
Solution: Theis Recovery

Solve for transmissivity
Q = 173 m3/day
δs = 0.52 m

KD = 61 m2/day

Solve for storativity
S = 4.99E-05

(t/t')0 = 7

S' = 7.12E-06

KD =     2.3Q 
           (4πδs)

u =    r2S  
       (4KDt) 

s =      Q    W(u,β)
       (4πKD)

S =   2.25KDt
             r20 

KD =     2.3Q 
           (4πδs)

u =   r2S/4KDt 

KD =     2.3Q 
           (4πδs')

s =      Q    W(u,β)
       (4πKD)
KD =     2.3Q 
           (4πδs')

u =    r2S  
       (4KDt) 
(t/t')0 = S/S'

Resource & Environmental Management Pty Ltd AppF1-Test summary sheet (Jacob) \ MAR-1 \ 5/05/2008



BHP Billiton MAR investigations

MAR Pumping Test Solutions

Constant Rate Pumping Test (airlift)

Production Well: RT-2b not monitored
Solution: Jacob

Solve for transmissivity
Q = m3/day
δs = m

KD = #DIV/0! m2/day

Observation Well: RT-2
Solution: Jacob

Solve for transmissivity
Q = 3024 m3/day
δs = 0.045 m

KD = 12298 m2/day

Solve for storativity
r = 12 m 

KD = 12298 m2/day
t = 2.3E-04 days

S = 4.45E-02

Check for validity of solution
u = 5.6E-04

Valid if u<0.1

Constant Rate Pumping Test (RECOVERY)

Production Well: RT-2b not monitored
Solution: Theis Recovery

Solve for transmissivity
Q = 3024 m3/day
δs = m

KD = #DIV/0! m2/day

Observation Well: RT-2
Solution: Theis Recovery

Solve for transmissivity
Q = 3024 m3/day
δs = 0.055 m

KD = 10062 m2/day

Solve for storativity
S = 4.45E-02

(t/t')0 = 7

S' = 6.35E-03

KD =     2.3Q 
           (4πδs)

u =    r2S  
       (4KDt) 

s =      Q    W(u,β)
       (4πKD)

S =   2.25KDt
             r20 

KD =     2.3Q 
           (4πδs)

u =   r2S/4KDt 

KD =     2.3Q 
           (4πδs')

s =      Q    W(u,β)
       (4πKD)
KD =     2.3Q 
           (4πδs')

u =    r2S  
       (4KDt) 
(t/t')0 = S/S'

Resource & Environmental Management Pty Ltd AppF1-Test summary sheet (Jacob) \ RT-2 \ 5/05/2008



BHP Billiton MAR investigations

MAR Pumping Test Solutions

Constant Rate Pumping Test

Production Well: MAR-2 not monitored
Solution: Jacob

Solve for transmissivity
Q = 3024 m3/day
δs = 0.06 m

KD = 9223 m2/day

Observation Well: MAR2-10a
Solution: Jacob

Solve for transmissivity
Q = 3024 m3/day
δs = 0.37 m

KD = 1496 m2/day

Solve for storativity
r = 17.5 m 

KD = 1496 m2/day
(t/r2)0 = 1.0E-04 days

S = 1.14E-03

Check for validity of solution
u = 6.9E-04

Valid if u<0.1

Observation Well: MAR2-10b
Solution: Jacob

Solve for transmissivity
Q = 3024 m3/day
δs = 0.09 m

KD = 6149 m2/day

Solve for storativity
r = 17.5 m 

KD = 6149 m2/day
(t/r2)0 = 6.9E-19 days

S = 3.14E-17

Check for validity of solution
u = 1.2E-16

Valid if u<0.1

KD =     2.3Q 
           (4πδs)

u =    r2S  
       (4KDt) 

s =      Q    W(u,β)
       (4πKD)

S =   2.25KDt
             r20 

KD =     2.3Q 
           (4πδs)

u =   r2S/4KDt 

u =    r2S  
       (4KDt) 

s =      Q    W(u,β)
       (4πKD)

S =   2.25KDt
             r20 

KD =     2.3Q 
           (4πδs)

u =   r2S/4KDt 

Resource & Environmental Management Pty Ltd AppF1-Test summary sheet (Jacob) \ MAR-2 \ 5/05/2008



BHP Billiton MAR investigations

Constant Rate Pumping Test (RECOVERY)

Production Well: MAR-2
Solution: Theis Recovery

Solve for transmissivity
Q = 3024 m3/day
δs = 0.5 m

KD = 1107 m2/day

Observation Well: MAR2-10a
Solution: Theis Recovery

Solve for transmissivity
Q = 3024 m3/day
δs = 4.6 m

KD = 120 m2/day

Solve for storativity
S = 1.14E-03

(t/t')0 = 10

S' = 1.14E-04

Observation Well: MAR2-10b
Solution: Theis Recovery

Solve for transmissivity
Q = 3024 m3/day
δs = 0.875 m

KD = 632 m2/day

Solve for storativity
S = 3.14E-17

(t/t')0 = 2

S' = 1.57E-17

KD =     2.3Q 
           (4πδs')

s =      Q    W(u,β)
       (4πKD)
KD =     2.3Q 
           (4πδs')

u =    r2S  
       (4KDt) 
(t/t')0 = S/S'

s =      Q    W(u,β)
       (4πKD)
KD =     2.3Q 
           (4πδs')

u =    r2S  
       (4KDt) 
(t/t')0 = S/S'

Resource & Environmental Management Pty Ltd AppF1-Test summary sheet (Jacob) \ MAR-2 \ 5/05/2008



BHP Billiton MAR investigations

MAR Pumping Test Solutions

Constant Rate Pumping Test

Production Well: MAR-3 not monitored
Solution: Jacob

Solve for transmissivity
Q = 3024 m3/day
δs = 0.5 m

KD = 1107 m2/day

Observation Well: MAR3-20
Solution: Jacob

Solve for transmissivity
Q = 3024 m3/day
δs = 0.13 m

KD = 4257 m2/day

Solve for storativity
r = 25 m 

KD = 4257 m2/day
(t/r2)0 = 1.5E-06 days

S = 2.34E-05

Check for validity of solution
u = 5.3E-03

Valid if u<0.1

Observation Well: RT-2a
Solution: Jacob

Solve for transmissivity
Q = 3024 m3/day
δs = 0.045 m

KD = 12298 m2/day

Solve for storativity
r = 36 m 

KD = 12298 m2/day
(t/r2)0 = 4.9E-07 days

S = 1.04E-05

Check for validity of solution
u = 8.1E-05

Valid if u<0.1

KD =     2.3Q 
           (4πδs)

u =    r2S  
       (4KDt) 

s =      Q    W(u,β)
       (4πKD)

S =   2.25KDt
             r20 

KD =     2.3Q 
           (4πδs)

u =   r2S/4KDt 

u =    r2S  
       (4KDt) 

s =      Q    W(u,β)
       (4πKD)

S =   2.25KDt
             r20 

KD =     2.3Q 
           (4πδs)

u =   r2S/4KDt 

Resource & Environmental Management Pty Ltd AppF1-Test summary sheet (Jacob) \ MAR-3 \ 5/05/2008



BHP Billiton MAR investigations

Constant Rate Pumping Test (RECOVERY)

Production Well: MAR-3
Solution: Theis Recovery

Solve for transmissivity
Q = 3024 m3/day
δs = 0.3 m

KD = 1845 m2/day

Observation Well: MAR3-20
Solution: Theis Recovery

Solve for transmissivity
Q = 3024 m3/day
δs = 0.21 m

KD = 2635 m2/day

Solve for storativity
S = 2.34E-05

(t/t')0 = 1.00000

S' = 2.34E-05

Observation Well: RT-2a
Solution: Theis Recovery

Solve for transmissivity
Q = 3024 m3/day
δs = 0.1 m

KD = 5534 m2/day

Solve for storativity
S = 1.04E-05

(t/t')0 = 2

S' = 5.19E-06

KD =     2.3Q 
           (4πδs')

s =      Q    W(u,β)
       (4πKD)
KD =     2.3Q 
           (4πδs')

u =    r2S  
       (4KDt) 
(t/t')0 = S/S'

s =      Q    W(u,β)
       (4πKD)
KD =     2.3Q 
           (4πδs')

u =    r2S  
       (4KDt) 
(t/t')0 = S/S'

Resource & Environmental Management Pty Ltd AppF1-Test summary sheet (Jacob) \ MAR-3 \ 5/05/2008



BHP Billiton MAR investigations

MAR Pumping Test Solutions

Constant Rate Pumping Test

Production Well: MAR-4
Solution: Jacob

Solve for transmissivity
Q = 2592 m3/day
δs = 1 m

KD = 474 m2/day

Observation Well: MAR4-20a
Solution: Jacob

Solve for transmissivity
Q = 2592 m3/day
δs = 0.1 m

KD = 4743 m2/day

Solve for storativity
r = 34 m 

KD = 4743 m2/day
(t/r2)0 = 6.9E-08 days

S = 6.41E-07

Check for validity of solution
u = 2.8E-05

Valid if u<0.1

Observation Well: MAR4-20b
Solution: Jacob

Solve for transmissivity
Q = 2592 m3/day
δs = 0.11 m

KD = 4312 m2/day

Solve for storativity
r = 34 m 

KD = 4312 m2/day
(t/r2)0 = 2.1E-08 days

S = 1.75E-07

Check for validity of solution
u = 5.8E-06

Valid if u<0.1

KD =     2.3Q 
           (4πδs)

u =    r2S  
       (4KDt) 

s =      Q    W(u,β)
       (4πKD)

S =   2.25KDt
             r20 

KD =     2.3Q 
           (4πδs)

u =   r2S/4KDt 

u =    r2S  
       (4KDt) 

s =      Q    W(u,β)
       (4πKD)

S =   2.25KDt
             r20 

KD =     2.3Q 
           (4πδs)

u =   r2S/4KDt 

Resource & Environmental Management Pty Ltd AppF1-Test summary sheet (Jacob) \ MAR-4 \ 5/05/2008



BHP Billiton MAR investigations

Observation Well: MAR4-50a
Solution: Jacob

Solve for transmissivity
Q = 2592 m3/day
δs = 0.06 m

KD = 7906 m2/day

Solve for storativity
r = 64 m 

KD = 7906 m2/day
(t/r2)0 = 4.9E-08 days

S = 2.11E-07

Check for validity of solution
u = 2.4E-05

Valid if u<0.1

Observation Well: MAR4-50b
Solution: Jacob

Solve for transmissivity
Q = 2592 m3/day
δs = 0.09 m

KD = 5271 m2/day

Solve for storativity
r = 64 m 

KD = 5271 m2/day
(t/r2)0 = 2.8E-09 days

S = 8.04E-09

Check for validity of solution
u = 1.0E-07

Valid if u<0.1

Constant Rate Pumping Test (RECOVERY)

Production Well: MAR-4
Solution: Theis Recovery

Solve for transmissivity
Q = 2506 m3/day
δs = 0.135 m

KD = 3397 m2/day

u =    r2S  
       (4KDt) 

s =      Q    W(u,β)
       (4πKD)

S =   2.25KDt
             r20 

KD =     2.3Q 
           (4πδs)

u =   r2S/4KDt 

u =    r2S  
       (4KDt) 

s =      Q    W(u,β)
       (4πKD)

S =   2.25KDt
             r20 

KD =     2.3Q 
           (4πδs)

u =   r2S/4KDt 

KD =     2.3Q 
           (4πδs')

Resource & Environmental Management Pty Ltd AppF1-Test summary sheet (Jacob) \ MAR-4 \ 5/05/2008



BHP Billiton MAR investigations

Observation Well: MAR4-20a
Solution: Theis Recovery

Solve for transmissivity
Q = 2506 m3/day
δs = 0.12 m

KD = 3822 m2/day

Solve for storativity
S = 6.41E-07

(t/t')0 = 2.00000

S' = 3.21E-07

Observation Well: MAR4-20b
Solution: Theis Recovery

Solve for transmissivity
Q = 2506 m3/day
δs = 0.115 m

KD = 3988 m2/day

Solve for storativity
S = 1.75E-07

(t/t')0 = 1.5

S' = 1.17E-07

Observation Well: MAR4-50a
Solution: Theis Recovery

Solve for transmissivity
Q = 2506 m3/day
δs = 0.05 m

KD = 9172 m2/day

Solve for storativity
S = 2.11E-07

(t/t')0 = 1.05

S' = 2.01E-07

Observation Well: MAR4-50b
Solution: Theis Recovery

Solve for transmissivity
Q = 2506 m3/day
δs = 0.175 m

KD = 2621 m2/day

Solve for storativity
S = 8.04E-09

(t/t')0 = 1.5

S' = 5.36E-09

s =      Q    W(u,β)
       (4πKD)
KD =     2.3Q 
           (4πδs')

u =    r2S  
       (4KDt) 
(t/t')0 = S/S'

s =      Q    W(u,β)
       (4πKD)
KD =     2.3Q 
           (4πδs')

u =    r2S  
       (4KDt) 
(t/t')0 = S/S'

s =      Q    W(u,β)
       (4πKD)
KD =     2.3Q 
           (4πδs')

u =    r2S  
       (4KDt) 
(t/t')0 = S/S'

s =      Q    W(u,β)
       (4πKD)
KD =     2.3Q 
           (4πδs')

u =    r2S  
       (4KDt) 
(t/t')0 = S/S'

Resource & Environmental Management Pty Ltd AppF1-Test summary sheet (Jacob) \ MAR-4 \ 5/05/2008
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CERTIFICATE OF ANALYSIS

Work Order : EM0800970 Page : 1 of 8

:: LaboratoryClient Environmental Division MelbourneRESOURCE & ENVIRON MANGMNT P/L

: :ContactContact MR PAUL HOWE Paul Loewy

:: AddressAddress UNIT 9, 15 FULLARTON RD

KENT TOWN SA, AUSTRALIA 5067

4 Westall Rd Springvale VIC Australia 3171

:: E-mailE-mail paulhowe@rem.net.au paul.loewy@alsenviro.com

:: TelephoneTelephone +61 08 8363 1777 +61-3-8549 9600

:: FacsimileFacsimile +61 08 8363 1477 +61-3-8549 9601

:Project EV-07 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 08-FEB-2008

Sampler : MI,KF,TM Issue Date : 18-FEB-2008

Site : ----

12:No. of samples received

Quote number : ME/122/06 12:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Dilani Fernando Senior Inorganic Instrument Chemist Inorganics

Terrance Hettipathirana Senior ICP/MS Chemist Inorganics

Environmental Division Melbourne

4 Westall Rd Springvale VIC Australia 3171

Tel. +61-3-8549 9600  Fax. +61-3-8549 9601  www.alsglobal.com
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Work Order :

:Client

EM0800970

RESOURCE & ENVIRON MANGMNT P/L

EV-07:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for process purposes.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

EGO20-F: EMO800970 #002, 004, 005, 006, 008, 009, 011 and 012 have been diluted for analysis by ICP-MS and LORs have been raised accordingly.l

Ionic Balance out of acceptable limits for EM0800970 #7 due to analytes not quantified in this report.l
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Work Order :

:Client

EM0800970

RESOURCE & ENVIRON MANGMNT P/L

EV-07:Project

Analytical Results

MAR2_50BPT_66MAR4MAR3MAR4_PUMPEDClient sample IDSub-Matrix: WATER

05-DEC-2007 15:0031-JAN-2008 15:0012-DEC-2007 15:0023-JAN-2008 15:0027-JAN-2008 15:00Client sampling date / time

EM0800970-005EM0800970-004EM0800970-003EM0800970-002EM0800970-001UnitLORCAS NumberCompound

EA005P: pH by PC Titrator

71.669.9 78.1 76.7 73.6pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

24000061000 72000 464000 417000µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

17900033500 43200 261000 237000mg/L1GIS-210-010^ Total Dissolved Solids @180°C

EA025: Suspended Solids

445107 90 420 704mg/L1----^ Suspended Solids (SS)

EA045: Turbidity

32.866.0 10.3 5.8 4.7NTU0.1----Turbidity

ED037P: Alkalinity by PC Titrator
<1<1 <1 <1 <1mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

<1<1 <1 <1 <1mg/L13812-32-6Carbonate Alkalinity as CaCO3

140281 259 87 79mg/L171-52-3Bicarbonate Alkalinity as CaCO3

140281 259 87 79mg/L1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

115005470 5560 16400 16300mg/L114808-79-8Sulphate as SO4 2-

ED045P: Chloride by PC Titrator

8630019500 22500 149000 139000mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

10001060 957 906 943mg/L17440-70-2Calcium

36601110 1110 5970 5440mg/L17439-95-4Magnesium

5860012700 13900 98900 87200mg/L17440-23-5Sodium

304106 133 436 461mg/L17440-09-7Potassium

EG005F: Dissolved Metals by ICP-AES

2.001.45 <0.50 <0.50 0.50mg/L0.017439-89-6Iron

EG005T: Total Metals by ICP-AES

5.033.88 2.50 0.90 2.33mg/L0.017439-89-6Iron

EG020F: Dissolved Metals by ICP-MS

<0.10<0.01 0.02 <0.10 <0.10mg/L0.017429-90-5Aluminium

<0.010<0.001 <0.001 0.026 <0.010mg/L0.0017440-38-2Arsenic

0.0340.026 0.029 0.043 0.033mg/L0.0017440-39-3Barium

<0.0100.001 0.006 0.021 <0.010mg/L0.0017440-48-4Cobalt

0.0320.009 0.010 0.106 0.050mg/L0.0017440-50-8Copper

0.021<0.001 <0.001 1.74 0.022mg/L0.0017439-92-1Lead

0.8640.684 0.750 0.537 0.966mg/L0.0017439-96-5Manganese

13.916.0 16.4 13.2 13.8mg/L0.0017440-24-6Strontium
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Work Order :

:Client

EM0800970

RESOURCE & ENVIRON MANGMNT P/L

EV-07:Project

Analytical Results

MAR2_50BPT_66MAR4MAR3MAR4_PUMPEDClient sample IDSub-Matrix: WATER

05-DEC-2007 15:0031-JAN-2008 15:0012-DEC-2007 15:0023-JAN-2008 15:0027-JAN-2008 15:00Client sampling date / time

EM0800970-005EM0800970-004EM0800970-003EM0800970-002EM0800970-001UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

0.0100.013 0.015 <0.001 <0.001mg/L0.0017440-61-1Uranium

0.0630.264 0.006 0.088 <0.050mg/L0.0057440-66-6Zinc

3.204.56 4.39 1.20 1.86mg/L0.057440-42-8Boron

EG052F: Silica by ICPAES

<0.19.1 10.3 <0.1 41.3mg/L0.17631-86-9^ Silica

EK040P: Fluoride by PC Titrator

<0.11.6 12.3 <1.0 1.7mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser
<0.010<0.010 <0.010 <0.010 <0.010mg/L0.010----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser
<0.0100.015 0.018 <0.010 0.079mg/L0.01014797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser
<0.0100.015 0.018 <0.010 0.079mg/L0.010----Nitrite + Nitrate as N

EN055: Ionic Balance

2680670 755 4540 4260meq/L0.01----^ Total Anions

2910699 747 4850 4300meq/L0.01----^ Total Cations

4.132.08 0.54 3.31 0.50%0.01----^ Ionic Balance
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Work Order :

:Client

EM0800970

RESOURCE & ENVIRON MANGMNT P/L

EV-07:Project

Analytical Results

MAR2_50MAR3_20MAR2MAR2_10AMAR2_10BClient sample IDSub-Matrix: WATER

05-DEC-2007 15:0022-JAN-2008 15:0007-DEC-2007 15:0006-DEC-2007 15:0006-DEC-2007 15:00Client sampling date / time

EM0800970-010EM0800970-009EM0800970-008EM0800970-007EM0800970-006UnitLORCAS NumberCompound

EA005P: pH by PC Titrator

75.373.1 73.1 69.4 76.9pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

52000431000 334000 420000 53000µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

31700230000 182000 221000 32100mg/L1GIS-210-010^ Total Dissolved Solids @180°C

EA025: Suspended Solids

134563 379 614 90mg/L1----^ Suspended Solids (SS)

EA045: Turbidity

1.36.6 17.1 29.2 0.5NTU0.1----Turbidity

ED037P: Alkalinity by PC Titrator
<1<1 <1 <1 <1mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

<1<1 <1 <1 <1mg/L13812-32-6Carbonate Alkalinity as CaCO3

20280 119 62 220mg/L171-52-3Bicarbonate Alkalinity as CaCO3

20280 119 62 220mg/L1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

534014100 13500 16000 5700mg/L114808-79-8Sulphate as SO4 2-

ED045P: Chloride by PC Titrator

14000139000 113000 142000 15200mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

1140878 1100 946 1170mg/L17440-70-2Calcium

8805400 4450 5820 866mg/L17439-95-4Magnesium

1020085000 72200 93900 10500mg/L17440-23-5Sodium

113446 354 495 107mg/L17440-09-7Potassium

EG005F: Dissolved Metals by ICP-AES
<0.50<0.50 <0.50 1.90 <0.50mg/L0.017439-89-6Iron

EG005T: Total Metals by ICP-AES

0.722.39 3.72 4.74 0.04mg/L0.017439-89-6Iron

EG020F: Dissolved Metals by ICP-MS

<0.01<0.10 <0.10 <0.10 0.03mg/L0.017429-90-5Aluminium

0.010<0.010 <0.010 <0.010 0.016mg/L0.0017440-38-2Arsenic

0.0430.035 0.035 0.039 0.030mg/L0.0017440-39-3Barium

0.003<0.010 <0.010 0.091 0.006mg/L0.0017440-48-4Cobalt

0.0100.049 0.036 0.080 0.009mg/L0.0017440-50-8Copper

<0.0010.033 <0.010 0.322 <0.001mg/L0.0017439-92-1Lead

0.2830.976 0.675 1.27 0.222mg/L0.0017439-96-5Manganese

13.914.0 15.1 16.0 14.9mg/L0.0017440-24-6Strontium
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Work Order :

:Client

EM0800970

RESOURCE & ENVIRON MANGMNT P/L

EV-07:Project

Analytical Results

MAR2_50MAR3_20MAR2MAR2_10AMAR2_10BClient sample IDSub-Matrix: WATER

05-DEC-2007 15:0022-JAN-2008 15:0007-DEC-2007 15:0006-DEC-2007 15:0006-DEC-2007 15:00Client sampling date / time

EM0800970-010EM0800970-009EM0800970-008EM0800970-007EM0800970-006UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

0.004<0.001 0.010 <0.001 0.004mg/L0.0017440-61-1Uranium

0.0100.052 0.071 0.113 0.010mg/L0.0057440-66-6Zinc

4.731.90 2.62 2.04 5.18mg/L0.057440-42-8Boron

EG052F: Silica by ICPAES

24.134.2 42.8 <0.1 13.4mg/L0.17631-86-9^ Silica

EK040P: Fluoride by PC Titrator

16.91.8 2.5 2.0 17.0mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser
<0.010<0.010 <0.010 <0.010 0.577mg/L0.010----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser

1.810.150 0.057 0.081 0.506mg/L0.01014797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser

1.810.150 0.057 0.081 1.08mg/L0.010----Nitrite + Nitrate as N

EN055: Ionic Balance

5104210 3460 4330 551meq/L0.01----^ Total Anions

5774200 3570 4620 589meq/L0.01----^ Total Cations

6.080.13 1.50 3.29 3.33%0.01----^ Ionic Balance
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Work Order :

:Client

EM0800970

RESOURCE & ENVIRON MANGMNT P/L

EV-07:Project

Analytical Results

------------PT40MAR3_PUMPEDClient sample IDSub-Matrix: WATER

------------07-FEB-2008 15:0005-FEB-2008 15:00Client sampling date / time

------------EM0800970-012EM0800970-011UnitLORCAS NumberCompound

EA005P: pH by PC Titrator

78.265.7 ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

220000210000 ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

111000135000 ---- ---- ----mg/L1GIS-210-010^ Total Dissolved Solids @180°C

EA025: Suspended Solids

4690318 ---- ---- ----mg/L1----^ Suspended Solids (SS)

EA045: Turbidity

183058.0 ---- ---- ----NTU0.1----Turbidity

ED037P: Alkalinity by PC Titrator
<1<1 ---- ---- ----mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

<1<1 ---- ---- ----mg/L13812-32-6Carbonate Alkalinity as CaCO3

187151 ---- ---- ----mg/L171-52-3Bicarbonate Alkalinity as CaCO3

187151 ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

876011100 ---- ---- ----mg/L114808-79-8Sulphate as SO4 2-

ED045P: Chloride by PC Titrator

7510087000 ---- ---- ----mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

1170995 ---- ---- ----mg/L17440-70-2Calcium

25303640 ---- ---- ----mg/L17439-95-4Magnesium

4670058500 ---- ---- ----mg/L17440-23-5Sodium

207315 ---- ---- ----mg/L17440-09-7Potassium

EG005F: Dissolved Metals by ICP-AES
<0.502.45 ---- ---- ----mg/L0.017439-89-6Iron

EG005T: Total Metals by ICP-AES

13.83.54 ---- ---- ----mg/L0.017439-89-6Iron

EG020F: Dissolved Metals by ICP-MS

<0.10<0.10 ---- ---- ----mg/L0.017429-90-5Aluminium

0.2590.011 ---- ---- ----mg/L0.0017440-38-2Arsenic

0.0690.032 ---- ---- ----mg/L0.0017440-39-3Barium

0.584<0.010 ---- ---- ----mg/L0.0017440-48-4Cobalt

0.0390.030 ---- ---- ----mg/L0.0017440-50-8Copper

0.0370.028 ---- ---- ----mg/L0.0017439-92-1Lead

0.5260.818 ---- ---- ----mg/L0.0017439-96-5Manganese

16.913.6 ---- ---- ----mg/L0.0017440-24-6Strontium
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Work Order :

:Client

EM0800970

RESOURCE & ENVIRON MANGMNT P/L

EV-07:Project

Analytical Results

------------PT40MAR3_PUMPEDClient sample IDSub-Matrix: WATER

------------07-FEB-2008 15:0005-FEB-2008 15:00Client sampling date / time

------------EM0800970-012EM0800970-011UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

0.0300.010 ---- ---- ----mg/L0.0017440-61-1Uranium

0.2400.504 ---- ---- ----mg/L0.0057440-66-6Zinc

5.803.21 ---- ---- ----mg/L0.057440-42-8Boron

EG052F: Silica by ICPAES

<0.1<0.1 ---- ---- ----mg/L0.17631-86-9^ Silica

EK040P: Fluoride by PC Titrator

10.85.2 ---- ---- ----mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser

0.011<0.010 ---- ---- ----mg/L0.010----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser

0.765<0.010 ---- ---- ----mg/L0.01014797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser

0.776<0.010 ---- ---- ----mg/L0.010----Nitrite + Nitrate as N

EN055: Ionic Balance

23002690 ---- ---- ----meq/L0.01----^ Total Anions

23002900 ---- ---- ----meq/L0.01----^ Total Cations

0.023.80 ---- ---- ----%0.01----^ Ionic Balance



BHP Billiton MAR investigations

MAR2-10a - supersaturated in calcite and aragonite

MAR2-10b - approximately saturated in calcite and undersaturated in aragonite

Resource & Environmental Management Pty Ltd Stiff diagram \ Stiff \ 6/05/2008



BHP Billiton MAR investigations

MAR2-50a - supersaturated in calcite and aragonite

MAR2-50b - approximately saturated in calcite and aragonite

Resource & Environmental Management Pty Ltd Stiff diagram \ Stiff \ 6/05/2008



BHP Billiton MAR investigations

Resource & Environmental Management Pty Ltd Stiff diagram \ Piper \ 6/05/2008



BHP Billiton Motherwell salt water supply
Selection Phase Study

Calculate Drawdown (s) for known Discharge (Q) THEIS  Analytical Solution (Theis, 1935)

INPUTS NOTE 1: Estimating 'T' from specific capacity data use:

Pumping rate of well (m3/day):   2500 [ log t = -2.31 +0.81 log (spec cap) ]

NOTE 2: If using 'T', divide by saturated thickness to give

Storage coefficient (s) of aquifer:   2.00E-05  hydraulic conductivity (T=kB)

Transmissivity (m2/day):   1050 NOTE 3: Estimates of s (conservative): Unconfined=0.05,

Time since pumping started (days):   3650  Semi=0.005, Confined=0.00005

NOTE 4: To convert Gallons/minute to litres/sec, divide by 13.2

NOTE 5: To convert litres/sec to cubic metres/day, multiply by 86.4

Distance
(m) u W(u) Drawdown

(m)
1 1.30E-12 2.68E+01 5.07550808
10 1.30E-10 2.22E+01 4.2029657

100 1.30E-08 1.76E+01 3.33042332
1000 1.30E-06 1.30E+01 2.45788119
1414 2.61E-06 1.23E+01 2.32655072
2000 5.22E-06 1.16E+01 2.1952205
2236 6.52E-06 1.14E+01 2.1529417
2828 1.04E-05 1.09E+01 2.06389077
3000 1.17E-05 1.08E+01 2.04157465
3162 1.30E-05 1.07E+01 2.02161222
3606 1.70E-05 1.04E+01 1.97190276
4000 2.09E-05 1.02E+01 1.93256204
4123 2.22E-05 1.01E+01 1.92107573
4243 2.35E-05 1.01E+01 1.91024616
4472 2.6093E-05 9.98E+00 1.89028398
5000 3.2616E-05 9.75E+00 1.84800617

Description:
Analytical model developed to assist in assessing sustainable yields from production wells drawing water 
from the Andamooka Limestone aquifer north of BHP Billitons Olympic Dam mine.  Total wellfield yields of up 
to 29 ML/day are required for up to 10 years.  At an assumed 2.5 ML/day/well the adopted wellfield 
configuration incorporates 14 wells (including back-up supply.                                                                  Model 
utilises the geometric mean values for T (1050m2/day) and S (2x10-5).
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D.2 Motherwell extension investigation 
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Table 1.  Wells completed in Motherwell Extension drilling program  

Well ID 

 Location (MGA94_Zone53) DWLBC 
Permit 

Number 

BHP 
Number 

Dates Drilled 

Easting Northing Start Completed 

MXTB05 627372 6657629 n/a RD3581 30/09/08 2/10/08 

MXTB07a/b 643063 6664649 n/a RD3583 1/11/08 9/11/08 

MXTB08 643654 6656106 n/a RD3584 4/12/08 8/12/08 

MXTB09a/b 640590 6644362 n/a RD3585 10/11/08 17/11/08 

MXTB10a/b 654543 6676749 n/a RD3586 22/10/08 31/10/08 

MXTB11a/b 653728 6659749 n/a RD3587 26/11/08 3/12/08 

MXTB12a/b 656587 6643923 n/a RD3588 18/11/08 25/11/08 

MXTB13a/b 661709 6666966 n/a RD3589 12/10/08 21/10/08 

MXTB14a/b 672164 6652846 n/a RD3590 3/10/08 12/10/08 
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Table 2. Well construction details 

 

Well ID 
Drill 

Method 

EOH 
Depth 

(m) 

Final Pre-collar Casing  Stick-up  PVC     

Formation 
EOH Depth 

Setting 
(m) 

Diameter 
(mm) 

Material 

Steel 
Casing 
above 
ground 

(m) 

PVC 
above 
ground 

(m) 

Concrete 
above 

ground (m) 

Slotted/ 
Production 
Interval (m) 

Diameter 
(mm) 

Material 
Gravel 
pack 

Interval (m) 

Seal 
Interval (m) 

MXTB05 RC AIR 
HAMMER 

126 42 254 Steel       - - - - - Pws 

MXTB07a/b RC AIR 
HAMMER 

186 66 254 Steel 0.45 a: 0.33 
b: 0.36 

0.15 a: 98-104 
b:166-172 

80 PVC a: 80-110 
b:156-186 

a: 66-80 
b:110-156 

Pwx 

MXTB08 RC AIR 
HAMMER 

168 60 305 Steel 0.85   0.2 - - - - - Pws 

MXTB09a/b RC AIR 
HAMMER 

144 54 254 Steel 0.4 a: 0.22 
b: 0.27 

0.11 a: 58-64 
b:120-126 

80 PVC a: 55-83 
b:110-145 

a: 40-54 
b:83-111 

Pwx 

MXTB10a/b RC AIR 
HAMMER 

264 120 254 Steel 0.42 a: 0.26 
b: 0.33 

0.08 a: 136-142 
b:240-246 

80 PVC a: 120-148 
b:230-265 

a: 110-120 
b:148-231 

Pwx 

MXTB11a/b RC AIR 
HAMMER 

174 65 305 Steel 0.55 a:  

b:  

0.1 a: 70-76 
b:136-142 

203/80 Steel/PV
C 

a: n/a 
b:126-174 

a: n/a  

b:78-126 

Pws 

MXTB12a/b RC AIR 
HAMMER 

162 72 254 Steel 0.4 a:0.3  
b: 0.34 

0.11 a: 86-92 
b:138-144 

80 PVC a: 72-100 
b:126-162 

a: 64-74 
b:100-126 

Pws 

MXTB13a/b RC AIR 
HAMMER 

192 78 254 Steel 0.67 a:0.57  
b: 0.61 

0.18 a: 90-96 
b:158-164 

80 PVC a: 80-108 
b:150-192 

a: 60-80 
b:105-150 

Pws 

MXTB14a/b RC AIR 
HAMMER 

210 85 254 Steel 0.55 a:0.42  
b: 0.44 

0.11 a: 93-99 
b:202-208 

80 PVC a: 83-100 
b:192-210 

a: 80-83 
b:100-192 

Pws 
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Table 3. Summary of drillhole stratigraphy 

Formations Intervals and Descriptions 

W
el

l 
ID

 Quaternary 
and Tertiary 
Sediments 

Bulldaog 
Shale  

Yarrawarra 
Shale 

Boorthana Shale Andamooka Limestone 
Yarloo 
Shale 

Arcoona 
Quartzite 

M
XT
B0

5 

0‐18 m  
Sands, clays 
and silts: red 
and brown, 
fine to coarse 
grained 

18‐32 m 
Clay: yellow 
and white, 
medium 
plasticity 

     

32‐122 m  
Limestone, moderately 
weathered, light coloured non‐
crystalline followed Dolomite, 
darker crystalline dolomite 

  

122‐126 m 
Sandstone; 
white and 
green, 
medium‐
coarse grained 

M
XT
B0

7 

0‐22 m 
Sands and 
Silts: white, 
red and tan, 
fine‐medium 
grained with 
gravels 

  

? 22‐54 m 
Shale and 
Claystone: 
brown, grey and 
purple 

  

54‐ 174 m 
Limestone, moderately 
weathered, light coloured non‐
crystalline followed 
unweathered, white, crystalline 
Limestone, underlin by Dolomite, 
darker crystalline dolomite 

174‐186 m  
Shale; blue‐
grey and red, 
laminated, 
unweathered 

  

M
XT
B0

8 

0‐4 m 
Sandy Clays: 
Red and 
brown, fine to 
medium 
grained 

     

4‐48 m 
Shale and Claystone: 
grey and brown, medium 
plasticity becoming more 
laminated with depth 

48‐162 m 
Limestone, high‐moderately 
weathered, light coloured non‐
crystalline followed 
unweathered, white, crystalline 
Limestone, underlin by Dolomite, 
darker crystalline dolomite 

  

162‐168 m 
Sandstone: 
pink and 
white, 
medium to 
coarse grained 

M
XT
B0

9 

0‐2 m 
Sand: red, 
fine‐coarse 
grained with 
white gravels 

  

? 2‐48 m 
Shale and 
Claystone: 
purple‐brown, 
green‐grey 

  

48‐136 m 
Limestone:  moderately 
weathered, light coloured non‐
crystalline followed by 
unweathered, white, crystalline 
Limestone, underlin by Dolomite, 
darker crystalline dolomite 

136‐140 m 
Shale: red and 
pink, banded, 
unweathered 

140‐144 m 
Sandstone: 
grey and 
white, fine to 
medium 
grained 

M
XT
B1

0 

0‐18 m 
Sands and 
Silts: white, 
red and tan, 
fine‐medium 
grained with 
gravels 

     

18‐108 m 
Shale and Claystone: 
grey and brown, medium 
plasticity becoming more 
laminated with depth 

108‐241 m  
Limestone:  moderately 
weathered, light coloured non‐
crystalline followed by 
unweathered, white, crystalline 
Limestone, underlin by Dolomite, 
darker crystalline dolomite 

241‐246 m 
Shale: blue‐
grey and red, 
unlaminted, 
unweathered 

  

M
XT
B1

1  0‐4 m       

4‐58 m 
Shale and Claystone: 
grey and brown, medium 
plasticity becoming more 
laminated with depth 

58‐168 m 
Limestone:  high‐moderately 
weathered, light coloured non‐
crystalline followed by 
unweathered, white, crystalline 
Limestone, underlin by Dolomite, 
darker crystalline dolomite 

  

168‐174 m 
Sandstone: 
grey and red, 
coarse grained 

M
XT
B1

2 

0‐66 m  
Sands and 
Silts: white, 
grey and tan, 
fine‐medium 
grained with 
gravels 

        

66‐152 
Limestone:  moderately 
weathered, light coloured non‐
crystalline followed by 
unweathered, white, crystalline 
Limestone, underlin by Dolomite, 
darker crystalline dolomite 

152‐157 m 
Shale: red and 
grey, 
unweathered, 
platy 

157‐162 
Sandstone: 
white, fine 
grained. 

M
XT
B1

3 

0‐12 m 
Sand: red, fine 
grained 

  

12‐60 m 
Shale and 
claystone: grey 
and brown, 
slightly 
weathered 
becoming more 
laminated with 
depth 

  

60‐186 m 
Limestone: moderately 
weathered, light coloured non‐
crystalline followed by 
unweathered, white, crystalline 
Limestone, underlin by Dolomite, 
darker crystalline dolomite 

  

186‐192 
Sandstone: 
pink and 
white, 
medium to 
coarse grained 

M
XT
B1

4 

0‐24 m 
Silty clays: 
white, red and 
tan, fine‐
medium 
grained with 
gravels 

26‐32 m 
Shale and 
Claystone: 
brown and 
grey, 
medium 
plasticity 

     

32‐206 m 
Limestone: moderately 
weathered, light coloured non‐
crystalline followed by 
unweathered, white, crystalline 
Limestone, underlin by Dolomite, 
darker crystalline dolomite 

206‐210 m 
Shale: red and 
green, 
unweathered 
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Table 4. Hydrogeological information collected during drilling 

Well ID Airlift yield (L/s) Groundwater salinity (mS/cm) Water level 

MXTB05 Water cut at 40m with gradual increase to 10 L/s 
at 90m then increase to 18 L/s at 115 m with 23 
L/s at EOH  

14 at 40m with 16 to 18 until EoH 37.77 m BGL 
 
(15/10/2008) 

Andamooka 
Limestone 

MXTB08 Water cuts at 80 m, 94 m and 148m. 
Approximately 1 L/s at 80m and increasing to 35 
L/sec at 94 m. Due to lose of circulation final 
yield were not able to be determined. 

31 at 80 m with a gradual increase to 41  by  
132 m. There were no water samples from 
138-144 m. At 150 m the EC was 51 and 
remained so until EOH  

65.12 mBGL 

Andamooka 
Limestone 

(8/12/08) 

MXTB07 Water cuts at 75 & 93 m. Steady increase to 6 
L/s at 150 m and then to 19 L/s by 180 m. 

<22 until 132 m, then gradual increase to 37 
by 162 m  

a : 64.63 mBGL 

Andamooka 
Limestone 

b : 64.57 mBGL 
(9/11/08) 

MXTB09 Water cut at 50 m. Increases to 8 L/s at ~70 m, 
12 L/s at ~120 m, and then to 14 L/s at 186 m. 

48 until 76 m, then gradual increase to 62 
by 102 m and then to 70 by 132.  

a : 43.05 mTOC 

Andamooka 
Limestone 

b : 46.06 mTOC 
18/11/2008 

MXTB10 Water cut at 120 m. <2 L/s to 156 m with 
increase to 4 L/s and then to 12 L/s at 186 m.  
Gradual increase to 28 L/s between 222 and 
252m 

20 to 24 until 180, then gradual increase to 
~40 at 180 m  

a : 77.04 mBGL 

Andamooka 
Limestone 

b : 77.05 mBGL 
(1/11/08) 

MXTB11 Water cut at 65 m with a yield of 2-3 L/sec  with 
an increase to 8-10 L/sec at 82 m. Due to lost 
circulation the yield could not be accurately 
measured past this point but water was cut again 
at 128 m. 

20 to 22 from 76 m until 126 m. At 132 m 
the EC was 27 and gradually increased to 
33 by EOH 

a : 58.01 mTOC 

Andamooka 
Limestone 

b : 58.09 m TOC 

(3/12/08) 

MXTB12 Water cut at 80 m and 83 m with a yield <1L/sec. 
Water cut at 98 m with increase to 1.25 L/sec 
and gradually increased to 5.5 L/sec. Water cut 
at 128 m with a yield of 10 L/sec and water cut at 
134 m where yield increased to 20 L/sec where it 
gradually increased to 25 L/sec by EOH 

35 at 82  m and increased to 49 at 100 m 
remaining 50 until EOH 

a : 67.28 m TOC 

Andamooka 
Limestone 

b : 67.36 m TOC
(25/11/08) 

MXTB13 Water cuts at 66 & 92 m with <0.2 L/s to 114 m 
then increase to 10 L/s by 128 m and further 
increase to 28 L/s between 144 and 156m 

<10 until 94m then between 23 and 27 until 
EoH 

a : 62.44 mBGL 

Andamooka 
Limestone 

b : 62.35 mBGL 
(9/11/08) 

MXTB14 
Andamooka 
Limestone 

Water cuts at 84 & 90 m with ~2 L/s to 120 m 
then steady increase to 31 L/s at 168 m 

42 to 50 mS/cm with increase to 85 at 180 
m, then ~105 to EoH 

a: 73.95 mTOC 
b: 78.14 mTOC 
(3/12/08) 

 

Table 5. Water quality parameters measured in bailed groundwater samples 

Well ID 
Electrical 

Conductivity Bailed 
Electrical Conductivity  

Lab Results 
pH  Temperature  

  (uS/cm)  (uS/cm) (pH units) (oC) 

MXTB7a 20.4 20.4 8.02 29.9 

MXTB7b 45.1 41.7 7.82 28.8 

MXTB9a 49.1 46.3 7.94 28.9 

MXTB9b 77.4 75.5 7.66 28.6 

MXTB10a 24.4 24.6 8.06 26.3 

MXTB10b 24.4 40.3 8.06 26.3 

MXTB11b 42.1 n/a 8.04 28.6 

MXTB12a 48.9 50.0 7.83 29.5 

MXTB12b 50.0 52.9 7.42 30.2 

MXTB13a 24.7 25.1 8.10 25.8 

MXTB13b 27.5 25.2 7.70 29.5 

MXTB14a 42.2 44.8 7.86 26.3 

MXTB14b 123.9 139.0 7.42 28.9 
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Table 6. Stabilised groundwater levels 

Well ID Elevation (m) Date Time mTOC mBGL mAHD Notes 

MXTB05 85.8  15/10/2008  2:00 PM  48.03   37.77 Pre construction, hammer oil 

  85.8  8/12/2008     33.875 33.075 51.925 After 1 month pumping 

MXTB07a 115  9/11/2008  8:15  64.96 64.63 50.37 Before airift 

  115  28/11/2008  11:30  64.88 64.4 50.6   

MXTB07b 115  9/11/2008  8:15 AM  65.08 64.57 50.43 Before airift 

  115  28/11/2008  11:30 AM  65.95 65.44 49.56   

MXTB08 113  8/12/2008  11:00  65.77 65.12 47.88   

MXTB09a 100  18/11/2008  8:00 AM  43.05 42.65 57.35 Before airift 

  100  30/11/2008  8:40 AM  46.06 45.66 54.34   

MXTB09b 100  18/11/2008  8:00 AM  46.04 45.59 54.41 Before airift 

  100  30/11/2008  8:50 AM  46.86 46.41 53.59   

MXTB10a 126  1/11/2008  8:00 AM  77.56 77.04 48.96 Before airift 

  126  9/11/2008  2:55 PM  76.3 75.78 50.22   

   126  27/11/2008  8:00 AM  77.215 76.695 49.305   

MXTB10b 126  1/11/2008  8:00 AM  77.64 77.05 48.95 Before airift 

  126  9/11/2008  2:55 PM  78.55 77.96 48.04   

   126  28/11/2008  12:00  78.5 77.91 48.09   

MXTB11a 105  3/12/2008     58.01 57.56 47.44   

   105  8/12/2008     58.76 58.31 46.69   

MXTB11b 105  3/12/2008     58.09 57.64 47.36   

   105  8/12/2008     58.09 57.64 47.36   

MXTB12a 109  25/11/2008  8:20 AM  67.28 66.81 42.19 Before airift 

  109  30/11/2008  9:25 AM  67.41 66.94 42.06   

MXTB12b 109  25/11/2008  8:20 AM  67.36 66.84 42.16 Before airift 

  109  30/11/2008  9:25 AM  67.53 67.01 41.99   

MXTB13a 110  9/11/2008  4:30 PM  63.32 62.44 47.56   

   110  28/11/2008  12:35 PM  63.23 62.35 47.65   

MXTB13b  110  9/11/2008  4:30 PM  63.27 62.35 47.65   

   110  28/11/2008  12:35 PM  63.43 62.51 47.49   

MXTB14a 114.8  3/12/2008  4:25 PM  73.95 73.2 41.6   

MXTB14b 114.8  3/12/2008  4:25 PM  78.14 77.37 37.43   

 

Table 7. Summary of aquifer testing raw data (from airlift recovery tests) 

Well ID Total time 
of Airlift 

Flow Rate 
(Q) 

First Residual 
drawdown  

First residual 
drawdown 

time  

Residual 
drawdown at 30 

minutes  

Residual 
drawdown at 60 

minutes  
  (mins) (m3/day) (m) (mins) (m) (m) 

MXTB07a 120  78.6  0.05  4  0.05    

MXTB07b 120  157.2  0.9  9  0.965    

MXTB09a 120  61.3  2.93  3  2.935    

MXTB09b 120  172.8  0.88  6  0.78  0.765 

MXTB11b 120  112.3  0.77  0.775       

MXTB12a 120  14.7  0.25  5  0.065  0.04 

MXTB12b 120  172.8  0.06  4  0.075    

MXTB13a 120  57.89  24.53  4  18.78    

MXTB13b  170  216  ‐0.33  5  0.095    

MXTB14a 60     ‐0.83  3  ‐0.54    

MXTB14b 60  216  0.17  7  0.17    
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Table 8. Laboratory analytical water quality data 
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Sandstone; pink/white, coarse-med grained
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Billa Kallina Station

Gorey and Cole

17/11/08

144

a:43.05, b:46.04

110

640589 6644364

18/11/08
GDA 1994, Zone 53

n/a

10/11/08

8"

17/11/08K Furness

19/12/08K Furness

160

160

160

0.55

0.50

0.50

0.60

0.55

0.55

0.46

0.21

0.18

0.17

32.6

47.7

47.2

Well cover

80 mm PVC slotted
casing 58-64 m

Surface casing 12"
steel 0--6m

Pre collar casing 10"
steel 0-54 m

Gravel Pack 55-83 m

Cement plug 40-54  m

0.43

5

8.00

WC

Sand; red, fine-coarse grained, rounded-sub angular, loose with
Gravels; calcareous, white, 0.2-0.8cm

Shale; brown, some weathering (clays), platy, calcareous, with
some Sands; quartz, and Gypsum

Shale; green/grey 60%, weathered, and 40%, purple-brown, platy,
minor lamination

Shale;  80% brown, moderately weathered (clays), and 20%
green-grey, soft, massive

Shale; 50% brown-purple and 50% green-grey, partly weathered
(clays), platy, soft, massive

Shale; green/grey, moderately weathered (clays), platy, soft, no
lamination

Shale; 70% green-grey and 30% purple-brown, minor weathering,
platy, soft-hard, minor lamination

Shale;  purple-brown minor weathering,  platy, soft-hard, minor
lamination

Shale; purple-brown, minor weathering, platy, soft-hard, minor
lamination, with 50% Clay; red, soft, low plasticity

Shale;  80% purple-brown and 20% green-grey, minor weathering,
stratified, platy, soft-hard, minor lamination

Limestone; 80% tan-white, 20% light grey, well cemented, minor
weathering Shale; minor weathering, 80% purple-brown and 20%
green-grey, stratified, platy, soft-hard, minor lamination

Limestone; 50% tan-white (non crystalline), 50% light grey
(crystalline), well cemented, minor weathering

Limestone; tan, moderately cemented, minor weathering, non
crystalline

Limestone; white/tan, moderately cemented, minor weathering,
non crystalline, minor pitting

Limestone; grey/tan well cemented, minor weathering, with surface
oxidation and purple-grey, non crystalline, minor pitting

Limestone; white/tan/grey, massive, non weathered, slightly
crystalline, minor pitting

Sandstone; quartzitic matrix, white, purple, green, rounded and
fine grains, pitting in parts
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MXTB09a/b

AIR ROTARY

Motherwell Extention
VE23064.2

Billa Kallina Station

Gorey and Cole

17/11/08

144

a:43.05, b:46.04

110

640589 6644364

18/11/08
GDA 1994, Zone 53

n/a

10/11/08

8"

17/11/08K Furness

19/12/08K Furness

160

150

160

160

160

160

160

160

160

170

170

175

175

0.19

0.67

0.60

0.60

0.60

0.60

0.60

0.60

0.55

0.55

0.55

0.50

0.55

EOH at 144 m

48.6

49.3

55.9

58.2

58.4

62.5

61.8

61.6

62.4

66.3

70.6

68.6

69.7

80 mm PVC slotted
casing 120-126 m

Gravel Pack 110-114 m

Cement plug 83-110  m

8.00

8.00

9

9

9

11.9

11.9

11.9

11.9

14

14

14

14

Limestone; 90% white, 10% green, crystalline, massive, non
weathered

Limestone; grey, crystalline, massive, non weathered, some pitting

Limestone; grey, crystalline, massive, non weathered, some
pitting, with some Quartzite/Sandstone; purple and green

Limestone; light grey/white, crystalline, massive, non weathered,
some pitting from 92-94 m

Limestone; light green/ light pink / white, crystalline, massive, non
weathered, moderately pitting,

Dolomite; grey, crystalline, massive, non weathered, minor pitting

Dolomite; grey, non crystalline, massive, slightly weathered, pitting
from 106-108m

Dolomite; grey, some crystalline, massive non weathered, 10%
pitting (crystalline)

Dolomite; white/grey and green, crystalline, slightly weathered,
with Shale from 116-118m; green, soft, smooth, unlaminated

Dolomite; white, grey and green, crystalline, slightly weathered, ,
20% pitting

Dolomite; grey, crystalline, slightly weathered, (with pink from 120-
122m), pitting from 126-130m, minor Shale/Clay from 120-130m;
soft, green, smooth, unlamented

Shale; red/pink, unlamented, hard, banded, with
Dolomite/Limestone; tan/pink non crystalline, slightly weathered,
and Sandstone; grey, moderately cemented, rounded medium
grains

Sandstone; grey-white, poorly cemented, rounded, fine-med
grains, quartzitic
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MXTB10a/b

AIR ROTARY

Motherwell Extention
VE23064.2

Billa Kallina Station

Gorey and Cole

27/10/08

264

a: 78.55, b: 76.3

132

654543 6676749

9/11/08
GDA 1994, Zone 53

n/a

22/01/08

8"

27/10/08K Furness & K Hyland

19/12/08K Furness

0.60

0.86

0.67

0.86

0.55

0.50

0.43

0.46

0.67

0.50

0.46

0.60

0.50

0.35

Well cover

Surface casing 12"
steel 0-18 m

Pre collar casing 10"
steel 0-120 m

Sand; orange and white, fine grained, sub-rounded, loose, soft,
calcareous, with Gravels; white, sub-angular

Sand; purple-brown, fine-med grained, sub rounded, loose, soft

Sand; light brown, fine grained, sub angular, loose, with Gravels;
white, angular

Sand; light brown, fine, sub-angular, light brown, loose, with
Gravels; white, rounded-sub-angular, calcareous

Shale/Clay; dark grey, massive, moderately cemented, extremely
weathered, dense

Shale/Clay; green-blue-grey, massive, moderately cemented,
extremely weathered, dense

Shale/Clay;  grey-green, massive, moderately cemented,
extremely weathered, dense

Shale; green-grey and red-brown, moderately cemented, partly
weathered

Shale; 60% grey-green and 40% brown, moderately laminated,
partly weathered

Shale; 40% grey-green and 60% brown, minor laminated, partly
weathered

Shale; 50% grey-green and 50% brown, moderate laminated,
partly weathered
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100.0

110.0

120.0

130.0
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150.0
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170.0

180.0

MXTB10a/b

AIR ROTARY

Motherwell Extention
VE23064.2

Billa Kallina Station

Gorey and Cole

27/10/08

264

a: 78.55, b: 76.3

132

654543 6676749

9/11/08
GDA 1994, Zone 53

n/a

22/01/08

8"

27/10/08K Furness & K Hyland

19/12/08K Furness

160

160

160

240

240

240

240

250

240

250

0.60

0.40

0.50

0.50

0.46

0.43

0.22

0.18

0.25

0.21

0.25

0.40

0.67

0.67

0.60

0.67

23.3

20.39

23.16

22.53

20.38

23.37

21.63

22.01

23.03

23.6

Cement 116-120 m

Cement-bentonite
shallow seal 110-120 m

Gravel Pack 120-148 m

80 mm PVC slotted
casing 136-142 m

Cement-bentonite deep
seal 148-234 m

Water
cuts
were not
distinct,
simply
increases
in
salinity
or yield
through
porosity

1

1

1

4

1

2

2

3

4

4

WC

WC

Shale; 50% grey-green and 50% brown, moderate laminated,
partly weathered with 20% Limestone; white, well cemented, partly
weathered, slightly vuggy

Limestone; white, well cemented, massive, partly weathered,
slightly vuggy, with 50% Shale; 50% grey-green and 50% brown,
moderate laminated, partly weathered, sub-angular

Limestone; white, well cemented, massive, partly weathered,
slightly vuggy with 20% Shale; 50% grey-green and 50% brown,
moderate laminated, partly weathered, sub-angular

Limestone; grey, white, green, crystalline, massive, unweathered,
with Shale; red and green, soft

Limestone; white-blue-grey, massive, crystalline, unweathered

Limestone; grey, crystalline, massive, unweathered, hard

Limestone; white, tan, grey, partly crystalline, massive,
unweathered

Limestone; white-tan, non crystalline, massive, unweathered, with
20% Shale; pink-red, soft

Limestone; white-light pink, non crystalline, massive, unweathered

Limestone;  white-tan, crystalline, massive, unweathered

Limestone; white-grey, pink, green, mottled, crystalline, slightly
dolomitic, massive, unweathered

Limestone; white-grey, pink, green, mottled, crystalline, slightly
dolomitic, massive, unweathered, minor vugs

Limestone; white-grey, pink, green, mottled, crystalline, slightly
dolomitic, massive, unweathered

Limestone; pale grey-green-tan, platy, crystalline, massive,
unweathered

Dolomite/Limestone; pale green, grey-tan, unweathered

Dolomite; mid grey, crystalline, massive, unweathered
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MXTB10a/b

AIR ROTARY

Motherwell Extention
VE23064.2

Billa Kallina Station

Gorey and Cole

27/10/08

264

a: 78.55, b: 76.3

132

654543 6676749

9/11/08
GDA 1994, Zone 53

n/a

22/01/08

8"

27/10/08K Furness & K Hyland

19/12/08K Furness

250

250

250

250

250

160

170

170

180

180

180

190

190

200

200

0.60

0.60

0.60

0.60

0.35

0.35

0.40

0.38

0.40

0.33

0.33

0.32

0.08

0.08

0.30

EOH at 264 m

21.67

26.1

29.9

29.23

34.1

36.6

37.5

38.9

35.7

38.9

40.4

39.3

39

40.3

41.6

Gravel Pack 230-264 m

80 mm PVC slotted
casing 240-246 m

4

4

6

12

12

12

12

12

14

15

16

20.5

23.3

23.3

23.3

WC

WC

WC

WC

Dolomite/Limestone;  white-light green-grey, crystalline,
unweathered, with Clay; light green, low plasticity, soft-smooth

Dolomite/Limestone; white-light green-grey, crystalline,
unweathered

Dolomite/Limestone; white-light grey, very crystalline,
unweathered, highly pitted

Limestone/Dolomite; white-light grey, crystalline, unweathered,
30% vuggs, with Pyrite in voids 206-208m

Dolomite/Limestone; light grey, massive, crystalline, minor
weathering

Dolomite; mid grey, crystalline, massive, minor weathering, 30%
vuggs

Dolomite; dark grey, crystalline, massive, minor weathering, very
vuggy

Dolomite; light grey-pink, crystalline, massive, minor weathering,
very vuggy

Dolomite;  dark grey, highly crystalline, massive, minor weathering

Dolomite; light grey-pink, crystalline, massive, minor weathering

Dolomite; dark grey-pink-yellow, crystalline, massive, minor
weathering

Dolomite;  dark grey, crystalline, massive, minor weathering

Shale; mid blue-grey, with some pink, unlaminated, mid strength,
unweathered, platy, with 30% Dolomite; dark grey, crystalline,
minor weathering

Shale; mid blue-grey, with some pink, unlaminated, mid strength,
unweathered, platy,

Shale; unlaminated, mid strength, unweathered, mid blue-grey,
with some pink, platy, non vesicular
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MXTB11a/b

AIR ROTARY

Motherwell Extention
VE23064.2

Billa Kallina Station

Gorey and Cole

3/12/08

174

a: 58.01, b: 58.09

105

653728 6659749

3/12/08
GDA 1994, Zone 53

n/a

26/11/08

8"

4/12/08K Hyland

19/12/08K Furness

230

230

170

170

170

0.86

0.67

0.67

0.60

0.60

0.40

0.35

0.35

0.38

0.14

0.26

0.67

0.14

19.53

20.72

20.15

Well cover

Surface casing 12"
steel 0-18 m

Pre collar casing 10"
steel 0-66 m

Slotted 8" steel casing
70-76 m

Cement-bentonite deep
seal 78-126 m

Fracures
and
broken
ground

Losing
Circulation,
yield
not
accurate

~0.1

2.00

2.86

8-10

~10

WC

Silty Sand; red, fine-coarse grained, rounded-sub angular, quartz
grains, loose, calcareous clumps

Sandy Silt; white, very fine grained, loose, soft, minor clumping

Shale; 80% brown and 20% grey, massive, moderately weathered
(clays), sub rounded, soft, crumbly

Shale; 70% mustard and 30% grey, massive, moderately
weathered (clays), sub rounded, soft, crumbly

Shale; brown, massive, moderately weathered (clays), sub
rounded, soft, crumbly

Shale; 80% brown and 20% grey, massive, moderately weathered
(clays), sub rounded, soft, crumbly

Shale; brown, massive, minor weathering, platy, sub angular, soft-
hard

Shale; grey 50%, brown 50%, minor weathering, platy, sub
angular, soft-hard, minor lamination

Shale; grey 90%, brown 90%, moderate weathering, platy, sub
angular, soft, minor lamination

Shale; grey 90%, brown 90%, moderate weathering, platy, sub
angular, soft, minor lamination, with Limestone; yellow/white,
moderate weathering, sub angular

Limestone; white, moderately cemented, massive, moderate
weathering, non crystalline, sub angular-angular

Limestone; white, moderately cemented, massive, weathering, non
crystalline, sub angular-angular

Limestone;  tan, moderately cemented, massive, weathering, non
crystalline, sub angular-angular

Limestone; 50% tan-white, 50% light grey, minor cemented,
massive, weathering, non crystalline, angular

Limestone; 80% tan, 50% light grey-white, highly weathering, non
crystalline, sub-rounded, with some Quartz; crystalline and
Sandstone; light grey, coarse grained

Limestone; 90% tan, 10% light grey-white, highly weathering, non
crystalline, sub-rounded, with some Quartz; crystalline and
Sandstone; light grey, coarse grained
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a: 58.01, b: 58.09

105

653728 6659749

3/12/08
GDA 1994, Zone 53

n/a

26/11/08

8"

4/12/08K Hyland

19/12/08K Furness

170

170

170

170

170

170

170

170

170

170

170

170

0.55

0.46

0.46

0.50

0.46

0.46

0.40

0.55

0.38

0.75

0.40

0.60

0.50

0.60

0.55 EOH at 174 m

21.63

21.09

21.04

21.44

21.47

21.58

20.94

27.2

28.6

29.6

31.8

32

33.2

33.8

33.1

Gravel Pack 126-174 m

80 mm PVC slotted
casing 136-142 m

from
this
point

Small
fracture
and
broken
ground

Lost
circulation

Lost
circulation

~10

~10

~10

~10

4.3

5.5

6.8

7.1

5.8

5.5

5.5

-

-

-

-

WC

Limestone; white-grey, well cemented, massive, non weathered,
slightly crystalline, angular

Limestone; white-grey, well cemented, massive, non weathered,
slightly crystalline, some pitting, angular

Limestone; light grey and white, crystalline, massive, non
weathered, some pitting, angular, with Dolomite; grey, crystalline,
non weathered, minor vuggs, angular

Limestone; light grey, crystalline, massive, non weathered, some
pitting, angular, with Dolomite; grey, crystalline, non weathered,
minor pitting angular

Dolomite; grey, some crystalline, massive, non weathered, some
pitting (crystalline), angular

Dolomite; grey, some crystalline, massive, non weathered, 20%
vuggs (crystalline), angular

Dolomite; grey, some crystalline, massive, non weathered, 10 %
vuggs (crystalline), angular

Dolomite; grey, some crystalline, massive, non weathered, 20%
vuggs (crystalline), angular

Dolomite; grey, some crystalline, massive, non weathered, 20%
vuggs (crystalline), angular

Dolomite; grey, some crystalline, massive, non weathered, some
pitting (crystalline), angular, with Shale; dark grey, hard, laminated,
and Sandstone; grey, coarse grained, poorly cemented

Sandstone;  grey and red, coarse grained, poorly cemented with
Shale; brown-red, hard, laminated
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10.0

20.0
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40.0

50.0

MXTB12a/b

AIR ROTARY

Motherwell Extention
VE23064.2

Billa Kallina Station

Gorey and Cole

25/11/08

162

a: 67.28, b: 67.36

109

656587 6643923

GDA 1994, Zone 53

n/a

25/11/08

8"

26/11/08K Furness

19/12/2008K Furness

0.86

1.50

0.86

0.86

0.23

0.33

0.33

0.60

0.55

Well cover

Surface casing 12"
steel 0-6 m

Pre collar casing 10"
steel 0-72 m

Silty Sand; red, fine-coarse grained, rounded-sub angular, quartz
grains, loose, calcareous clumps

Sandy Silt; tan, fine-med grained, sub angular, clumping in parts,
calcareous

Sandy Silt; white, very fine grained, loose, soft, minor clumping

Sand; fine grained, sub rounded, quartz grains, loose, soft

Silty Clay; grey and tan, firm, low plasticity, non calcareous, Sand;
fine-coarse grained, with Sandstone; red and yellow and tan,
poorly cemented, rounded, med grained

Silty Clay; firm, dark grey, low plasticity with Silty Sandy Clay; tan,
fine grained, quartz grains, med plasticity, with minor Sandstone;
red and yellow and tan, poorly cemented, rounded, med grained
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60.0

70.0

80.0

90.0

100.0
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MXTB12a/b

AIR ROTARY

Motherwell Extention
VE23064.2

Billa Kallina Station

Gorey and Cole

25/11/08

162

a: 67.28, b: 67.36

109

656587 6643923

GDA 1994, Zone 53

n/a

25/11/08

8"

26/11/08K Furness

19/12/2008K Furness

35.2

43.2

49.5

49

49.2

49.3

0.55

0.40

0.29

0.22

0.22

0.20

0.24

0.24

0.40

0.60

35.2

43.2

49.5

49

49.2

49.3

Gravel Pack 72-100 m

Cement-benonite
shallow seal 68-74 m

80 mm PVC slotted
casing 80-86 m

Cement-bentonite deep
seal 100-126 m

<0.1

0.2

0.33

1.25

1.25

1.2

1.8

WC

WC

Silty Sandy Clay; tan, fine grained, quartz grains, med plasticity,
with minor Sandstone; red and yellow and tan, poorly cemented,
rounded, med grained, with Limestone; med-grey, poorly
cemented, weathered, broken, some vesicularity

Limestone; mid-grey, moderately cemented, partly weathered,
some pitting with minor Sandstone;  red and yellow and tan, poorly
cemented, rounded, med grained

Limestone; mid-grey, crystalline, massive, unweathered

Limestone; mid-grey, crystalline, massive, unweathered, some
pitting

Limestone; white, crystalline, massive, unweathered, minor pitting

Limestone/Dolomite; light-grey, crystalline, massive, unweathered,
10% pitting

Limestone; white-light grey, crystalline, massive, unweathered,
minor pitting

Limestone/Dolomite; white, crystalline, massive, minor weathered,
10% pitting

Dolomite; mid grey, non crystalline, massive, minor weathering,
15% vuggs
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120.0

130.0

140.0

150.0

160.0

170.0

MXTB12a/b

AIR ROTARY

Motherwell Extention
VE23064.2

Billa Kallina Station

Gorey and Cole

25/11/08

162

a: 67.28, b: 67.36

109

656587 6643923

GDA 1994, Zone 53

n/a

25/11/08

8"

26/11/08K Furness

19/12/2008K Furness

49.7

49.7

50

49.4

50.5

50.1

50.3

50.5

0.60

0.50

0.55

0.55

0.60

0.46

0.46

0.60

EOH at 162 m

49.7

49.7

50

49.4

50.5

50.1

50.3

50.5

Gravel Pack 126-162 m

80 mm PVC slotted
casing 138-144 m

3.3

5.5

10

18.8

24.4

24.4

24.4

24.4

WC

WC

Dolomite; mid grey, crystalline, massive, minor weathering, 20%
vuggs

Dolomite; mid grey, highly crystalline, massive, unweathered,

Dolomite; grey-pink, crystalline, massive, minor weathering, 10%
pitting

Dolomite; dark grey-pink, partly crystalline, massive, minor
weathering, minor pitting

Dolomite; dark grey-pink, partly crystalline, highly weathered, 30%
vuggs

Dolomite; dark grey-pink, partly crystalline, massive, minor
weathering, minor pitting

Dolomite; mid grey, some crystalline, massive, massive, minor
weathering, 20% vesicular

Dolomite; mid grey and white, partly crystalline, massive, minor
weathering, minor vesicularity

Sandstone; light grey, non crystalline, visible sand grains with
limestone matrix, well cemented, massive, minor weathering, with
minor Pyrite

Dolomite; mid grey-pink and white, crystalline, minor weathering,
minor vesicularity

Sandstone; grey, some crystalline with minor Limestone; mid grey-
pink and white, crystalline, massive, minor weathering, angular,
minor vuggs with minor Shale; red, soft, platy, unlaminated

Shale; dark grey-white, blue-green-grey, unlaminated, soft-hard,
with Sandstone

Sandstone; white, fine-med grained, sub-rounded-angular grains,
moderately cemented, quartz matrix

Sandstone; white, fine grained, sub-rounded-angular grains,
moderately cemented, quartz matrix, with Shale; red, unlaminated,
soft
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20.0

30.0
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50.0

60.0

70.0

80.0

90.0

MXTB13a/b

AIR ROTARY

Motherwell Extention
VE23064.2

Billa Kallina Station

Gorey and Cole

21/10/08

192

a: 63.32, b: 63.27

110

661709 6666966

9/11/08
GDA 1994, Zone 53

n/a

12/10/08

8"

21/10/08K Furness

19/12/08K Furness

0.60

0.86

0.67

0.86

0.55

0.50

0.43

0.46

0.67

0.50

0.46

0.60

0.50

0.35

0.60

0.40

Well cover

Surface casing 12"
steel 0-6 m

Pre collar casing 10"
steel 0-78 m

Cement-bentonite deep
seal 60-80 m

Gravel Pack 80-108 m

80 mm PVC slotted
casing 90-96 m

0.06

0.04

0.13

-

-

0.2

WC

WC

Sand; red, fine grained, sub rounded, loose, soft,

Limestone; white, moderately cemented, moderately weathered,
slightly pitted

Limestone; white-yellow, moderately cemented, moderately
weathered, slightly pitted

Limestone;  white, poorly cemented, highly weathered, dense

Limestone;  white-grey, moderately cemented, moderately
weathered, pitted

Clay/Shale; grey and red-brown, moderately cemented, extremely
weathered,  dense

Shale; blue-grey, moderately cemented, highly weathered, platy

Shale; 50% brown and 50% green-blue, moderately cemented,
slightly weathered,  platy

Shale; 70% brown and 30% green-blue, moderately cemented,
slightly weathered, platy

Limestone; light green and white, well cemented, unweathered,
pitted, with 30% Shale; 70% brown and 30% green-blue,
moderately cemented, slightly weathered,

Limestone; white and light and dark grey, crystalline, unweathered,
  slightly pitted

Limestone; white-light grey, well cemented, partly weathered,

Limestone; pink, well cemented, unweathered, hard

Limestone; light pink, well cemented, slightly weathered, pitted

Limestone; light green and brown, well cemented, unweathered,
stratified layers

Limestone; pink-brown and some green, well cemented, slightly
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100.0

110.0
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MXTB13a/b

AIR ROTARY

Motherwell Extention
VE23064.2

Billa Kallina Station

Gorey and Cole

21/10/08

192

a: 63.32, b: 63.27

110

661709 6666966

9/11/08
GDA 1994, Zone 53

n/a

12/10/08

8"

21/10/08K Furness

19/12/08K Furness

160

160

160

240

240

240

240

250

240

250

250

250

250

0.50

0.50

0.46

0.43

0.22

0.18

0.25

0.21

0.25

0.40

0.67

0.67

0.60

0.67

0.60

0.60

0.60

EOH at 192 m

23.3

20.39

23.16

22.53

20.38

23.37

21.63

22.01

23.03

23.6

21.67

26.1

29.9

Cement-bentonite deep
seal 108-150 m

Gravel Pack 150--192
m

80 mm PVC slotted
casing158-164 m

0.2

0.2

0.2

0.2

5

10

10

12

8.3

14

27.6

27.6

27.6

27.6

27.6

27.6

27.6

WC

WC

weathered, slightly laminated with 30% Quartzite; white

Limestone;  dark pink and white with some green, mottled,
crystalline, unweathered, slightly pitted, with minor Quartzite

Limestone;  white-grey, light green and pink, consolidated, some
lamination, unweathered

Limestone;  light pink and light green, crystalline, partly weathered,
highly vuggy

Limestone; grey, crystalline, partly weathered, slightly vuggy

Limestone; light pink, light grey and light green, crystalline, partly
weathered,  highly  vuggy

Limestone/Dolomite; mid grey, crystalline, unweathered

Dolomite/Limestone; dark grey, crystalline, unweathered,  highly
vuggy

Limestone/Dolomite; white, translucent and mid grey, crystalline,
unweathered

Dolomite; mid grey, crystalline, highly mineralised, unweathered,
slightly mottled highly vuggy

Limestone; green-grey, non crystalline, slightly weathered, slightly
vuggy with Dolomite; mid and dark grey, crystalline, highly vuggy
slightly weathered

Limestone/Dolomite; light pink and grey, crystalline, slightly
weathered,  highly vuggy with surface staining, quartz crystals and
pyrite mineral s forming in vuggs

Limestone/Dolomite; light grey, non crystalline, unweathered, platy,
with 5-15% Shale; light blue-grey

Sandstone; white, light pink and red, quartzite matrix/cement, well
rounded grains, slightly weathered,

Sandstone; dark pink-red, quartzite matrix. Cement, rounded
grains,  crystalline on vesicular, with 35% Shale, un-weathered,
soft, red
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115

672164 6652846
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12/10/08J Richards

19/12/08K Furness
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0.60
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0.50

0.50
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0.75

0.33

Well cover

Cement plug 4-6 m

Surface casing 12"
steel 0-6 m

Pre collar casing 10"
steel 0-85 m

Silty clay; red/orange, med-high plasticity, with minor flakes of
muscovite

Silty clay; tan, low-medium plasticity, with minor flakes of
muscovite

Silty clay; tan, low-medium plasticity

Silty clay; red/brown, medium plasticity

Silty clay; red/brown, mostly clay, low plasticity

Silty clay; green/brown, medium plasticity

Clay; dark brown, medium plasticity, massive, with minor
fragments of Shale; brown

Clay; green, medium plasticity, with Shale; green

Shale; brown, with some Clay; brown

Limestone; green/brown, dolomitic, weathered, with very minor
Clay; brown

Limestone; brown/green, weathered, with Silty Clay; green

Shale; brown, with Clay; brown and minor Shale; green

Limestone; brown/green, with minor Clay; brown, and muscovite
flakes

Shale; brown, with minor Clay; brown

Limestone; green, , with some Shale; brown and Clay; brown

Limestone; brown, with Shale; green, with Clay; brown

Limestone; brown/green with somes Shale; brown and Clay; brown

Limestone; brown,with some Shale; brown, with Clay;
green/brown, and minor Limestone; green

Limestone; brown/green, with some Clay; brown, and Shale; brown
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Motherwell Extention
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Billa Kallina Station

Gorey and Cole
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115

672164 6652846

16/10/2008
GDA 1994, Zone 53

n/a

03/10/08
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12/10/08J Richards
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150

150
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150

150

160
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0.38

0.38

0.24

0.23

0.24

0.40

0.75

0.67

0.55

0.55

0.50

0.43

0.46

42.7

42.1

41.3

37

41.9

41.7

44.3

43.8

45.8

48

Cement plug 83-85 m

80 mm PVC slotted
casing 93-99 m
80 mm PVC slotted
casing 93-99 m

Cement bentonite seal
100-192 m

Cavity at
82-84
m

Fracture
at 90 m

Fractured
120-126
m

3.6

1.3

1.9

1.4

1.6

1.8

1.8

~7

~8-10

~10-15

~10-15

WC

WC

Limestone; brown, with Clay; brown, and minor Limestone; green

Limestone; white/brown/green, with minor Clay; brown

Limestone; white/grey, crystalline, massive, competent limestone.

Limestone; grey/black with minor brown/green, massive,
crystalline, subrounded

Limestone; white/light grey, crystalline, massive

Limestone; grey, crystalline, massive

Limestone; white, with some brown, coarse, crystalline, massive,
dolomitic

Limestone; pink, with minor green/brown, crystalline, massive,
dolomitic

Limestone; pink/green, crystalline, dolomitic, massive

Limestone; red/pink with some white/green, crystalline, massive

Limestone; white/grey with some brown/pink, crystalline, massive

Limestone; green/brown with some pink, crystalline, dolomitic,
massive, vughs <10%

Limestone; white/green with minor pink/brown, crystalline,
massive, dolomitic

Limestone; green with minor brown, cyrstalline, massive, dolomitic

Limestone; pink/grey with minor green, crystalline, dolomitic,
massive

Limestone; white with minor green/pink, crystalline, dolomitic,
massive

Limestone; grey, crystalline, dolomitic-slightly dolomitic, massive

Limestone; dark grey, crystalline, massive, dolomitic-slightly
dolomitic

Limestone; white, crystalline, massive, dolomitic



IN
T

E
R

P
R

E
T

IV
E

 L
O

G

FIELD BOREHOLE / WELL BOREHOLE / WELL NUMBER

PROJECT NUMBER:

PROJECT NAME:

LOCATION:

DRILLING CO:

DRILLING METHOD:

DATE COMPLETED:

TOTAL DEPTH (m bgl):

STATIC WATER LEVEL
D

E
P

T
H

 (
m

)

LITHOLOGY

G
R

A
P

H
IC

 L
O

G

W
E

L
L

C
O

N
S

T
R

U
C

T
IO

N

LOG

A
IR

L
IF

T
 Y

IE
L

D
 (

L
/s

e
c)

FIELD RECORDS / CONSTRUCTION INFO.

M
E

T
H

O
D

DRILLING INFO.

P
E

N
E

T
R

A
T

IO
N

 R
A

T
E

 (
m

/m
in

)

MATERIAL PROPERTIES

W
E

L
L

D
E

S
C

R
IP

T
IO

N

EASTING: NORTHING:

Date:

PROJECTION:

WELL PERMIT NUMBER:

DATE STARTED:
BOREHOLE DIAMETER:

U
N

LO
A

D
 P

R
E

S
S

U
R

E
 (

ps
i)

W
A

T
E

R
 C

U
T

S

E
C

 (
m

S
/c

m
)

B
IT

 L
O

G

C
O

M
M

E
N

T
S

Depth (m TOC):

REFERENCE POINT (m AHD):

LOGGED:

Page 3 of 3

CHECKED: DATE:

DATE:

150.0

160.0

170.0

180.0

190.0

200.0

210.0

220.0

MXTB14a/b

AIR ROTARY

Motherwell Extention
VE23064.2

Billa Kallina Station

Gorey and Cole

12/10/08

210

a: 89.34, b: 92.8

115

672164 6652846

16/10/2008
GDA 1994, Zone 53

n/a

03/10/08

8"

12/10/08J Richards

19/12/08K Furness

240

245

245

245

245

245

245

245

245

0.35

0.35

0.30

0.24

0.24

0.17

0.27

0.30

0.30

0.29

0.46

EOH at 210 m

49.3

49.7

49.2

49.6

53.3

85

94.7

100.6

103.4

105.5

101.9

80 mm PVC slotted
casing 202-208 m

Gravel Pack 192-210 m

Fructured
174-176
m

13.5

23.1

27

31.4

31.4

31.4

31.4

31.4

31.4

31.4

31.4

Limestone; grey, crystalline, massive, dolomitic, vugs (~10%),
~1mm in size

Limestone; white, weathered, dolomitic, massive, 5-10% vugs
2mm in size

Limestone; grey, crystalline, dolomitic, vugs, <1mm in size

Limestone; dark grey, crystalline, weathered, 30-40% of chip with
vugs up to 4mm, with some Pyrite

Limestone; grey, crystalline dolomitic, 15% of chips with vugs

Limestone; grey with minor pink, crystalline dolomitic, 15% of chips
with vugs

Limestone; grey/light pink/white, dolomitic, massive, crystalline,
very minor vughs <0.5mm

Limestone; grey/light pink/white, dolomitic, massive, crystalline,
very minor vugs <0.5mm, with some minor Shale; grey

Limestone; grey/light pink/white, crystalline, massive, dolomitic,
with 50% Shale; green/grey

Shale; green/red, hard

Shale (green/red)



BHP Billiton Motherwell Extension

Drilling summary report Hole: MXTB05
Date started: 30/09/2008 Date completed: 2/10/2008

RD3581 Co-ordinates (GDA94, Z54):       E 627372

NA N 6657629

Gorey and Cole, Natural surface elevation. (mAHD)

NA

967

NA

Graphical Log
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DWLBC Permit no.:
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BHP Billiton Motherwell Extension

Drilling summary report Hole: MXTB07
Date started: 1/11/2008 Date completed: 9/11/2008

RD3583 Co-ordinates (GDA94, Z54):       E 643063

n/a N 6664649

Gorey and Cole, Natural surface elevation. (mAHD) 115

n/a

967

n/a

Graphical Log

BHP Number:

DWLBC Permit no.:

Drilling Co./Rig:
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BHP Billiton Motherwell Extension

Drilling summary report Hole: MXTB08
Date started: 26/11/2008 Date completed: 8/12/2008

RD3584 Co-ordinates (GDA94, Z54):       E 643654

n/a N 6656106

Gorey and Cole, Natural surface elevation. (mAHD) 113

Murray Tomlin

967

n/a

Graphical Log
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BHP Billiton Motherwell Extension

Drilling summary report Hole: MXTB09
Date started: 10/11/2008 Date completed: 17/11/2008

RD3585 Co-ordinates (GDA94, Z54):       E 640589

n/a N 6644364

Gorey and Cole, Natural surface elevation. (mAHD) 100

n/a

967

n/a

Graphical Log
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BHP Billiton Motherwell Extension

Drilling summary report Hole: MXTB10
Date started: 22/010/08 Date completed: 31/10/2008

RD3586 Co-ordinates (GDA94, Z54):       E 654543

n/a N 6676749

Gorey and Cole, Natural surface elevation. (mAHD) 132

Dean Johnson

967

n/a

Graphical Log
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BHP Billiton Motherwell Extension

Drilling summary report Hole: MXTB11
Date started: 26/11/2008 Date completed: 3/12/2008

RD3587 Co-ordinates (GDA94, Z54):       E 653728

n/a N 6659749

Gorey and Cole, Natural surface elevation. (mAHD) 105

Murray Tomlin

967

n/a

Graphical Log
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BHP Billiton Motherwell Extension

Drilling summary report Hole: MXTB12
Date started: 18/11/2008 Date completed: 25/11/2008

RD3588 Co-ordinates (GDA94, Z54):       E 656587

n/a N 6643923

Gorey and Cole, Natural surface elevation. (mAHD) 109

n/a

967

n/a

Graphical Log
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BHP Billiton Motherwell Extension

Drilling summary report Hole: MXTB13
Date started: 12/10/2008 Date completed: 21/10/2008

RD3589 Co-ordinates (GDA94, Z54):       E 661709

n/a N 6666966

Gorey and Cole Natural surface elevation. (mAHD) 110

Dean Johnson

967

n/a

Graphical Log
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BHP Billiton Motherwell Extension

Drilling summary report Hole: MXTB14
Date started: 3/10/2008 Date completed: 12/10/2008

RD3590 Co-ordinates (GDA94, Z54):       E 672164

NA N 6652846

Gorey and Cole, Natural surface elevation. (mAHD) 114.8

NA

967

NA

Graphical Log
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BHP Billiton Motherwell Extension

Airlift Test MXTB07

MXTB07a MXTB07b

9/11/2008 9/11/2008 8:44

9/11/2008 13:18 10:34

120 min 120 min

78.624 m3/day 157.25 m3/day

Kate Hyland Kate Hyland

PVC Height above GL top of PVC Height above GL

64.96 m(bmp) 65.08 m(bmp)

m3 m3

94 m(bgl) 120 m(bgl)

Pumped Well: Recovery Test Data

t' (min) t/t'
Waterlevel 
(mTOC)

Residual 
drawdown 
(m) t' (min) t/t'

Waterlevel 
(mTOC)

Residual 
drawdown 
(m)

0 0
1 121 1 121
2 61 2 61
3 41 3 41
4 31 65.01 0.05 4 31
5 25 65.015 0.055 5 25
6 21 65.02 0.06 6 21
7 18.14286 65.02 0.06 7 18.1429
8 16 65.02 0.06 8 16
9 14.33333 65.02 0.06 9 14.3333 65.98 0.9

10 13 65.015 0.55 10 13 66.01 0.93
12 11 65.015 0.055 12 11 66.055 0.975
14 9.571429 65.01 0.05 14 9.57143 66.055 0.975
16 8.5 65.01 0.05 16 8.5 66.045 0.965
18 7.666667 65.01 0.05 18 7.66667 66.045 0.965
20 7 65.01 0.05 20 7 66.045 0.965
25 5.8 65.01 0.05 25 5.8 66.045 0.965
30 5 65.01 0.05 30 5 66.045 0.965

Depth of Airline/Pump:

Pumped Well:

Start Date and Time:

Finish Date and Time:

Total Time of Test:

Airlift/Pumping Rate:

Monitored by:

Pumped Well:

Monitored by:

Start Date and Time:

Measurement Point:

Finish Date and Time:

Initial SWL:

Measurement Point:

Initial SWL:

Volume Lifted/Pumped:

Depth of Airline/Pump:

Total Time of Test:

Volume Lifted/Pumped:

Airlift/Pumping Rate:

Sinclair Knight Merz
tables ‐Motherwell extention2.xlsx\Appendix Airlift

19/12/2008



BHP Billiton Motherwell Extension

Airlift Test MXTB09

MXTB9a MXTB9b

18/11/2008 11:30 18/11/2008 8:20

18/11/2008 13:30 18/11/2008 10:20

120 min 120 min

61.344 m3/day 172.8 m3/day

K Furness K Furness

Height above GL Height above GL

43.05 m(bmp) 46.04 m(bmp)

14.4 m3 5.112 m3

55 m(bgl) 90 m(bgl)

t' (min) t/t'
Waterlevel 
(mTOC)

Residual 
drawdown 
(m) t' (min) t/t'

Waterlevel 
(mTOC)

Residual 
drawdown 
(m)

0 0
1 121.00 1 121
2 61.00 2 61
3 41.00 45.98 2.93 3 41
4 31.00 45.99 2.94 4 31
5 25.00 45.99 2.94 5 25
6 21.00 45.985 2.935 6 21 46.92 0.88
7 18.14 45.985 2.935 7 18.14286 46.89 0.85
8 16.00 45.985 2.935 8 16 46.9 0.86
9 14.33 45.985 2.935 9 14.33333 46.88 0.84

10 13.00 45.985 2.935 10 13 46.875 0.835
12 11.00 45.985 2.935 12 11 46.86 0.82
14 9.57 45.985 2.935 14 9.571429 46.86 0.82
16 8.50 45.985 2.935 16 8.5 46.86 0.82
18 7.67 45.985 2.935 18 7.666667 46.85 0.81
20 7.00 45.985 2.935 20 7 46.84 0.8
25 5.80 45.985 2.935 25 5.8 46.83 0.79
30 5.00 45.985 2.935 30 5 46.825 0.785

35 4.428571 46.82 0.78
40 4 46.815 0.775
45 3.666667 46.81 0.77
50 3.4 46.81 0.77
55 3.181818 46.805 0.765
60 3 46.805 0.765

Total Time of Test:

Airlift/Pumping Rate:

Monitored by:

Measurement Point:

Initial SWL:

Volume Lifted/Pumped:

Depth of Airline/Pump:

Monitored by:

Measurement Point:

Initial SWL:

Volume Lifted/Pumped:

Depth of Airline/Pump:

Pumped Well:

Start Date and Time:

Finish Date and Time:

Total Time of Test:

Airlift/Pumping Rate:

Pumped Well:

Start Date and Time:

Finish Date and Time:

Sinclair Knight Merz
tables ‐Motherwell extention2.xlsx\Appendix Airlift
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BHP Billiton Motherwell Extension

AirliftTest MXTB11

MXTB11b

3/12/2008 10:50

3/12/2008 11:30

120 min

112.32 m3/day

Kate Hyland

Height above GL

58.09 m(bmp)

m3

100 m(bgl)

t' (min) t/t'
Waterlevel 
(mTOC)

Residual 
drawdown 
(m)

0
1 121
2 61
3 41
4 31
5 25
6 21
7 18.14286
8 16 58.86 0.77
9 14.33333 58.87 0.78

10 13 58.865 0.775
12 11 58.865 0.775
14 9.571429 58.865 0.775
16 8.5 58.865 0.775
18 7.666667 58.865 0.775
20 7 58.865 0.775
25 5.8 58.865 0.775
30 5 58.865 0.775

Pumped Well:

Airlift/Pumping Rate:

Depth of Airline/Pump:

Monitored by:

Start Date and Time:

Measurement Point:

Finish Date and Time:

Initial SWL:

Total Time of Test:

Volume Lifted/Pumped:

Sinclair Knight Merz
tables ‐Motherwell extention2.xlsx\Appendix Airlift
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BHP Billiton Motherwell Extension

Airlift Test MXTB12

MXTB12a MXTB12b

25/11/2008 13:40 25/11/2008 10:55

25/11/2008 15:40 25/11/2008 10:25

120 min 120 min

14.7 m3/day 172.8 m3/day

Kate Hyland Kate Hyland

Height above GL Height above GL

67.38 m(bmp) 67.36 m(bmp)

1224 m3 14400 m3

74 m(bgl) 100 m(bgl)

t' (min) t/t'
Waterlevel 
(mTOC)

Residual 
drawdown 
(m) t' (min) t/t'

Waterlevel 
(mTOC)

Residual 
drawdown 
(m)

0 0
1 121 1 121
2 61 2 61
3 41 3 41
4 31 4 31 67.42 0.06
5 25 67.53 0.25 5 25 67.41 0.05
6 21 67.48 0.2 6 21 67.425 0.065
7 18.14286 67.46 0.18 7 18.142857 67.425 0.065
8 16 67.45 0.17 8 16 67.435 0.075
9 14.33333 67.435 0.155 9 14.333333 67.435 0.075

10 13 67.425 0.145 10 13 67.435 0.075
12 11 67.41 0.13 12 11 67.445 0.085
14 9.571429 67.4 0.12 14 9.5714286 67.435 0.075
16 8.5 67.385 0.105 16 8.5 67.435 0.075
18 7.666667 67.375 0.095 18 7.6666667 67.43 0.07
20 7 67.37 0.09 20 7 67.425 0.065
25 5.8 67.35 0.07 25 5.8 67.427 0.067
30 5 67.345 0.065 30 5 67.435 0.075
35 4.428571 67.34 0.06
40 4 67.33 0.05
45 3.666667 67.325 0.045
50 3.4 67.32 0.04
55 3.181818 67.32 0.04
60 3 67.32 0.04
65 2.846154 67.315 0.035
70 2.714286 67.31 0.03
80 2.5 67.305 0.025
90 2.333333 67.3 0.02

100 2.2 67.295 0.015
110 2.090909 67.29 0.01
120 2 67.29 0.01

Initial SWL:

Finish Date and Time:

Initial SWL:

Total Time of Test: Total Time of Test:

Pumped Well:

Monitored by:

Pumped Well:

Monitored by:

Start Date and Time:

Measurement Point:

Start Date and Time:

Measurement Point:

Finish Date and Time:

Airlift/Pumping Rate:

Depth of Airline/Pump:

Airlift/Pumping Rate:

Depth of Airline/Pump:

Volume Lifted/Pumped: Volume Lifted/Pumped:

Sinclair Knight Merz
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BHP Billiton Motherwell Extension

Airlift Test MXTB13

MXTB13a MXTB13b

21/10/2008 21/10/2008 11:29

21/10/2008 10:38 21/10/2008 14:19

120 min 170 min

57.888 m3/day 216 m3/day

K Furness MXTB13a

0.45 Height above GL 0.45 Height above GL

78.87 m(bmp) 97.65 m(bmp)

4.824 m3 25.5 m3

89 m(bgl) 155 m(bgl)

t' (min) t/t'
Waterlevel 
(mTOC)

Residual 
drawdown 
(m) t' (min) t/t'

Waterlevel 
(mTOC)

Residual 
drawdown 
(m)

0 0
1 121 1 171
2 61 2 86
3 41 3 57.666667
4 31 103.4 24.53 4 43.5
5 25 102.67 23.8 5 35 97.32 ‐0.33
6 21 102.17 23.3 6 29.333333 97.77 0.12
7 18.14286 101.55 22.68 7 25.285714 97.77 0.12
8 16 100.97 22.1 8 22.25 97.75 0.1
9 14.33333 100.71 21.84 9 19.888889 97.75 0.1

10 13 100.3 21.43 10 18 97.745 0.095
12 11 99.63 20.76 12 15.166667 97.745 0.095
14 9.571429 99.03 20.16 14 13.142857 97.745 0.095
16 8.5 98.61 19.74 16 11.625 97.745 0.095
18 7.666667 98.25 19.38 18 10.444444 97.745 0.095
20 7 98.04 19.17 20 9.5 97.745 0.095
25 5.8 97.71 18.84 25 7.8 97.745 0.095
30 5 97.65 18.78 30 7 97.745 0.095
35 4.428571 97.65 18.78
40 4 97.65 18.78
45 3.666667 97.65 18.78

Pumped Well:

Monitored by:

Start Date and Time:

Measurement Point:

Finish Date and Time:

Initial SWL:

Total Time of Test:

Airlift/Pumping Rate:

Measurement Point:

Finish Date and Time:

Initial SWL:

Total Time of Test:

Volume Lifted/Pumped:

Airlift/Pumping Rate:

Volume Lifted/Pumped:

Depth of Airline/Pump: Depth of Airline/Pump:

Pumped Well:

Monitored by:

Start Date and Time:

Sinclair Knight Merz
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BHP Billiton Motherwell Extension

Airlift Test MXTB14

MXTB14a MXTB14b

12/10/2008 8:15 12/10/2008 10:10

12/10/2008 9:15 12/10/2008 11:10

60 min 60 min

m3/day 216 m3/day

J Richards MXTB14a

Height above GL Height above GL

89.34 m(bmp) Height above GL

m3 92.83 m(bmp)

m(bgl) m

t' (min) t/t'
Waterlevel 
(mTOC)

Residual 
drawdown 
(m) t' (min) t/t'

Waterlevel 
(mTOC)

Residual 
drawdown 
(m)

1 61 1 61
2 31 2 31
3 21 88.51 ‐0.83 3 21
4 16 88.79 ‐0.55 4 16
5 13 88.79 ‐0.55 5 13
6 11 88.8 ‐0.54 6 11
7 9.571429 88.8 ‐0.54 7 9.571428571 93 0.17
8 8.5 88.8 ‐0.54 8 8.5 93 0.17
9 7.666667 88.8 ‐0.54 9 7.666666667 93 0.17

10 7 88.8 ‐0.54 10 7 92.99 0.16
12 6 88.8 ‐0.54 12 6 92.99 0.16
14 5.285714 88.8 ‐0.54 14 5.285714286 92.99 0.16
16 4.75 88.8 ‐0.54 16 4.75 93.05 0.22
18 4.333333 88.8 ‐0.54 18 4.333333333 93 0.17
20 4 88.8 ‐0.54 20 4 93 0.17
25 3.4 88.8 ‐0.54 25 3.4 93 0.17
30 3 88.8 ‐0.54 30 3 93 0.17

35 2.714285714 93 0.17

Pumped Well:

Monitored by:

Start Date and Time:

Measurement Point:

Finish Date and Time:

Initial SWL:

Total Time of Test:

Initial SWL:

Airlift/Pumping Rate:

Distance from Pumped Well:

Total Time of Test:

Volume Lifted/Pumped:

Airlift/Pumping Rate:

Depth of Airline/Pump:

Pumped Well:

Monitored by:

Start Date and Time:

Monitored Well:

Finish Date and Time:

Measurement Point:

Sinclair Knight Merz
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EM0808905

False

CERTIFICATE OF ANALYSIS

Work Order : EM0808905 Page : 1 of 4

:: LaboratoryClient Environmental Division MelbourneSINCLAIR KNIGHT MERZ

: :ContactContact K HYLAND Paul Loewy

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

4 Westall Rd Springvale VIC Australia 3171

:: E-mailE-mail khyland@skm.com.au paul.loewy@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-3-8549 9600

:: FacsimileFacsimile +61 08 8424 3810 +61-3-8549 9601

:Project VE30026.2 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 21-OCT-2008

Sampler : KF, KH Issue Date : 28-OCT-2008

Site : ----

2:No. of samples received

Quote number : EN/003/08 2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Dilani Fernando Senior Inorganic Instrument Chemist Inorganics

Herman Lin Senior Inorganic Chemist Inorganics

Environmental Division Melbourne

4 Westall Rd Springvale VIC Australia 3171

Tel. +61-3-8549 9600  Fax. +61-3-8549 9601  www.alsglobal.com



2 of 4:Page

Work Order :

:Client

EM0808905

SINCLAIR KNIGHT MERZ

VE30026.2:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :



3 of 4:Page

Work Order :

:Client

EM0808905

SINCLAIR KNIGHT MERZ

VE30026.2:Project

Analytical Results

------------MXTB13 (192M) drilled

1X Red & 1X Green 

Bottle

MXTB13 (100M) drilled

1X Red & 1X Green 

Bottle

Client sample IDSub-Matrix: WATER

------------18-OCT-2008 09:0017-OCT-2008 09:00Client sampling date / time

------------EM0808905-002EM0808905-001UnitLORCAS NumberCompound

EA005P: pH by PC Titrator

7.947.72 ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

2590024500 ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

1760015800 ---- ---- ----mg/L1GIS-210-010^ Total Dissolved Solids @180°C

EA025: Suspended Solids

1451560 ---- ---- ----mg/L1----^ Suspended Solids (SS)

EA045: Turbidity

2254320 ---- ---- ----NTU0.1----Turbidity

ED037P: Alkalinity by PC Titrator

<1<1 ---- ---- ----mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

<1<1 ---- ---- ----mg/L13812-32-6Carbonate Alkalinity as CaCO3

312190 ---- ---- ----mg/L171-52-3Bicarbonate Alkalinity as CaCO3

312190 ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

27802680 ---- ---- ----mg/L114808-79-8Sulfate as SO4 2-

927894 ---- ---- ----mg/L1----^ Sulfur as S

29.026.4 ---- ---- ----mg/L0.17631-86-9^ Silica

13.512.3 ---- ---- ----mg/L0.107440-21-3Silicon

ED045P: Chloride by PC Titrator

83007300 ---- ---- ----mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

672616 ---- ---- ----mg/L17440-70-2Calcium

532417 ---- ---- ----mg/L17439-95-4Magnesium

54505120 ---- ---- ----mg/L17440-23-5Sodium

9287 ---- ---- ----mg/L17440-09-7Potassium

EG005F: Dissolved Metals by ICP-AES

<0.10<0.10 ---- ---- ----mg/L0.017439-89-6Iron

EG005T: Total Metals by ICP-AES

3.604.88 ---- ---- ----mg/L0.017439-89-6Iron

EG020F: Dissolved Metals by ICP-MS

0.020.01 ---- ---- ----mg/L0.017429-90-5Aluminium

0.003<0.001 ---- ---- ----mg/L0.0017440-38-2Arsenic

0.0200.043 ---- ---- ----mg/L0.0017440-39-3Barium



4 of 4:Page

Work Order :

:Client

EM0808905

SINCLAIR KNIGHT MERZ

VE30026.2:Project

Analytical Results

------------MXTB13 (192M) drilled

1X Red & 1X Green 

Bottle

MXTB13 (100M) drilled

1X Red & 1X Green 

Bottle

Client sample IDSub-Matrix: WATER

------------18-OCT-2008 09:0017-OCT-2008 09:00Client sampling date / time

------------EM0808905-002EM0808905-001UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

0.0020.003 ---- ---- ----mg/L0.0017440-48-4Cobalt

0.0040.006 ---- ---- ----mg/L0.0017440-50-8Copper

<0.001<0.001 ---- ---- ----mg/L0.0017439-92-1Lead

0.0910.368 ---- ---- ----mg/L0.0017439-96-5Manganese

10.29.03 ---- ---- ----mg/L0.0017440-24-6Strontium

0.0110.006 ---- ---- ----mg/L0.0017440-61-1Uranium

0.0121.41 ---- ---- ----mg/L0.0057440-66-6Zinc

5.385.42 ---- ---- ----mg/L0.057440-42-8Boron

EK040P: Fluoride by PC Titrator

1.11.2 ---- ---- ----mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser
<0.010.03 ---- ---- ----mg/L0.01----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser
<0.010.09 ---- ---- ----mg/L0.0114797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser
<0.010.13 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EN055: Ionic Balance

298266 ---- ---- ----meq/L0.01----^ Total Anions

317290 ---- ---- ----meq/L0.01----^ Total Cations

2.944.33 ---- ---- ----%0.01----^ Ionic Balance



EM0809035

False

CERTIFICATE OF ANALYSIS

Work Order : EM0809035 Page : 1 of 4

:: LaboratoryClient Environmental Division MelbourneSINCLAIR KNIGHT MERZ

: :ContactContact K HYLAND Paul Loewy

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

4 Westall Rd Springvale VIC Australia 3171

:: E-mailE-mail khyland@skm.com.au paul.loewy@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-3-8549 9600

:: FacsimileFacsimile +61 08 8424 3810 +61-3-8549 9601

:Project VE30064.2 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 27-OCT-2008

Sampler : KF, KH Issue Date : 03-NOV-2008

Site : ----

2:No. of samples received

Quote number : EN/003/08 2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Dilani Fernando Senior Inorganic Instrument Chemist Inorganics

Herman Lin Senior Inorganic Chemist Inorganics

Environmental Division Melbourne

4 Westall Rd Springvale VIC Australia 3171

Tel. +61-3-8549 9600  Fax. +61-3-8549 9601  www.alsglobal.com



2 of 4:Page

Work Order :

:Client

EM0809035

SINCLAIR KNIGHT MERZ

VE30064.2:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

Ionic Balance out of acceptable limits for EM0809035 #2 due to analytes not quantified in this report.l

It  is recognised that Nitrite +Nitrate as N is less than Nitrite as N for EM0809035 #2. However, the difference is within experimental variation of the methods.l



3 of 4:Page

Work Order :

:Client

EM0809035

SINCLAIR KNIGHT MERZ

VE30064.2:Project

Analytical Results

------------MXTB13BMXTB13AClient sample IDSub-Matrix: WATER

------------24-OCT-2008 09:3024-OCT-2008 09:30Client sampling date / time

------------EM0809035-002EM0809035-001UnitLORCAS NumberCompound

EA005P: pH by PC Titrator

7.206.95 ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

2520025100 ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

1730016900 ---- ---- ----mg/L1GIS-210-010^ Total Dissolved Solids @180°C

EA025: Suspended Solids

1018 ---- ---- ----mg/L1----^ Suspended Solids (SS)

EA045: Turbidity

5.211.9 ---- ---- ----NTU0.1----Turbidity

ED037P: Alkalinity by PC Titrator
<1<1 ---- ---- ----mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

<1<1 ---- ---- ----mg/L13812-32-6Carbonate Alkalinity as CaCO3

316310 ---- ---- ----mg/L171-52-3Bicarbonate Alkalinity as CaCO3

316310 ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

37002990 ---- ---- ----mg/L114808-79-8Sulfate as SO4 2-

1230997 ---- ---- ----mg/L1----^ Sulfur as S

47.724.6 ---- ---- ----mg/L0.17631-86-9^ Silica

22.311.5 ---- ---- ----mg/L0.107440-21-3Silicon

ED045P: Chloride by PC Titrator

86207980 ---- ---- ----mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

719658 ---- ---- ----mg/L17440-70-2Calcium

664543 ---- ---- ----mg/L17439-95-4Magnesium

65205280 ---- ---- ----mg/L17440-23-5Sodium

12298 ---- ---- ----mg/L17440-09-7Potassium

EG005F: Dissolved Metals by ICP-AES
<0.100.12 ---- ---- ----mg/L0.017439-89-6Iron

EG005T: Total Metals by ICP-AES

0.190.68 ---- ---- ----mg/L0.017439-89-6Iron

EG020F: Dissolved Metals by ICP-MS

<0.010.02 ---- ---- ----mg/L0.017429-90-5Aluminium

0.0210.042 ---- ---- ----mg/L0.0017440-38-2Arsenic

0.0220.032 ---- ---- ----mg/L0.0017440-39-3Barium

0.0140.035 ---- ---- ----mg/L0.0017440-48-4Cobalt

0.0060.007 ---- ---- ----mg/L0.0017440-50-8Copper
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Work Order :

:Client

EM0809035

SINCLAIR KNIGHT MERZ

VE30064.2:Project

Analytical Results

------------MXTB13BMXTB13AClient sample IDSub-Matrix: WATER

------------24-OCT-2008 09:3024-OCT-2008 09:30Client sampling date / time

------------EM0809035-002EM0809035-001UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

0.0070.005 ---- ---- ----mg/L0.0017439-92-1Lead

0.0690.096 ---- ---- ----mg/L0.0017439-96-5Manganese

10.49.96 ---- ---- ----mg/L0.0017440-24-6Strontium

0.0220.038 ---- ---- ----mg/L0.0017440-61-1Uranium

0.0200.025 ---- ---- ----mg/L0.0057440-66-6Zinc

5.495.33 ---- ---- ----mg/L0.057440-42-8Boron

EK040P: Fluoride by PC Titrator

1.01.2 ---- ---- ----mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser

0.01<0.01 ---- ---- ----mg/L0.01----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser
<0.01<0.01 ---- ---- ----mg/L0.0114797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser
<0.01<0.01 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EN055: Ionic Balance

326294 ---- ---- ----meq/L0.01----^ Total Anions

377310 ---- ---- ----meq/L0.01----^ Total Cations

7.232.68 ---- ---- ----%0.01----^ Ionic Balance



EM0808812

False

CERTIFICATE OF ANALYSIS

Work Order : EM0808812 Page : 1 of 4

:: LaboratoryClient Environmental Division MelbourneSINCLAIR KNIGHT MERZ

: :ContactContact K HYLAND Paul Loewy

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

4 Westall Rd Springvale VIC Australia 3171

:: E-mailE-mail khyland@skm.com.au paul.loewy@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-3-8549 9600

:: FacsimileFacsimile +61 08 8424 3810 +61-3-8549 9601

:Project VE30026.2 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 20-OCT-2008

Sampler : KF, KH Issue Date : 28-OCT-2008

Site : ----

2:No. of samples received

Quote number : EN/003/08 2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Dilani Fernando Senior Inorganic Instrument Chemist Inorganics

Herman Lin Senior Inorganic Chemist Inorganics

Environmental Division Melbourne

4 Westall Rd Springvale VIC Australia 3171

Tel. +61-3-8549 9600  Fax. +61-3-8549 9601  www.alsglobal.com
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Work Order :

:Client

EM0808812

SINCLAIR KNIGHT MERZ

VE30026.2:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been preformed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

EGO05T:  Iron LOR has been raised.l

Ionic Balance out of acceptable limits due to analytes not quantified in this report.l
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Work Order :

:Client

EM0808812

SINCLAIR KNIGHT MERZ

VE30026.2:Project

Analytical Results

------------MXTB14bMXTB14aClient sample IDSub-Matrix: WATER

------------16-OCT-2008 09:0016-OCT-2008 09:00Client sampling date / time

------------EM0808812-002EM0808812-001UnitLORCAS NumberCompound

EA005P: pH by PC Titrator

7.347.39 ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

13900044800 ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

10100031800 ---- ---- ----mg/L1GIS-210-010^ Total Dissolved Solids @180°C

EA025: Suspended Solids

3130 ---- ---- ----mg/L1----^ Suspended Solids (SS)

EA045: Turbidity

3.020.3 ---- ---- ----NTU0.1----Turbidity

ED037P: Alkalinity by PC Titrator
<1<1 ---- ---- ----mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

<1<1 ---- ---- ----mg/L13812-32-6Carbonate Alkalinity as CaCO3

181339 ---- ---- ----mg/L171-52-3Bicarbonate Alkalinity as CaCO3

181339 ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

75705150 ---- ---- ----mg/L114808-79-8Sulfate as SO4 2-

15.717.5 ---- ---- ----mg/L0.107440-21-3Silicon

ED045P: Chloride by PC Titrator

4520012800 ---- ---- ----mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

1360953 ---- ---- ----mg/L17440-70-2Calcium

2120997 ---- ---- ----mg/L17439-95-4Magnesium

320009040 ---- ---- ----mg/L17440-23-5Sodium

251132 ---- ---- ----mg/L17440-09-7Potassium

EG005F: Dissolved Metals by ICP-AES
<0.500.10 ---- ---- ----mg/L0.017439-89-6Iron

EG005T: Total Metals by ICP-AES

0.971.80 ---- ---- ----mg/L0.017439-89-6Iron

EG020F: Dissolved Metals by ICP-MS

<0.010.01 ---- ---- ----mg/L0.017429-90-5Aluminium

0.0070.004 ---- ---- ----mg/L0.0017440-38-2Arsenic

0.0450.052 ---- ---- ----mg/L0.0017440-39-3Barium

0.0090.008 ---- ---- ----mg/L0.0017440-48-4Cobalt

0.0170.012 ---- ---- ----mg/L0.0017440-50-8Copper

0.0230.001 ---- ---- ----mg/L0.0017439-92-1Lead

0.6890.365 ---- ---- ----mg/L0.0017439-96-5Manganese
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Work Order :

:Client

EM0808812

SINCLAIR KNIGHT MERZ

VE30026.2:Project

Analytical Results

------------MXTB14bMXTB14aClient sample IDSub-Matrix: WATER

------------16-OCT-2008 09:0016-OCT-2008 09:00Client sampling date / time

------------EM0808812-002EM0808812-001UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

32.213.4 ---- ---- ----mg/L0.0017440-24-6Strontium

0.0060.016 ---- ---- ----mg/L0.0017440-61-1Uranium

0.0400.053 ---- ---- ----mg/L0.0057440-66-6Zinc

4.856.31 ---- ---- ----mg/L0.057440-42-8Boron

EK040P: Fluoride by PC Titrator

1.01.3 ---- ---- ----mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser
<0.010.27 ---- ---- ----mg/L0.01----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser
<0.010.23 ---- ---- ----mg/L0.0114797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser
<0.010.51 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EN055: Ionic Balance

1440475 ---- ---- ----meq/L0.01----^ Total Anions

1640526 ---- ---- ----meq/L0.01----^ Total Cations

6.545.13 ---- ---- ----%0.01----^ Ionic Balance
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False

CERTIFICATE OF ANALYSIS

Work Order : EM0809556 Page : 1 of 4

:: LaboratoryClient Environmental Division MelbourneSINCLAIR KNIGHT MERZ

: :ContactContact K FURNESS Paul Loewy

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

4 Westall Rd Springvale VIC Australia 3171

:: E-mailE-mail kfurness@skm.com.au paul.loewy@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-3-8549 9600

:: FacsimileFacsimile +61 08 8424 3810 +61-3-8549 9601

:Project VE23063.2 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 11-NOV-2008

Sampler : KF/KH Issue Date : 18-NOV-2008

Site : ----

2:No. of samples received

Quote number : EN/003/08 2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Dilani Fernando Senior Inorganic Instrument Chemist Inorganics

Environmental Division Melbourne

4 Westall Rd Springvale VIC Australia 3171

Tel. +61-3-8549 9600  Fax. +61-3-8549 9601  www.alsglobal.com
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Work Order :

:Client

EM0809556

SINCLAIR KNIGHT MERZ

VE23063.2:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

EG005F: Iron LOR has been raised.l

EG005T: Iron LOR has been raised.l
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:Client

EM0809556

SINCLAIR KNIGHT MERZ

VE23063.2:Project

Analytical Results

------------MXBT10

Deep Installation

MXTB10

Shallow Installation

Client sample IDSub-Matrix: WATER

------------01-NOV-2008 15:0001-NOV-2008 15:00Client sampling date / time

------------EM0809556-002EM0809556-001UnitLORCAS NumberCompound

EA005P: pH by PC Titrator

7.977.94 ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

4110023600 ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

2830016300 ---- ---- ----mg/L1GIS-210-010^ Total Dissolved Solids @180°C

EA025: Suspended Solids

1612 ---- ---- ----mg/L1----^ Suspended Solids (SS)

EA045: Turbidity

1.45.7 ---- ---- ----NTU0.1----Turbidity

ED037P: Alkalinity by PC Titrator

<1<1 ---- ---- ----mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

<1<1 ---- ---- ----mg/L13812-32-6Carbonate Alkalinity as CaCO3

278183 ---- ---- ----mg/L171-52-3Bicarbonate Alkalinity as CaCO3

278183 ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

50503670 ---- ---- ----mg/L114808-79-8Sulfate as SO4 2-

16801220 ---- ---- ----mg/L1----^ Sulfur as S

35.643.7 ---- ---- ----mg/L0.17631-86-9^ Silica

16.620.4 ---- ---- ----mg/L0.107440-21-3Silicon

ED045P: Chloride by PC Titrator

159007170 ---- ---- ----mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

797780 ---- ---- ----mg/L17440-70-2Calcium

1030394 ---- ---- ----mg/L17439-95-4Magnesium

100005120 ---- ---- ----mg/L17440-23-5Sodium

14071 ---- ---- ----mg/L17440-09-7Potassium

EG005F: Dissolved Metals by ICP-AES

0.280.30 ---- ---- ----mg/L0.017439-89-6Iron

EG005T: Total Metals by ICP-AES

0.670.38 ---- ---- ----mg/L0.017439-89-6Iron

EG020F: Dissolved Metals by ICP-MS

0.02<0.01 ---- ---- ----mg/L0.017429-90-5Aluminium

0.0080.003 ---- ---- ----mg/L0.0017440-38-2Arsenic

0.0290.036 ---- ---- ----mg/L0.0017440-39-3Barium

0.0390.008 ---- ---- ----mg/L0.0017440-48-4Cobalt
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Work Order :

:Client

EM0809556

SINCLAIR KNIGHT MERZ

VE23063.2:Project

Analytical Results

------------MXBT10

Deep Installation

MXTB10

Shallow Installation

Client sample IDSub-Matrix: WATER

------------01-NOV-2008 15:0001-NOV-2008 15:00Client sampling date / time

------------EM0809556-002EM0809556-001UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

0.0090.006 ---- ---- ----mg/L0.0017440-50-8Copper

0.002<0.001 ---- ---- ----mg/L0.0017439-92-1Lead

0.3910.187 ---- ---- ----mg/L0.0017439-96-5Manganese

14.212.3 ---- ---- ----mg/L0.0017440-24-6Strontium

0.0060.005 ---- ---- ----mg/L0.0017440-61-1Uranium

0.0350.051 ---- ---- ----mg/L0.0057440-66-6Zinc

5.517.82 ---- ---- ----mg/L0.057440-42-8Boron

EK040P: Fluoride by PC Titrator

1.11.6 ---- ---- ----mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser
<0.010.16 ---- ---- ----mg/L0.01----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser

0.030.37 ---- ---- ----mg/L0.0114797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser

0.030.53 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EN055: Ionic Balance

558282 ---- ---- ----meq/L0.01----^ Total Anions

566296 ---- ---- ----meq/L0.01----^ Total Cations

0.652.36 ---- ---- ----%0.01----^ Ionic Balance
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CERTIFICATE OF ANALYSIS

Work Order : EM0809550 Page : 1 of 4

:: LaboratoryClient Environmental Division MelbourneSINCLAIR KNIGHT MERZ

: :ContactContact K FURNESS Paul Loewy

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

4 Westall Rd Springvale VIC Australia 3171

:: E-mailE-mail kfurness@skm.com.au paul.loewy@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-3-8549 9600

:: FacsimileFacsimile +61 08 8424 3810 +61-3-8549 9601

:Project VE26063.2 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 11-NOV-2008

Sampler : KF, KH Issue Date : 18-NOV-2008

Site : ----

2:No. of samples received

Quote number : EN/003/08 2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Dilani Fernando Senior Inorganic Instrument Chemist Inorganics

Herman Lin Senior Inorganic Chemist Inorganics

Nikki Stepniewski Non-metallic Supervisor Inorganics

Environmental Division Melbourne

4 Westall Rd Springvale VIC Australia 3171

Tel. +61-3-8549 9600  Fax. +61-3-8549 9601  www.alsglobal.com
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Work Order :
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EM0809550

SINCLAIR KNIGHT MERZ

VE26063.2:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

EG005F: Iron LOR has been raised.l

EG005T: Iron LOR has been raised.l



3 of 4:Page

Work Order :

:Client

EM0809550

SINCLAIR KNIGHT MERZ

VE26063.2:Project

Analytical Results

------------MXTB10bMXTB10aClient sample IDSub-Matrix: WATER

------------09-NOV-2008 15:3009-NOV-2008 15:40Client sampling date / time

------------EM0809550-002EM0809550-001UnitLORCAS NumberCompound

EA005P: pH by PC Titrator

7.256.95 ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

4030024600 ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

2880017200 ---- ---- ----mg/L1GIS-210-010^ Total Dissolved Solids @180°C

EA025: Suspended Solids

3010 ---- ---- ----mg/L1----^ Suspended Solids (SS)

EA045: Turbidity

12.69.8 ---- ---- ----NTU0.1----Turbidity

ED037P: Alkalinity by PC Titrator
<1<1 ---- ---- ----mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

<1<1 ---- ---- ----mg/L13812-32-6Carbonate Alkalinity as CaCO3

278163 ---- ---- ----mg/L171-52-3Bicarbonate Alkalinity as CaCO3

278163 ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

49503840 ---- ---- ----mg/L114808-79-8Sulfate as SO4 2-

16501280 ---- ---- ----mg/L1----^ Sulfur as S

34.931.5 ---- ---- ----mg/L0.17631-86-9^ Silica

16.314.7 ---- ---- ----mg/L0.107440-21-3Silicon

ED045P: Chloride by PC Titrator

155007580 ---- ---- ----mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

774761 ---- ---- ----mg/L17440-70-2Calcium

1020418 ---- ---- ----mg/L17439-95-4Magnesium

98405250 ---- ---- ----mg/L17440-23-5Sodium

13871 ---- ---- ----mg/L17440-09-7Potassium

EG005F: Dissolved Metals by ICP-AES

0.230.28 ---- ---- ----mg/L0.017439-89-6Iron

EG005T: Total Metals by ICP-AES

0.760.48 ---- ---- ----mg/L0.017439-89-6Iron

EG020F: Dissolved Metals by ICP-MS

0.030.02 ---- ---- ----mg/L0.017429-90-5Aluminium

0.0040.003 ---- ---- ----mg/L0.0017440-38-2Arsenic

0.0350.037 ---- ---- ----mg/L0.0017440-39-3Barium

0.0360.012 ---- ---- ----mg/L0.0017440-48-4Cobalt

0.0140.006 ---- ---- ----mg/L0.0017440-50-8Copper
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Work Order :

:Client

EM0809550

SINCLAIR KNIGHT MERZ

VE26063.2:Project

Analytical Results

------------MXTB10bMXTB10aClient sample IDSub-Matrix: WATER

------------09-NOV-2008 15:3009-NOV-2008 15:40Client sampling date / time

------------EM0809550-002EM0809550-001UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

0.0060.003 ---- ---- ----mg/L0.0017439-92-1Lead

0.4020.198 ---- ---- ----mg/L0.0017439-96-5Manganese

14.412.5 ---- ---- ----mg/L0.0017440-24-6Strontium

0.0070.005 ---- ---- ----mg/L0.0017440-61-1Uranium

0.0470.043 ---- ---- ----mg/L0.0057440-66-6Zinc

5.278.14 ---- ---- ----mg/L0.057440-42-8Boron

EK040P: Fluoride by PC Titrator

1.11.5 ---- ---- ----mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser
<0.01<0.01 ---- ---- ----mg/L0.01----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser
<0.01<0.01 ---- ---- ----mg/L0.0114797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser
<0.01<0.01 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EN055: Ionic Balance

546297 ---- ---- ----meq/L0.01----^ Total Anions

554302 ---- ---- ----meq/L0.01----^ Total Cations

0.710.90 ---- ---- ----%0.01----^ Ionic Balance
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CERTIFICATE OF ANALYSIS

Work Order : EM0810011 Page : 1 of 4

:: LaboratoryClient Environmental Division MelbourneSINCLAIR KNIGHT MERZ

: :ContactContact MR DANIEL PIERCE Paul Loewy

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

4 Westall Rd Springvale VIC Australia 3171

:: E-mailE-mail dpierce@skm.com.au paul.loewy@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-3-8549 9600

:: FacsimileFacsimile +61 08 8424 3810 +61-3-8549 9601

:Project ---- QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 24-NOV-2008

Sampler : KF, KH Issue Date : 01-DEC-2008

Site : ----

2:No. of samples received

Quote number : EN/003/08 2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below.

Signatories Accreditation CategoryPosition

Herman Lin Senior Inorganic Chemist Inorganics

Environmental Division Melbourne

4 Westall Rd Springvale VIC Australia 3171

Tel. +61-3-8549 9600  Fax. +61-3-8549 9601  www.alsglobal.com
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Work Order :

:Client

EM0810011

SINCLAIR KNIGHT MERZ

----:Project

General Comments

The analytical procedures used by the Environmental Division Europe have been developed from established internationally recognized procedures such as those published by the USEPA, ISO and EN. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :
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Work Order :

:Client

EM0810011

SINCLAIR KNIGHT MERZ

----:Project

Analytical Results

------------MXTB9b (bailed)MXTB9a (bailed)Client sample IDSub-Matrix: WATER

------------20-NOV-2008 08:2020-NOV-2008 08:10Client sampling date / time

------------EM0810011-002EM0810011-001UnitLORCAS NumberCompound

EA005P: pH by PC Titrator

7.367.37 ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

7550046300 ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

5030033200 ---- ---- ----mg/L1GIS-210-010^ Total Dissolved Solids @180°C

EA025: Suspended Solids

1415 ---- ---- ----mg/L1----^ Suspended Solids (SS)

EA045: Turbidity

8.616.6 ---- ---- ----NTU0.1----Turbidity

ED037P: Alkalinity by PC Titrator
<1<1 ---- ---- ----mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

<1<1 ---- ---- ----mg/L13812-32-6Carbonate Alkalinity as CaCO3

236268 ---- ---- ----mg/L171-52-3Bicarbonate Alkalinity as CaCO3

236268 ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

77204740 ---- ---- ----mg/L114808-79-8Sulfate as SO4 2-

25701580 ---- ---- ----mg/L1----^ Sulfur as S

11.116.2 ---- ---- ----mg/L0.17631-86-9^ Silica

5.207.56 ---- ---- ----mg/L0.107440-21-3Silicon

ED045P: Chloride by PC Titrator

2500016700 ---- ---- ----mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

759828 ---- ---- ----mg/L17440-70-2Calcium

19401130 ---- ---- ----mg/L17439-95-4Magnesium

146009480 ---- ---- ----mg/L17440-23-5Sodium

319156 ---- ---- ----mg/L17440-09-7Potassium

EG005F: Dissolved Metals by ICP-AES

0.550.12 ---- ---- ----mg/L0.017439-89-6Iron

EG005T: Total Metals by ICP-AES

1.711.64 ---- ---- ----mg/L0.017439-89-6Iron

EG020F: Dissolved Metals by ICP-MS

0.010.04 ---- ---- ----mg/L0.017429-90-5Aluminium

<0.001<0.001 ---- ---- ----mg/L0.0017440-38-2Arsenic

0.0280.049 ---- ---- ----mg/L0.0017440-39-3Barium

0.0060.004 ---- ---- ----mg/L0.0017440-48-4Cobalt

0.0180.012 ---- ---- ----mg/L0.0017440-50-8Copper
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Work Order :

:Client

EM0810011

SINCLAIR KNIGHT MERZ

----:Project

Analytical Results

------------MXTB9b (bailed)MXTB9a (bailed)Client sample IDSub-Matrix: WATER

------------20-NOV-2008 08:2020-NOV-2008 08:10Client sampling date / time

------------EM0810011-002EM0810011-001UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

0.0020.071 ---- ---- ----mg/L0.0017439-92-1Lead

0.3200.161 ---- ---- ----mg/L0.0017439-96-5Manganese

14.314.7 ---- ---- ----mg/L0.0017440-24-6Strontium

0.0070.029 ---- ---- ----mg/L0.0017440-61-1Uranium

0.0100.021 ---- ---- ----mg/L0.0057440-66-6Zinc

6.474.12 ---- ---- ----mg/L0.057440-42-8Boron

EK040P: Fluoride by PC Titrator

1.11.4 ---- ---- ----mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser

0.060.62 ---- ---- ----mg/L0.01----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser

0.042.18 ---- ---- ----mg/L0.0114797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser

0.102.80 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EN055: Ionic Balance

870574 ---- ---- ----meq/L0.01----^ Total Anions

841550 ---- ---- ----meq/L0.01----^ Total Cations

1.722.15 ---- ---- ----%0.01----^ Ionic Balance



EM0810010

False

CERTIFICATE OF ANALYSIS

Work Order : EM0810010 Page : 1 of 4

:: LaboratoryClient Environmental Division MelbourneSINCLAIR KNIGHT MERZ

: :ContactContact MR DANIEL PIERCE Paul Loewy

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

4 Westall Rd Springvale VIC Australia 3171

:: E-mailE-mail dpierce@skm.com.au paul.loewy@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-3-8549 9600

:: FacsimileFacsimile +61 08 8424 3810 +61-3-8549 9601

:Project ---- QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 24-NOV-2008

Sampler : KF, KH Issue Date : 01-DEC-2008

Site : ----

2:No. of samples received

Quote number : EN/003/08 2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below.

Signatories Accreditation CategoryPosition

Herman Lin Senior Inorganic Chemist Inorganics

Environmental Division Melbourne

4 Westall Rd Springvale VIC Australia 3171

Tel. +61-3-8549 9600  Fax. +61-3-8549 9601  www.alsglobal.com



2 of 4:Page

Work Order :

:Client

EM0810010

SINCLAIR KNIGHT MERZ

----:Project

General Comments

The analytical procedures used by the Environmental Division Europe have been developed from established internationally recognized procedures such as those published by the USEPA, ISO and EN. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

It  is recognised that NOx is less than Nitrite for sample #2. However, the difference is within experimental variation of the methods.l
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Work Order :

:Client

EM0810010

SINCLAIR KNIGHT MERZ

----:Project

Analytical Results

------------MXTB7b (bailed)MXTB7a (bailed)Client sample IDSub-Matrix: WATER

------------15-NOV-2008 12:3015-NOV-2008 12:00Client sampling date / time

------------EM0810010-002EM0810010-001UnitLORCAS NumberCompound

EA005P: pH by PC Titrator

7.197.46 ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

4170020400 ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

2530012900 ---- ---- ----mg/L1GIS-210-010^ Total Dissolved Solids @180°C

EA025: Suspended Solids

1210 ---- ---- ----mg/L1----^ Suspended Solids (SS)

EA045: Turbidity

7.421.1 ---- ---- ----NTU0.1----Turbidity

ED037P: Alkalinity by PC Titrator
<1<1 ---- ---- ----mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

<1<1 ---- ---- ----mg/L13812-32-6Carbonate Alkalinity as CaCO3

263236 ---- ---- ----mg/L171-52-3Bicarbonate Alkalinity as CaCO3

263236 ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

46602280 ---- ---- ----mg/L114808-79-8Sulfate as SO4 2-

1550759 ---- ---- ----mg/L1----^ Sulfur as S

13.816.3 ---- ---- ----mg/L0.17631-86-9^ Silica

6.467.61 ---- ---- ----mg/L0.107440-21-3Silicon

ED045P: Chloride by PC Titrator

132006750 ---- ---- ----mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

796621 ---- ---- ----mg/L17440-70-2Calcium

928358 ---- ---- ----mg/L17439-95-4Magnesium

90203810 ---- ---- ----mg/L17440-23-5Sodium

15065 ---- ---- ----mg/L17440-09-7Potassium

EG005F: Dissolved Metals by ICP-AES
<0.10<0.10 ---- ---- ----mg/L0.017439-89-6Iron

EG005T: Total Metals by ICP-AES

2.412.58 ---- ---- ----mg/L0.017439-89-6Iron

EG020F: Dissolved Metals by ICP-MS

0.010.03 ---- ---- ----mg/L0.017429-90-5Aluminium

<0.001<0.001 ---- ---- ----mg/L0.0017440-38-2Arsenic

0.0270.034 ---- ---- ----mg/L0.0017440-39-3Barium

0.0050.004 ---- ---- ----mg/L0.0017440-48-4Cobalt

0.0110.005 ---- ---- ----mg/L0.0017440-50-8Copper



4 of 4:Page

Work Order :

:Client

EM0810010

SINCLAIR KNIGHT MERZ

----:Project

Analytical Results

------------MXTB7b (bailed)MXTB7a (bailed)Client sample IDSub-Matrix: WATER

------------15-NOV-2008 12:3015-NOV-2008 12:00Client sampling date / time

------------EM0810010-002EM0810010-001UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

<0.0010.031 ---- ---- ----mg/L0.0017439-92-1Lead

0.2800.145 ---- ---- ----mg/L0.0017439-96-5Manganese

16.39.88 ---- ---- ----mg/L0.0017440-24-6Strontium

0.0070.011 ---- ---- ----mg/L0.0017440-61-1Uranium

0.0160.035 ---- ---- ----mg/L0.0057440-66-6Zinc

5.384.08 ---- ---- ----mg/L0.057440-42-8Boron

EK040P: Fluoride by PC Titrator

0.80.7 ---- ---- ----mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser

0.010.02 ---- ---- ----mg/L0.01----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser
<0.01<0.01 ---- ---- ----mg/L0.0114797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser
<0.01<0.01 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EN055: Ionic Balance

474242 ---- ---- ----meq/L0.01----^ Total Anions

512228 ---- ---- ----meq/L0.01----^ Total Cations

3.833.14 ---- ---- ----%0.01----^ Ionic Balance
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False

CERTIFICATE OF ANALYSIS

Work Order : EM0809552 Page : 1 of 3

:: LaboratoryClient Environmental Division MelbourneSINCLAIR KNIGHT MERZ

: :ContactContact K FURNESS Paul Loewy

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

4 Westall Rd Springvale VIC Australia 3171

:: E-mailE-mail kfurness@skm.com.au paul.loewy@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-3-8549 9600

:: FacsimileFacsimile +61 08 8424 3810 +61-3-8549 9601

:Project VE23063.2 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 11-NOV-2008

Sampler : KF, KH Issue Date : 17-NOV-2008

Site : ----

2:No. of samples received

Quote number : EN/003/08 2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Nikki Stepniewski Non-metallic Supervisor Inorganics

Terrance Hettipathirana Senior ICP/MS Chemist Inorganics

Environmental Division Melbourne

4 Westall Rd Springvale VIC Australia 3171

Tel. +61-3-8549 9600  Fax. +61-3-8549 9601  www.alsglobal.com
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Work Order :

:Client

EM0809552

SINCLAIR KNIGHT MERZ

VE23063.2:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

EG005T: Iron LOR has been raised.l
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Work Order :

:Client

EM0809552

SINCLAIR KNIGHT MERZ

VE23063.2:Project

Analytical Results

------------MXTB07 - 2MXTB07 - 1Client sample IDSub-Matrix: WATER

------------04-NOV-2008 17:0004-NOV-2008 13:00Client sampling date / time

------------EM0809552-002EM0809552-001UnitLORCAS NumberCompound

EA015: Total Dissolved Solids

2420010700 ---- ---- ----mg/L1GIS-210-010^ Total Dissolved Solids @180°C

EA025: Suspended Solids

11810 ---- ---- ----mg/L1----^ Suspended Solids (SS)

EA045: Turbidity

6.2442 ---- ---- ----NTU0.1----Turbidity

EG005T: Total Metals by ICP-AES

0.173.74 ---- ---- ----mg/L0.017439-89-6Iron

EK057G:  Nitrite as N by Discrete Analyser

<0.01<0.01 ---- ---- ----mg/L0.01----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser

0.38<0.01 ---- ---- ----mg/L0.0114797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser

0.38<0.01 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N



EM0809540

False

CERTIFICATE OF ANALYSIS

Work Order : EM0809540 Page : 1 of 4

:: LaboratoryClient Environmental Division MelbourneSINCLAIR KNIGHT MERZ

: :ContactContact K FURNESS Paul Loewy

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

4 Westall Rd Springvale VIC Australia 3171

:: E-mailE-mail kfurness@skm.com.au paul.loewy@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-3-8549 9600

:: FacsimileFacsimile +61 08 8424 3810 +61-3-8549 9601

:Project VE26063.2 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 11-NOV-2008

Sampler : KF, KH Issue Date : 18-NOV-2008

Site : ----

2:No. of samples received

Quote number : EN/003/08 2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Dilani Fernando Senior Inorganic Instrument Chemist Inorganics

Nikki Stepniewski Non-metallic Supervisor Inorganics

Terrance Hettipathirana Senior ICP/MS Chemist Inorganics

Environmental Division Melbourne

4 Westall Rd Springvale VIC Australia 3171

Tel. +61-3-8549 9600  Fax. +61-3-8549 9601  www.alsglobal.com
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Work Order :

:Client

EM0809540

SINCLAIR KNIGHT MERZ

VE26063.2:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

EG005F: Iron LOR has been raised.l

EG005T:  Iron LOR has been raised.l



3 of 4:Page

Work Order :

:Client

EM0809540

SINCLAIR KNIGHT MERZ

VE26063.2:Project

Analytical Results

------------MXTB07bMXTB07aClient sample IDSub-Matrix: WATER

------------09-NOV-2008 10:4609-NOV-2008 13:18Client sampling date / time

------------EM0809540-002EM0809540-001UnitLORCAS NumberCompound

EA005P: pH by PC Titrator

7.998.09 ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

4470020500 ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

3160014200 ---- ---- ----mg/L1GIS-210-010^ Total Dissolved Solids @180°C

EA025: Suspended Solids

413 ---- ---- ----mg/L1----^ Suspended Solids (SS)

EA045: Turbidity

4.617.6 ---- ---- ----NTU0.1----Turbidity

ED037P: Alkalinity by PC Titrator
<1<1 ---- ---- ----mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

<1<1 ---- ---- ----mg/L13812-32-6Carbonate Alkalinity as CaCO3

269233 ---- ---- ----mg/L171-52-3Bicarbonate Alkalinity as CaCO3

269233 ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

54902510 ---- ---- ----mg/L114808-79-8Sulfate as SO4 2-

37.237.1 ---- ---- ----mg/L0.17631-86-9^ Silica

17.417.3 ---- ---- ----mg/L0.107440-21-3Silicon

ED045P: Chloride by PC Titrator

167007010 ---- ---- ----mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

837589 ---- ---- ----mg/L17440-70-2Calcium

1060374 ---- ---- ----mg/L17439-95-4Magnesium

117004590 ---- ---- ----mg/L17440-23-5Sodium

16670 ---- ---- ----mg/L17440-09-7Potassium

EG005F: Dissolved Metals by ICP-AES

0.360.30 ---- ---- ----mg/L0.017439-89-6Iron

EG005T: Total Metals by ICP-AES

0.670.55 ---- ---- ----mg/L0.017439-89-6Iron

EG020F: Dissolved Metals by ICP-MS

0.05<0.01 ---- ---- ----mg/L0.017429-90-5Aluminium

0.0060.002 ---- ---- ----mg/L0.0017440-38-2Arsenic

0.0260.030 ---- ---- ----mg/L0.0017440-39-3Barium

0.0050.004 ---- ---- ----mg/L0.0017440-48-4Cobalt

0.0100.004 ---- ---- ----mg/L0.0017440-50-8Copper

0.002<0.001 ---- ---- ----mg/L0.0017439-92-1Lead
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Work Order :

:Client

EM0809540

SINCLAIR KNIGHT MERZ

VE26063.2:Project

Analytical Results

------------MXTB07bMXTB07aClient sample IDSub-Matrix: WATER

------------09-NOV-2008 10:4609-NOV-2008 13:18Client sampling date / time

------------EM0809540-002EM0809540-001UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

0.2740.126 ---- ---- ----mg/L0.0017439-96-5Manganese

15.89.49 ---- ---- ----mg/L0.0017440-24-6Strontium

0.0060.014 ---- ---- ----mg/L0.0017440-61-1Uranium

0.0300.012 ---- ---- ----mg/L0.0057440-66-6Zinc

5.854.27 ---- ---- ----mg/L0.057440-42-8Boron

EK040P: Fluoride by PC Titrator

0.80.8 ---- ---- ----mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser

0.020.09 ---- ---- ----mg/L0.01----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser

0.080.30 ---- ---- ----mg/L0.0114797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser

0.100.40 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EN055: Ionic Balance

591255 ---- ---- ----meq/L0.01----^ Total Anions

641262 ---- ---- ----meq/L0.01----^ Total Cations

4.021.30 ---- ---- ----%0.01----^ Ionic Balance



EM0810344

False

CERTIFICATE OF ANALYSIS

Work Order : EM0810344 Page : 1 of 4

:: LaboratoryClient Environmental Division MelbourneSINCLAIR KNIGHT MERZ

: :ContactContact K FURNESS Paul Loewy

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

4 Westall Rd Springvale VIC Australia 3171

:: E-mailE-mail kfurness@skm.com.au paul.loewy@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-3-8549 9600

:: FacsimileFacsimile +61 08 8424 3810 +61-3-8549 9601

:Project ---- QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 03-DEC-2008

Sampler : KF, KH Issue Date : 11-DEC-2008

Site : ----

2:No. of samples received

Quote number : EN/003/08 2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Herman Lin Senior Inorganic Chemist Inorganics

Terrance Hettipathirana Senior ICP/MS Chemist Inorganics

Environmental Division Melbourne

4 Westall Rd Springvale VIC Australia 3171

Tel. +61-3-8549 9600  Fax. +61-3-8549 9601  www.alsglobal.com
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Work Order :

:Client

EM0810344

SINCLAIR KNIGHT MERZ

----:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :
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Work Order :

:Client

EM0810344

SINCLAIR KNIGHT MERZ

----:Project

Analytical Results

------------MXTB12bMXTB12aClient sample IDSub-Matrix: WATER

------------30-NOV-2008 10:0030-NOV-2008 09:45Client sampling date / time

------------EM0810344-002EM0810344-001UnitLORCAS NumberCompound

EA005P: pH by PC Titrator

7.046.92 ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

5290050000 ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

3080030600 ---- ---- ----mg/L1GIS-210-010^ Total Dissolved Solids @180°C

EA025: Suspended Solids

3840 ---- ---- ----mg/L1----^ Suspended Solids (SS)

EA045: Turbidity

24.710.2 ---- ---- ----NTU0.1----Turbidity

ED037P: Alkalinity by PC Titrator
<1<1 ---- ---- ----mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

<1<1 ---- ---- ----mg/L13812-32-6Carbonate Alkalinity as CaCO3

325316 ---- ---- ----mg/L171-52-3Bicarbonate Alkalinity as CaCO3

325316 ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

66206430 ---- ---- ----mg/L114808-79-8Sulfate as SO4 2-

22102140 ---- ---- ----mg/L1----^ Sulfur as S

12.913.3 ---- ---- ----mg/L0.17631-86-9^ Silica

6.016.20 ---- ---- ----mg/L0.107440-21-3Silicon

ED045P: Chloride by PC Titrator

1660016900 ---- ---- ----mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

9581020 ---- ---- ----mg/L17440-70-2Calcium

13301200 ---- ---- ----mg/L17439-95-4Magnesium

1080010400 ---- ---- ----mg/L17440-23-5Sodium

133138 ---- ---- ----mg/L17440-09-7Potassium

EG005F: Dissolved Metals by ICP-AES

0.150.95 ---- ---- ----mg/L0.017439-89-6Iron

EG005T: Total Metals by ICP-AES

0.981.07 ---- ---- ----mg/L0.017439-89-6Iron

EG020F: Dissolved Metals by ICP-MS

0.090.10 ---- ---- ----mg/L0.017429-90-5Aluminium

<0.0010.005 ---- ---- ----mg/L0.0017440-38-2Arsenic

0.0390.092 ---- ---- ----mg/L0.0017440-39-3Barium

0.0040.006 ---- ---- ----mg/L0.0017440-48-4Cobalt

0.0140.011 ---- ---- ----mg/L0.0017440-50-8Copper
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Work Order :

:Client

EM0810344

SINCLAIR KNIGHT MERZ

----:Project

Analytical Results

------------MXTB12bMXTB12aClient sample IDSub-Matrix: WATER

------------30-NOV-2008 10:0030-NOV-2008 09:45Client sampling date / time

------------EM0810344-002EM0810344-001UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

0.0020.003 ---- ---- ----mg/L0.0017439-92-1Lead

0.9450.702 ---- ---- ----mg/L0.0017439-96-5Manganese

12.513.2 ---- ---- ----mg/L0.0017440-24-6Strontium

0.0090.023 ---- ---- ----mg/L0.0017440-61-1Uranium

0.0270.037 ---- ---- ----mg/L0.0057440-66-6Zinc

6.265.95 ---- ---- ----mg/L0.057440-42-8Boron

EK040P: Fluoride by PC Titrator

1.21.2 ---- ---- ----mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser
<0.01<0.01 ---- ---- ----mg/L0.01----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser
<0.01<0.01 ---- ---- ----mg/L0.0114797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser
<0.01<0.01 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EN055: Ionic Balance

612618 ---- ---- ----meq/L0.01----^ Total Anions

630605 ---- ---- ----meq/L0.01----^ Total Cations

1.441.07 ---- ---- ----%0.01----^ Ionic Balance



EM0810576

False

CERTIFICATE OF ANALYSIS

Work Order : EM0810576 Page : 1 of 4

:: LaboratoryClient Environmental Division MelbourneSINCLAIR KNIGHT MERZ

: :ContactContact K FURNESS Paul Loewy

:: AddressAddress LEVEL 5, 33 KING WILLIAM ST

ADELAIDE SA, AUSTRALIA 5000

4 Westall Rd Springvale VIC Australia 3171

:: E-mailE-mail kfurness@skm.com.au paul.loewy@alsenviro.com

:: TelephoneTelephone +61 08 8424 3800 +61-3-8549 9600

:: FacsimileFacsimile +61 08 8424 3810 +61-3-8549 9601

:Project VE23064 2 QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number ----

:C-O-C number ---- Date Samples Received : 10-DEC-2008

Sampler : KF, KH Issue Date : 17-DEC-2008

Site : ----

1:No. of samples received

Quote number : EN/003/08 1:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Herman Lin Senior Inorganic Chemist Inorganics

Nikki Stepniewski Non-metallic Supervisor Inorganics

Terrance Hettipathirana Senior ICP/MS Chemist Inorganics

Environmental Division Melbourne

4 Westall Rd Springvale VIC Australia 3171

Tel. +61-3-8549 9600  Fax. +61-3-8549 9601  www.alsglobal.com
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Work Order :

:Client

EM0810576

SINCLAIR KNIGHT MERZ

VE23064 2:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When date(s) and/or time(s) are shown bracketed, these have been assumed by the laboratory for processing purposes. If the sampling time is displayed as 0:00 the information was not provided by client.

CAS Number = Chemistry Abstract Services number

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :

EG005F: LOR has been raised.l
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Work Order :

:Client

EM0810576

SINCLAIR KNIGHT MERZ

VE23064 2:Project

Analytical Results

----------------MxTB11bClient sample IDSub-Matrix: WATER

----------------08-DEC-2008 16:40Client sampling date / time

----------------EM0810576-001UnitLORCAS NumberCompound

EA005P: pH by PC Titrator
----7.21 ---- ---- ----pH Unit0.01----pH Value

EA010P: Conductivity by PC Titrator

----43500 ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA015: Total Dissolved Solids

----30800 ---- ---- ----mg/L1GIS-210-010^ Total Dissolved Solids @180°C

EA025: Suspended Solids
----115 ---- ---- ----mg/L1----^ Suspended Solids (SS)

EA045: Turbidity
----4.5 ---- ---- ----NTU0.1----Turbidity

ED037P: Alkalinity by PC Titrator
----<1 ---- ---- ----mg/L1DMO-210-001Hydroxide Alkalinity as CaCO3

----<1 ---- ---- ----mg/L13812-32-6Carbonate Alkalinity as CaCO3

----269 ---- ---- ----mg/L171-52-3Bicarbonate Alkalinity as CaCO3

----269 ---- ---- ----mg/L1----Total Alkalinity as CaCO3

ED040F: Dissolved Major Anions

----4180 ---- ---- ----mg/L114808-79-8Sulfate as SO4 2-

----1390 ---- ---- ----mg/L1----^ Sulfur as S

----11.2 ---- ---- ----mg/L0.17631-86-9^ Silica

----5.23 ---- ---- ----mg/L0.107440-21-3Silicon

ED045P: Chloride by PC Titrator

----13300 ---- ---- ----mg/L116887-00-6Chloride

ED093F: Dissolved Major Cations

----681 ---- ---- ----mg/L17440-70-2Calcium

----949 ---- ---- ----mg/L17439-95-4Magnesium

----7940 ---- ---- ----mg/L17440-23-5Sodium

----118 ---- ---- ----mg/L17440-09-7Potassium

EG005F: Dissolved Metals by ICP-AES
----<0.10 ---- ---- ----mg/L0.017439-89-6Iron

EG005T: Total Metals by ICP-AES
----1.96 ---- ---- ----mg/L0.017439-89-6Iron

EG020F: Dissolved Metals by ICP-MS

----0.03 ---- ---- ----mg/L0.017429-90-5Aluminium

----0.039 ---- ---- ----mg/L0.0017440-38-2Arsenic

----0.028 ---- ---- ----mg/L0.0017440-39-3Barium

----0.033 ---- ---- ----mg/L0.0017440-48-4Cobalt

----0.012 ---- ---- ----mg/L0.0017440-50-8Copper
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Work Order :

:Client

EM0810576

SINCLAIR KNIGHT MERZ

VE23064 2:Project

Analytical Results

----------------MxTB11bClient sample IDSub-Matrix: WATER

----------------08-DEC-2008 16:40Client sampling date / time

----------------EM0810576-001UnitLORCAS NumberCompound

EG020F: Dissolved Metals by ICP-MS - Continued

----0.022 ---- ---- ----mg/L0.0017439-92-1Lead

----0.146 ---- ---- ----mg/L0.0017439-96-5Manganese

----12.7 ---- ---- ----mg/L0.0017440-24-6Strontium

----0.016 ---- ---- ----mg/L0.0017440-61-1Uranium

----0.067 ---- ---- ----mg/L0.0057440-66-6Zinc

----4.46 ---- ---- ----mg/L0.057440-42-8Boron

EK040P: Fluoride by PC Titrator
----8.5 ---- ---- ----mg/L0.116984-48-8Fluoride

EK057G:  Nitrite as N by Discrete Analyser
----0.03 ---- ---- ----mg/L0.01----Nitrite as N

EK058G:  Nitrate as N by Discrete Analyser
----0.08 ---- ---- ----mg/L0.0114797-55-8^ Nitrate as N

EK059G:  NOX as N by Discrete Analyser
----0.12 ---- ---- ----mg/L0.01----Nitrite + Nitrate as N

EN055: Ionic Balance
----467 ---- ---- ----meq/L0.01----^ Total Anions

----461 ---- ---- ----meq/L0.01----^ Total Cations

----0.73 ---- ---- ----%0.01----^ Ionic Balance
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From To From To
0 80 0 24 Shale Bull Dog Shale
80 114 24 35 Gravel, Quartz, Sub‐Angular Cadnaowie Formation
114 149 35 45 Gravelley, Sand, white / Grey Algebuckina Sandstone
149 168 45 51 Grey Mud / Siltstone Stuart Range
168 200 51 61 Choc Brown Mud / Siltstone Boorthanna Formation (Upper?)
200 276 61 84 Gravelley Mud / Siltstone, Grey Boorthanna Formation (Lower?)
276 295 84 90 Sub‐Angular Pebbles, Light / Off Grey colour Boorthanna Formation (Lower?)
295 301 90 92 Dark Grey Mudstone Boorthanna
301 335 92 102 Sandy, Fine Gravel, Grey / Brown, Purple mottling Boorthanna Formation (Lower?)
335 378 102 115 Light Grey Mud / Siltstone, Fine Grains Boorthanna Formation (Lower?)
378 391 115 119 Fine Grain, Sandy Mudstone, Light Grey / Brown Boorthanna Formation (Lower?)
391 395 119 120 Fine sand, Light brown / Grey, Red Occurances, Grey (Sulpher?), occuranBoorthanna Formation (Lower?)
395 460 120 140 Light Grey Mudstone (Stuart Range esc) Boorthanna
460 612 140 187 Fine Sand, quartz occurances Arcoona Quartzite?
612 619 187 189 Fine Sand, quartz occurances, Redish Pink Arcoona Quartzite?
619 648 189 198 Fine Sand, Quartz, Dark Grey Arcoona Quartzite?
648 675 198 206 Fine Sand, quartz occurances, Redish Pink Arcoona Quartzite?
675 681 206 208 Red Sandy, Fine Grain Arcoona Quartzite?
681 685 208 209 Fine Sand, quartz occurances, Redish Pink Arcoona Quartzite?

Feet Meters
Description Formation
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