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1.0 LETTER OF TRANSMITTAL

Shute Harbour Marina Development Pty Ltd
c/- P.O. Box 6133
HALIFAX STREET SA 5000

Attention: Mr G Betros

Dear Greg

REPORT ON ACID SULPHATE SOILS AND SEDIMENT
CONTAMINATION INVESTIGATION, PROPOSED MARINA DREDGING,
SHUTE HARBOUR MARINA PROJECT, SHUTE HARBOUR

We are pleased to present our report on the acid sulphate soils (ASS) and sediment
contamination investigation for the proposed Shute Harbour development. The-
nvestigation has met the requirements.of the.terms. of reference for the environmental
Jimpact statement for this project.

The results are consistent for sediments (marine sands and muds) with a potential for

acid generation that also have significant excess acid neutralising capacity. The

natural buffering material derives from particles of calcium carbonate in the marine
- muds derived from reef and shell debris.

Our recommendations for the management of the dredge spoil are as follows:

e Based on the investigation test results, liming is not required for the dredge
spoil.

e However, in accordance with QASSIT guidelines, we recommend that
verification testing of this material be undertaken during construction. A
verification program/management plan should be approved by the appropriate
regulators.

e The dredge material should be stored in a manageable and contained area until
the results of the verification testing are available. :

e As a conservative precaution, we recommend continuous pH monitoring of
any clear tailwater prior to environmental discharge.

% EXECUTIVE MANAGER LABORATORY MANAGER MATERIAL LABORATORY AN 910

AJ WILLIAMS, BSc (Hons), C.Geol, FGS Pg.Dip NJ RICHARDSON ACCREDITED FIELD LABORATORY

NATA ACCREDITED
LABORATORY
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o The results indicate that there evidence of limited TBT contamination in the
upper level sediments in some parts of the site.

e There was no evidence of contamination from hydrocarbons or heavy metals
in the upper level sediments.

e Water quality sampling and assessment should be undertaken before and
during dredging to ensure that turbidity and nutrient levels are within
acceptable limits.

Should you have any queries please do not hesitate to contact the undersigned.

Yours faithfully

Andrew Williams
For ULLMAN & NOLAN TECHNICAL SERVICES PTY LTD

21024.1/1.05
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REPORT ON ACID SULPHATE SOILS AND SEDIMENT CONTAMINATION INESTIGATION
FOR THE PROPOSED SHUTE HARBOUR MARINA PROJECT, SHUTE HARBOUR

20 SCOPE OF WORK

The site is located at Shute Harbour, Lot 2 on CP 866441 and is proposed for a marina
development.

The total proposed area of dredging is the marina basin, 17.66ha, with an entrance

channel understood to be 400m total length by 50m. There is also 6.4ha of spoil
disposal area.

The scope of works and quantum of testing was determined from the client’s brief and
the terms of reference (TOR) for the EIS.

The investigation was designed to be QASSIT! compliant and meet the requirements
of the TOR through:

‘e Boreholes drilled to -6.2m AHD or refusal, which corresponds to 1.0m below
the proposed disturbance depth of -5.2m AHD in the proposed dredge areas,
and to 2.0m depth or refusal in the spoil disposal areas.

e Two boreholes per hectare over the site. ‘
¢ Boreholes at 100m spacings in the linear dredge channel (five in total).
e Boreholes logged to AS 1726-1993.
e Boreholes located by GPS.

This sampling intensity is as per the Guidelines for Sampling and Analysis of Lowland
Acid Sulfate Soils in Queensland (1998).

Consideration was also given to data from a previous 2001 geotechnical survey
undertaken by Ullman & Nolan at the site. This previous survey included ASS
screening, which gave good correlation with the results of this investigation.

Sediment contamination sampling and analysis was undertaken with consideration to
the National Ocean Disposal Guidelines for Dredged material, Environment

Australia, May 2002, the ANZECC Guidelines for Fresh and Marine Water Qualit)z
2000.

! QASSIT. Queensland Acid Sulfate Soils Investigation Team

21024.1/1.05
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Most analytes were selected from the upper 1.0m of sediment, as the potential
contamination was most likely to be derived from boating activities and recent
developments in the catchment.

3.0 SITE HISTORY

Part of the site has been used as a recreational boat mooring area for many years. To
the west of the site is an old boatyard. There is also an existing mooring pontoon on
the eastern side of the site, below a motel. The main Shute Harbour ferry terminal is
located east around the point. The adjoining land use includes some residential and

commercial/light industrial sites, mainly associated with the Shute Harbour terminal
facilities.

40 FIELDWORK

| _The fieldwork was carried out on 12 July to 10® August 2004, with some final
boreholes drilled on the 18" October 2004.

Fifty-four boreholes in total were drilled over the site by manual techniques. Refer to |
the Borehole Locality Plan and colour aerial photo of the site in Appendix A.
Samples were recovered from push-tubes or hollow-stem hand-augers.

The depth of sampling was 1.0m below the disturbance depth or refusal in the
proposed dredge areas, and to 2.0m depth or refusal in the spoil disposal areas.

Field screening was undertaken at 0.25m intervals as per the Guidelines for Sampling
and Analysis of Lowland Acid Sulfate Soils in Queensland (1998). This involved
using a handheld pH meter, plastic test tubes, distilled water and pH adjusted

hydrogen peroxide solution.

Refer to Appendix B for borehole logs and field screening results.

21024.1/1.05
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Laboratory samples were taken at every 0.50m or change in material strata. Samples
were immediately sealed in airtight polyurethane bags and placed on ice. Samples

were stored in a deep freeze at Shute Harbour and in our Mackay laboratory prior to
dispatch. |

Soil sampling, handling, preparation and storage of ASS samples as outlined above
were consistent with Ahern CR, Sullivan LA, McElnea AE (2004). Laboratory
Methods Guidelines 2004—Acid Sulfate Soils. In Queensland Acid Sulfate Soil

Technical Manual. Department of Natural Resources, Mines and Energy,
Indooroopilly, Queensland, Australia.

50 LABORATORY ANALYSIS

51  ACID SULFATE SOILS

- Table 5.1 is a summary table showing the borehole depths, which were dictated by the

dimensions of the disturbance at each location, and the laboratory samples collected
and analysed.

TABLE 5.1
SUMMARY OF ASS FIELD SAMPLING
Borehole Borehole Depth Comments No of Laboratory
(AHD) Samples Analysed
Al -1.00 FILL SITE 4
A2 -2.00 FILL SITE 4
A3 -1.89 FILL SITE 4
Ad -5.00 DREDGE SITE 7.
AS -3.80 FILL SITE 4
A6 -3.57 FILL SITE 3
A7 1.00 FILL SITE 2
A8 -6.20 DREDGE SITE 8
A9 -6.15 DREDGE SITE 8
Al0 -4.00 DREDGE SITE 4
All -4.15 FILL SITE 5
Al2 -6.25 ' DREDGE SITE 8
Al3 -6.35 DREDGE SITE 3
Al4 -8.20 . DREDGE SITE 6

21024.1/1.05
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Borehole Borehole Depth Comments No of Laboratory
(AHD) Samples Analysed
AlS -6.20 DREDGE SITE 7
Al6 -6.40 DREDGE SITE 8
Al7 -6.40 DREDGE SITE 7
Al8 -6.35 DREDGE SITE 8
Al19 -6.20 DREDGE SITE 7
A20 -6.30 DREDGE SITE 7
A2] -6.40 DREDGE SITE 7
A22 -6.30 DREDGE SITE 7
A23 -5.00 DREDGE SITE 9
A24 -6.22 DREDGE SITE 7
A25 -6.36 DREDGE SITE 7
A26 -6.05 DREDGE SITE 7
A27 -6.30 DREDGE SITE 7
A28 -6.60 DREDGE SITE 7
A29 -6.35 DREDGE SITE 8
A30 -6.20 DREDGE SITE 7
A3l -5.95 DREDGE SITE 7
A32 -6.30 DREDGE SITE 7
A33 -6.35 DREDGE SITE 7
A34 -6.40 DREDGE SITE 8
A35 -6.25 DREDGE SITE 8
A36 -6.20 DREDGE SITE 7
A37 -6.30 DREDGE SITE 7
A38 -6.30 DREDGE SITE 7
A39 -6.25 DREDGE SITE 7
A40 -6.40 DREDGE SITE 6
A4l -6.35 DREDGE SITE 8
A42 -6.35 DREDGE SITE 8
A43 -6.55 DREDGE SITE 7
Ad4 -6.20 DREDGE SITE 7
A4S -6.20 DREDGE SITE 7
A46 -6.30 DREDGE SITE 8
A47 -6.35 DREDGE SITE 8
A48 -6.69 ACCESS CHANNEL 8
A49 -6.79 ACCESS CHANNEL 8
As50 -6.84 ACCESS CHANNEL 8
AS1 -6.64 ACCESS CHANNEL 7

21024.1/1.05
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Borehole Borehole Depth Comments No of Laboratory
(AHD) Samples Analysed
AS52 3.45 FILL SITE 1
A53 2.25 FILL SITE 1
AS54 2.30 FILL SITE _ 1

Three hundred and fifty samples were sent to Biotrack in Brisbane for ASS testing
comprising Chromium suite analysis. Two boreholes (A22 and A25) were also tested

for electrical conductivity (EC) down their profile, the results of which are included in
the descriptive logs.

The Chromium (Scgr) suite is a collection of independent analytical methods each of
which determines a component of the acid base account. As this method is not subject
to sulfur interference (false positives) from organic matter or sulfate compounds (eg.

gypsum), it is more suited to marine sediment samples than the alternative SPOCAS
analysis.

Acid neutralisation capacity was estimated through back titration and dissolved
carbonate methods. ANC(cars) uses strong hydrochloric acid to dissolve carbonate

and then measures the evolved carbon dioxide. Calibration is based on a calcium
carbonate standard.

The ANC back titration results are likely to underestimate neutralising capacity,
despite repeated titrations over several days. Further, the exclusion by mechanical
means of coarse shell fragments from the samples by Biotrack will also have lead to a
more conservative interpretation of ANC.

Samples and paperwork were received in good order and within recommended
holding times.

5.2  SEDIMENT CONTAMINATION

Based on the site history, sediments were analysed for the following quantum of
analytes. '

21024.1/1.05
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Heavy metals are likely to be sourced from marine/light industry. Hydrocarbons and
PAH’s, if any, would mainly be sourced from commercial/industrial sites and road

runoff. TBT’s have historically been an active ingredient in anti-fouling paints for
marine applications.

TABLE 5.2
QUANTUM OF ANALYTES
Analyte Number

Base 8 heavy metals 12

TPH/BTEX ‘ 12

PAH 6

1 TBT 6
TOC

Samples and paperwork were received in good order and within recommended
holding times.

v

6.0 ANZECC SEDIMENT QUALITY GUIDELINES

The ANZECC sediment quality guidelines are intended to reflect levels of
contaminants in sediment that might be harmful to aquatic ecosystems. While not
absolute, the guidelines provide a basis for identifying contaminant concentrations of
concern. Trigger values represent a conservative value that indicates that further
investigation or special management measures may be appropriate to ensure that
adverse impacts on ecosystems do not occur. Exceedence of trigger values does not
necessarily mean that ecosystem damage is occurring or will occur if the sediments

are disturbed, but that the likely threat to the ecosystem needs to be assessed on a case
by case basis.

The guideline values for metals, metalloids, organometallic and organic compouhds
are expressed on a dry weight basis to ensure that varying moisture contents are
accounted for. For organic compounds, values are normalised to 1% organic carbon as
additional available carbon binding potential in sediments reduces the contaminant

bioavailability. That is, the more carbon, the less likely contaminants will be released
to the environment. '

21024.1/1.05
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1t should be noted these guidelines have a degree of uncertainty, and should not be
regarded as absolute numbers. They were developed from tests against one or two
marine species, and do not consider synergistic or antagonistic interactions at all.

They are also based on likely potential marine biological impact, not impacts on
human health.

ANZECC sediment guidelines do not include nutrient limits. Also, no current
overseas databases include this information. One reason is that the sediment quality
guidelines seek to protect against direct marine animal species impacts, and nutrients
generally have an effect on algal or macrophyte blooms. Another major reason is that
the scientific community considers the development of such guidelines too difficult at
this stage, partly due to the significant natural variation in nutrient levels in different
locations and ecosystems which makes it hard to specify a particular trigger level.

If the sediments in the bay are resuspended, it is possible that organic nutrients might
break down into more bioavaliable forms which might then cause ecological changes.
However, the pathway by which this process occurs is complex, and cannot be
predicted just from the concentrations of nutrients in the sediments.

Therefore, the most effective and appropriate means to monitor effects of nutrients is
to include them in a water quality monitoring program.

7.0 RESULTS

7.1  ACID SULFATE SOILS _
The QASSIT texture based Action Criteria of oxidisable sulphur for fine textured
soils is 0.03% Net Acidity if more than 1000 tonnes is disturbed. The Action Criteria
for equivalent Total Potential Acidity (TPA) is 18 mol H'/tonne.

The relevant net acidity calculations for the fifty-one boreholes south of the Shute
Harbour road indicate excess neutralising capacity to the maximum depth tested. i.e.:
the net result was below the Action Criteria of 0.03% equivalent sulfur — with all of

them being negative, indicating excess neutralising capacity. These calculations
include a safety division factor of 1.5.

21024.1/1.05
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The field screening results north of the road indicated the potential for slightly acidic
upper horizons (0.0 - 0.3). This is suspected on the basis of our local knowledge and

experience to be a result of natural acidity in these horizons rather than the presence
of pyritic material.

This assessment was confirmed by laboratory test results, which indicated that there

were negligible levels of sulfides in the upper horizons, with all the acidity being
actual rather than potential acidity.

In all but three boreholes south of the road the achieved depth was one metre below

the proposed dredge level of -5.2m AHD. North of the road the three boreholes
refused on rock at shallow depths of 0.1-0.3m.

A summary of results is shown in Table 7.1. Full laboratory results are given in
Appendix D.

A legend of acronyms used in the table is given below.
'_l‘able 7.1 Legend

Measures of Potential Acidity
Scr Chromium Reducible Sulfur (from Scg method)

Measures of Existing Acidity
s-TAA Titratable Actual Acidity (converted to equivalent %S)
s-RAS Residual Acid Soluble Sulfur (converted to equipment %S)

- SPOCAS Results
pHkcr pH of soil in potassium chloride extract

ANC Results

s~ANCpx ANC via back titration method (converted to equivalent %S)
ssANCcars "ANC via carbonate method (converted to equivalent %S)

21024.1/1.05
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3rd November 2004
ID TESTING pHKCI [s-TAA [SCr [s-RAS [ANC BT JANC CARB ABA (1)
%S %S %S %S %S Net Acid Liming
=i %S (kg lime/m3)
A1 A10-0.5m CHROMIUM SUITE 8.41 0 0.11 0.59 -0.28 NA
A10.5-09m |CHROMIUM SUITE 8.41 0 0.11 0.85 -0.46 NA
A109-14m |CHROMIUM SUITE ' 8.74 0 0.19 2.08 -1.20 NA
A11420m JCHROMIUM SUITE ' 8.75 0 0.18 2.05 -1.19 NA
A2 A20-05m CHROMIUM SUITE + ANCcarb 8.77 0 <0.01 1.44 3.74 -0.95 NA
A20.50.8m CHROMIUM SUITE + ANCcarb 9.09 0 0.04 1.37 3.23 -0.87 NA
A20.8-1.3m CHROMIUM SUITE + ANCcarb 8.99 0 0.15 225 3.47 -1.35 NA
A2 1.3-1.8m CHROMIUM SUITE + ANCcarb 9.02 0 0.07 1.10 2.52 -0.66 NA
A3 A30-05m CHROMIUM SUITE + ANCcarb 9.23 0 0.06 3.61 9.86 -2.35 NA
A30.5-09m |JCHROMIUM SUITE + ANCcarb 8.86 0 0.24 8.49 13.57 -5.42 NA
A30.9-1.3m JCHROMIUM SUITE + ANCcarb 8.84 0 0.28 2.15 8.82 -1.15 NA
A31.3-1.35m |CHROMIUM SUITE + ANCcarb 8.27 0 0.14 0.62 1.59 -0.27 NA
Ad A406-1.1m |Scr+ ANCcarb 0.08 15.33 -10.14 NA
A411-16m |Scr 0.11 14.11 -9.29 NA
A416-21m |Scr+ ANCcarb 0.18 12.88 -8.41 NA
A42126m |Scr 0.25 9.95 6.38 NA
A426-3.1m Scr + ANCcarb 0.34 7.01 -4.33 NA
A43.0-35m |Scr+ ANCcarb 0.19 10.54 6.84 NA
A435-3.75m |Scr+ ANCcarb 0.16 1.58 -0.89 NA
A5 A5 0-0.5m CHROMIUM SUITE + ANCcarb 9.08 0 0.04 4.02 11.78 -2.64 NA
A50.5-1.2m CHROMIUM SUITE + ANCcarb 9.08 0 0.06 4.03 13.57 -2.63 NA
A51.2-1.7m CHROMIUM SUITE + ANCcarb 9.04 0 0.09 5.02 15.61 -3.26 NA
A51.7-20m CHROMIUM SUITE + ANCcarb 8.82 0 0.15 5.94 14.62 -3.81 NA
A6 AB 0-0.5m CHROMIUM SUITE + ANCcarb 9.07 0 0.06 3.92 18.91 -2.55 NA
A60.5-1.0m CHROMIUM SUITE + ANCcarb 8.9 0 0.13 4.71 19.46 -3.01 NA
A6 1.0-1.6 m CHROMIUM SUITE + ANCcarb 8.72 0 0.21 3.75 17.05 -2.29 NA
A7 A70-05m Scr + ANCcarb 0.11 13.97 -9.20 NA
A70510m |Scr+ ANCcarb 0.18 12.20 -7.95 NA
A8 A80-05m CHROMIUM SUITE 8.94 0 0.06 12.76 -8.45 NA
A8051.0m |Scr 0.11 10.24 6.72 NA
A81.0-1.5m 'LCHROMIUM SUITE 8.78 0 0.09 7.72 -5.06 NA
A81520m |CHROMIUM SUITE 843 . 0 0.17 4.51 -2.84 NA
A82025m |CHROMIUM SUITE 8.7 0 0.21 3.86 -2.36 NA
A82530m JCHROMIUM SUITE 85 0 0.22 3.71 -2.25 NA
A83.0-35m ICHRQMIUM SUITE 8.27 0 0.29 4.49 -2.70 NA
A83538m JCHROMIUM SUITE 8.18 0 0.3 3.37 -1.95 NA
A9 A90-05m Scr 0.04 9.20 -6.09 NA
A9051.0m |Scr+ ANCcarb 0.07 9.20 -6.06 NA
A91.0-1.5m |Scr+ ANCcarb 0.12 7.79 -5.07 NA
A91520m |Scr+ ANCcarb 0.15 5.47 -3.50 NA
A920-25m Scr + ANCcarb 0.19 4.83 -3.03 NA
A92530m |Scr+ ANCcarb 0.19 2.74 -1.64 NA
A93.0-3.5m Scr + ANCcarb 0.24 2.32 -1.31 NA
A9354.15m |Scr+ ANCcarb 0.19 1.81 -1.02 NA
A10 A100-04 m CHROMIUM SUITE 8.95 0 0.2 8.97 -5.78 NA
A100.4-09m |CHROMIUM SUITE 8.61 0 0.24 7.05 -4.46 NA
A1009-14m |CHROMIUM SUITE 8.55 0 0.26 6.85 -4.31 NA
A101.420m JCHROMIUM SUITE 8.56 0 0.32 5.95 -3.65 NA
A11 A110-05m [CHROMIUM SUITE + ANCcarb 9.07 0 0.17 58t | 17.13 -3.70 NA
A110.5-07m |CHROMIUM SUITE + ANCcarb 9.04 0 0.11 5.19 19.84 -3.35 NA
A110.7-1.2m JCHROMIUM SUITE + ANCcarb 8.71 0 0.22 4.07 14.50 -2.49 NA
A111.2-1.7m JCHROMIUM SUITE + ANCcarb 8.68 0 0.22 452 16.31 -2.79 NA
A111.7-20m JCHROMIUM SUITE + ANCcarb 8.54 0 0.33 6.81 11.40 421 NA
A12 A120-05m |Scr+ ANCcarb 0.07 18.14 -12.02 NA
A1205-1.0m |Scr 0.12 11.85 -7.78 NA
A121.0-1.5m |Scr+ ANCcarb 0.16 5.55 -3.54 NA
A121.5-2.0m |Scr+ ANCcarb 0.12 7.65 -4.98 NA
A1220-25m |Scr+ ANCcarb 0.14 5.39 -3.45 NA
A1225-3.0m |Scr+ ANCcarb 0.25 3.14 -1.84 NA
A123.0-3.5m |Scr+ ANCcarb 0.22 4.19 -2.57 NA
A 12 3.5-3.75 m |Scr + ANCcarb 0.26 3.74 -2.23 NA

CHROMIUM SUITE ACID BASE ACCOUNTING

ANC figures in italics are extrapolated

ABA (1) = Scr - (ANCbt or ANCcarb/1.5)
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ID [TESTING pH KCI qs-TAA SCr s-RAS |ANC BT |JANC CARB ABA (1)
%S %S %S %S %S Net Acid Liming
%S (kg lime/m3)
A13 A13005m |CHROMIUM SUITE 8.43 0 0.07 11.61 -7.67 " NA
A1305-1.0m |Scr 0.11 10.12 -6.64 NA
A131.0-1.5m |CHROMIUM SUITE 8.79 0 0.13 863 -5.62 NA
A131520m |CHROMIUM SUITE 8.67 0 0.19 5.95 -3.78 NA
A132.0-25m |CHROMIUM SUITE 8.67 0 0.2 0.46 -0.11 NA
A1325-3.0m |CHROMIUM SUITE 8.42 0 0.16 3.16 -1.95 NA
A133.0-3.5m |CHROMIUM SUITE 8.64 0 0.23 1.95 -1.07 NA
A 13 3.5-3.75 m |CHROMIUM SUITE 8.59 0 0.22 2.55 -1.48 NA
A14 A14 0-0.6 m CHROMIUM SUITE 8.61 0 0.08 12.46 -8.23 NA
A1406-1.1m [CHROMIUM SUITE 8.53 0 0.15 7.75 -5.02 NA
A141.1-1.6m |CHROMIUM SUITE 8.48 0 0.18 7.20 462 NA
A1416-21m |CHROMIUM SUITE 8.61 0 0.34 5.68 -3.45 NA
A1421-26m |CHROMIUM SUITE 8.32 0 0.18 3.74 -2.31 NA
A1426-31m |CHROMIUM SUITE 8.39 0 0.52 2.78 -1.33 NA
A15 A150-05m |[Scr 0.14 8.10 -5.26 NA
A150.5-1.0m |Scr+ ANCcarb 0.26 8.10 -5.14 NA
A151.0-1.5m |Scr+ ANCcarb 0.24 7.10 -4.49 NA
A151.520m |Scr+ ANCcarb 0.25 6.30 -3.95 NA
A152.0-25m |Scr+ ANCcarb 0.28 4.06 2.43 NA
A1525-3.0m |Scr+ ANCcarb 0.33 2.80 -1.54 NA
A153.0-3.5m |Scr+ ANCcarb 0.51 2.86 -1.40 NA
A16 A160-05m  |Scr+ ANCcarb 0.07 '16.25 -10.76 NA
A1605-1.0m |Scr 0.15 12.60 -8.25 NA
A161.0-1.5m |Scr+ ANCcarb <0.01 8.95 -5.96 NA
A161.5-20m |Scr 0.21 6.49 -4.11 NA
A162.0-25m |Scr+ ANCcarb 0.43 4.02 -2.25 NA
A1625-3.0m |Scr 0.45 3.10 -1.61 NA
A 163.0-35m |Scr+ ANCcarb 0.56 2.17 -0.89 NA
A 16 3.5-3.75 m |Scr + ANCcarb 0.57 2.86 -1.34 NA
A17 A17 0-0.5m CHROMIUM SUITE 8.53 0 0.14 7.76 -5.03 NA
A170.5-1.0m |CHROMIUM SUITE 8.51 0 0.2 6.85 -4.37 NA
A171.0-1.5m |CHROMIUM SUITE 8.62 0 0.18 6.57 -4.20 NA
A171.520m JCHROMIUM SUITE 8.57 0 0.18 6.85 -4.39 NA
A172.0-25m |CHROMIUM SUITE 8.4 0 0.25 6.05 -3.78 NA
A1725-3.0m |CHROMIUM SUITE 8.42 0 0.24 3.10 -1.83 NA
A17 3.0-35m |CHROMIUM SUITE 8.24 0 0.3 2.82 -1.58 NA
A18 A180-05m |CHROMIUM SUITE 8.94 0 0.24 12.50 -8.09 NA
A1805-1.0m |Scr 0.13 9.38 6.12 NA
A181.0-1.5m |CHROMIUM SUITE 8.6 0 0.16 6.26 -4.01 NA
A181.5-20m |Scr 0.35 4.74 -2.81 NA
A182.0-25m |CHROMIUM SUITE 8.3 0 0.27 3.21 -1.87 NA
A182.5-3.0m |[Scr 0.38 2.61 -1.36 NA
A183.0-3.5m |CHROMIUM SUITE 8.29 0 0.19 2.01 -1.15 NA
A 18 3.5-3.75 m |CHROMIUM SUITE 8.17 0 0.26 2.52 -1.42 NA
A19 A190-05m ICHROMIUM SUITE 8.66 0 0.1 10.46 -6.87 NA
A1905-1.0m |CHROMIUM SUITE 8.25 0 0.33 3.80 220 NA
A191.0-1.5m |CHROMIUM SUITE 8.62 0 0.15 8.90 -5.78 NA
A19152.0m |CHROMIUM SUITE 8.41 0 0.17 7.16 460 NA
A192.0-25m |CHROMIUM SUITE 8.35 0 0.31 460 2.76 NA
A1925-3.0m |CHROMIUM SUITE 8.34 0 0.36 2.80 -1.51 NA
A193.0-35m |CHROMIUM SUITE 8.1 0 0.31 2.29 -1.22 NA
A20 A200-05m |Scr 0.09 6.62 -4.32 NA
A200.5-1.0m JCHROMIUM SUITE 8.7 0 0.11 6.62 -4.30 NA
A201.0-1.5m |[Scr 0.29 527 -3.22 NA
A201.520m JCHROMIUM SUITE 8.39 0 0.29 3.92 232 NA
A202025m |Scr 0.46 4.03 2.22 NA
A2025-3.0m |CHROMIUM SUITE 8.38 0. 0.32 413 -2.43 NA
A203.0-35m JCHROMIUM SUITE 7.9 0 0.33 2.09 -1.06 NA
A21 A210-05m  |Scr+ ANCcarb 0.07 19.10 -12.66 NA
A21051.0m |Scr 0.13 13.11 -8.61 NA
A211.0-1.5m |Scr+ ANCcarb 0.13 712 -4.62 NA
A211520m |Scr+ ANCcarb 0.18 5.28 -3.34 NA
A212.0-25m |Scr+ ANCcarb 0.19 2.61 -1.55 NA
A21253.0m |Scr+ ANCcarb 0.21 1.82 -1.00 NA
A213.0-35m |Scr+ ANCcarb 0.16 1.60 -0.91 NA

ANC figures in italics are extrapolated

CHROMIUM SUITE ACID BASE ACCOUNTING

ABA (1) = Scr - (ANCbt or ANCcarb/1.5)
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ID TESTING pHKCI [s-TAA |ScCr [S-RAS _ |ANC BT |[ANC CARB ABA (1)
%S %S %S %S %S Net Acid Liming
%S (kg lime/m3)
A22 A22005m  [Scr 0.09 6.56 4.28 N
A2205-1.0m |CHROMIUM SUITE 8.5 0 0.18 6.56 4.19 NA
A221.0-1.5m |CHROMIUM SUITE 8.71 0 0.25 5.81 -3.62 NA
A221520m |CHROMIUM SUITE 8.4 0 0.21 3.84 2.35 NA
A222.0-25m JCHROMIUM SUITE 8.31 0 0.24 3.17 -1.87 NA
A222530m |CHROMIUM SUITE 8.27 0 0.09 3.08 -1.96 NA
A223.0-35m |CHROMIUM SUITE 8.24 0 0.21 2.40 -1.39 NA
A23 A230-05m |CHROMIUM SUITE 8.84 0 0.08 8.01 -5.26 NA
A2305-1.0m [Scr : 0.18 7.21 462 NA
A231.0-1.5m |CHROMIUM SUITE 8.6 0 0.19 6.40 4.08 NA
A231520m |Scr 0.28 5.16 -3.16 NA
A232.0-25m |CHROMIUM SUITE 8.43 0 0.43 3.92 2.18 NA
A2325-3.0m |Scr 0.31 3.27 -1.87 NA
A233.0-35m |CHROMIUM SUITE 8.3 0 0.33 2.62 -1.42 NA
A233540m [Scr 0.36 2.45 AT NA
A 23 4.0-4.25 m |JCHROMIUM SUITE 8.11 0 0.34 227 -1.17 NA
A24 A240-05m |CHROMIUM SUITE 8.95 0 0.08 10.52 6.93 NA
A2405-1.0m |Scr 0.15 7.22 -4.66 NA
A241.0-1.5m |CHROMIUM SUITE 8.48 0 0.2 3.92 2.41 NA
A241520m FScr 0.24 3.64 -2.18 NA
A2420-25m |CHROMIUM SUITE 8.48 0 0.23 3.35 -2.00 NA
A242530m |[Scr 0.36 3.02 -1.65 NA
A2430-35m |CHROMIUM SUITE 8.4 0 0.16 2.68 -163 NA
A25 A250-05m |Scr+ANCcarb 0.12 13.29 -8.74 NA
A2505-1.0m |Scr 0.17 10.31 6.70 NA
A251.0-1.5m |Scr+ ANCcarb 0.32 7.32 -4.56 NA
A2515-20m |Scr 0.35 5.90 -3.58 NA
A2520-25m |Scr+ ANCcarb 0.42 4.47 2.56 NA
A2525-3.0m |Scr+ANCcarb 0.47 2.66 -1.30 NA
A253.0-3.5m |Scr+ ANCcarb 0.53 2.77 21,32 NA
A26 A260-05m |Scr+ANCcarb 0.12 15.81 -10.42 NA
A2605-1.0m |Scr 0.34 10.92 -6.94 NA
A261.0-1.5m |Scr+ ANCcarb 0.64 6.03 -3.38 NA
A261520m |Scr 0.67 4.62 2.41 NA
A2620-25m |Scr+ANCcarb 0.83 3.20 -1.30 NA
A2625-3.0m |Scr+ ANCcarb 0.84 3.16 127 NA
A 26 3.0-3.25 m |Scr + ANCcarb 0.79 2.99 -1.20 NA
A27 A270-05m |Scr+ ANCcarb 0.05 14.34 -9.51 NA
A2705-1.0m |Scr 0.16 10.91 711 NA
A271.0-1.5m |Scr+ ANCcarb 0.34 7.48 465 NA
A271520m |Scr 0.39 5.51 -3.28 NA
A272.0-25m |Scr+ ANCcarb 0.36 3.53 -1.99 NA
A272530m |Scr 0.48 2.94 -1.48 NA
A 27 3.0-3.5m |Scr+ ANCcarb 0.42 2.34 -1.14 NA
A28 A280-05m |Scr 0.18 10.44 6.78 NA
A2805-1.0m |Scr+ ANCcarb 0.19 10.44 .77 NA
A281.0-1.5m |Scr 0.24 8.43 -5.38 NA
A281.5-20m |Scr+ANCcarb 0.28 6.42 -4.00 NA
A2820-25m |Scr 0.59 4.98 2.73 NA
A2825-30m |Scr+ ANCcarb 0.62 3.53 A.73 NA
A 28 3.0-3.5m _|Scr + ANCcarb 0.72 3.01 -1.29 NA
A29 A290-05m |Scr 0.23 6.03 -3.79 NA
A2905-1.0m JCHROMIUM SUITE 8.08 0 0.12 6.03 -3.90 NA
A291.0-1.5m |Scr 0.36 5.22 -3.12 NA
A291520m |CHROMIUM SUITE 8.28 0 0.19 4.40 -2.74 NA
A2920-25m |Scr 0.55 3.82 -1.99 NA
A292530m |CHROMIUM SUITE 7.88 0 0.93 3.23 1.22 NA
A293.0-35m |CHROMIUM SUITE 7.83 0 1.01 2.88 -0.91 NA
A 29 3.5-3.75 m JCHROMIUM SUITE 8.01 0 0.94 2.56 0.77 NA
A30 A300-05m |CHROMIUM SUITE 8.48 0 0.19 4.88 -3.06 NA
A300.5-1.0m |Scr 0.13 5.16 3.3 NA
A301.0-1.5m |CHROMIUM SUITE 8.21 0 0.39 5.43 3.23 NA
A301.520m |Scr 0.23 4.98 -3.09 NA
A302.025m |CHROMIUM SUITE 7.68 0 0.56 4.52 2.45 NA
A3025-3.0m |CHROMIUM SUITE 7.9 0 0.61 3.81 -1.93 NA
A303.0-35m |CHROMIUM SUITE 8.06 0 0.62 3.40 -1.65 NA

ANC figures in italics are extrapolated

CHROMIUM SUITE ACID BASE ACCOUNTING

ABA (1) = Scr - (ANCbt or ANCcarb/1.5)
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1D TESTING PHKCI |s-TAA [SCr  |s-RAS |ANC BT JANC CARB ABA (1)
%S %S %S %S %S Net Acid Liming
%S (kg lime/m3)
A31 A31005m [|Scr 0.12 11.29 i S
A3105-1.0m |Scr+ ANCcarb 0.15 11.29 -7.38 NA
A311.0-1.5m |Scr 0.27 8.80 -5.59 NA
A311520m |Scr+ ANCcarb 0.32 6.30 -3.88 NA
A312025m |Scr 0.41 547 -3.24 NA
A312530m |Scr+ANCcarb 0.44 464 265 NA
A313.0-35m [Scr+ ANCcarb 0.5 3.84 2.06 NA
A32 A320-05m |CHROMIUM SUITE 8.67 0 0.15 5.18 -3.30 NA
A3205-10m |Ser ' a 024 - 4.99 -3.09 NA
A321.0-1.5m |CHROMIUM SUITE 8.3 0 0.49 4.80 271 NA
A321520m [Scr 0.39 3.76 212 NA
A3220-25m |CHROMIUM SUITE 8.1 0 0.63 2.72 -1.18 NA
A322530m JCHROMIUM SUITE 7.72 0 0.67 5.47 -2.98 NA
A323.0-35m |CHROMIUM SUITE 7.71 0 0.81 1.98 -0.51 NA
A33 A330-05m |Scr 0.1 8.54 -5.59 NA
A3305-1.0m |CHROMIUM SUITE 8.67 0 0.26 8.54 -5.43 NA
A331.0-1.5m |Scr 0.27 6.66 417 NA
A331.520m |CHROMIUM SUITE 8.43 0 0.55 477 263 NA
A332.025m |Scr 0.44 3.71 -2.03 NA
A332530m |CHROMIUM SUITE 8.27 0 0.29 2.64 -1.47 NA
A 33 3.0-3.25 m |CHROMIUM SUITE 8.16 0 0.12 2.20 -1.35 NA
A34 A340-05m |Scr+ ANCcarb 0.24 1 9.26 -5.93 NA
" A3405-1.0m |Scr 0.28 8.55 -5.42 NA
A341.0-1.5m |Scr+ ANCcarb 0.41 7.83 -4.81 NA
A341520m |Scr 0.6 6.18 -3.52 NA
A3420-25m |Scr+ANCcarb 0.72 453 -2.30 NA
A342530m [Scr+ANCcarb 0.87 3.36 1.37 NA
A3430-35m |Scr+ ANCcarb 0.57 1.90 -0.70 NA
A343540m |Scr+ ANCcarb 0.82 2.61 -0.92 NA
A35 A350-05m |Scr 0.24 10.20 -6.56 NA
A350.5-1.0m |Scr+ ANCcarb 0.22 10.20 6.58 NA
A351.0-1.5m |Scr 0.41 8.07 -4.97 NA
A351520m |Scr+ ANCcarb 0.44 5.93 -3.51 NA
A352.0-25m |Scr+ ANCcarb 0.65 4.48 -2.34 NA
A35253.0m |Scr+ANCcarb 0.55 3.90 2.05 NA
A353.0-35m |Scr+ ANCcarb 0.78 3.17 -1.33 NA
A 35 3.5-3.75 m |Scr + ANCcarb 0.88 3.48 -1.44 NA
A36 A360-05m |Scr 0.07 10.18 .72 NA
A360.51.0m |Scr+ ANCcarb 0.18 10.18 6.61 NA
A361.0-1.5m |Scr 0.22 6.90 4.38 NA
A361.5-2.0m [Scr+ANCcarb 0.2 3.61 221 NA
A3620-25m [Scr+ANCcarb 0.45 5.23 -3.04 NA
A3625-3.0m [Scr+ANCcarb 0.42 4.80 2.78 NA
A 363.0-3.5m |Scr+ ANCcarb 0.43 4.60 -2.64 NA
A37 A370-05m |Scr 0.12 4.82 -3.09 NA
A370.5-1.0m |CHROMIUM SUITE 7.98 0 0.2 4.82 -3.01 NA
A371.0-15m |Ser 0.28 4.23 -2.54 NA
A371520m |CHROMIUM SUITE 7.87 0 0.19 3.63 223 NA
A3720-25m |CHROMIUM SUITE 7.74 0 0.25 3.29 -1.94 NA
A372530m |CHROMIUM SUITE 7.74 0 0.35 3.28 -1.84 NA
A 37 3.0-35m |CHROMIUM SUITE 7.62 0 0.84 2.62 -0.91 NA
A38 A380-05m CHROMIUM SUITE 8.06 0 0.19 473 -2.96 NA
A3805-1.0m |Scr 0.4 4.85 2.83 NA
A381.0-1.5m JCHROMIUM SUITE 8.01 0 0.2 4.96 3.1 NA
A381520m |Scr 0.37 4.48 262 NA
A382025m JCHROMIUM SUITE 7.78 0 0.58 4.00 2.09 NA
A382530m JCHROMIUM SUITE 7.21 0 0.35 223 -1.14 NA
A383.0-3.5m JCHROMIUM SUITE 7.94 0 0.46 2.79 -1.40 NA
A39 A390-05m |Scr 0.07 10.99 -7.26 NA
A3905-1.0m [Scr+ANCcarb 0.16 10.99 717 NA
A391.0-1.5m |Scr 0.29 8.41 -5.31 NA
A391520m |Scr+ANCcarb 0.36 5.82 -3.52 NA
A392025m |Scr 0.27 4.96 -3.03 NA
A39253.0m |Scr+ANCcarb 0.46 4.09 297 NA
A 39 3.0-3.25 m |Scr + ANCcarb 0.27 3.21 -1.87 NA

ANC figures in italics are extrapolated

CHROMIUM SUITE ACID BASE ACCOUNTING

ABA (1) = Scr - (ANCbt or ANCcarb/1.5)
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iD [TESTING pHKCI [s-TAA [SCr _ [s-RAS JANC BT [ANC CARB ABA (1)
%S %S %S %S %S Net Acid Liming
~ %S (kg lime/m3)
A40 A40005m |CHROMIUM SUITE 9.13 0 0.05 6.30 4.15 " NA |
A400.5-1.0m |Scr 0.06 11.44 -7.57 NA
A401.0-1.5m |CHROMIUM SUITE 8.77 0 0.15 16.58 -10.90 NA
A401.5-20m |CHROMIUM SUITE 9.23 0 0.14 8.23 -5.35 NA
A402.0-25m JCHROMIUM SUITE 8.52 0 0.17 2.48 -1.48 NA
A4025-30m JCHROMIUM SUITE 8.35 0 0.24 2.60 -1.49 NA
Ad41 A410-05m |Secr 0.11 7.84 -5.12 NA
A4105-1.0m [Scr+ANCcarb 0.2 7.84 -5.03 NA
A411.0-1.5m |Scr ; 0.39 6.79 -4.13 NA
A411520m |Scr+ANCcarb 0.31 5.73 -3.51 NA
A412025m |Scr 0.35 5.08 -3.03 NA
A4125-30m |Scr+ ANCcarb 0.38 4.42 2.57 NA
A413.0-35m |Scr 0.56 3.51 -1.78 NA
A 413.5-375m |Scr + ANCcarb 0.67 2.60 -1.06 NA
A42 A420-05m |CHROMIUM SUITE 8.37 0 0.25 4.89 -3.01 NA
A42051.0m |Scr 0.26 4.87 2.99 NA
A421.0-1.5m |CHROMIUM SUITE 8.8 0 0.46 485 277 NA
A421520m |Ser 0.28 4.18 2.51 NA
A4220-25m JCHROMIUM SUITE 8.02 0 0.66 3.51 -1.68 NA
A422530m |Scr 0.48 3.16 -1.63 NA
A4230-35m |CHROMIUM SUITE 773 0 0.8 2.81 -1.07 NA
A 42 3.5-3.75 m JCHROMIUM SUITE 7.96 0 0.85 2.38 -0.74 NA
A43 A430-05m |Scr+ ANCcarb 0.09 10.96 -7.22 NA
A43051.0m |Ser 0.12 9.55 6.24 NA
A431.0-1.5m |Scr+ ANCcarb 0.25 8.13 -5.17 NA
A4315-20m |Ser 0.24 6.29 -3.95 NA
A4320-25m |Scr+ ANCcarb 0.31 4.45 -2.66 NA
A432530m |Scr 0.45 3.98 2.20 NA
A433.0-35m |Scr+ ANCcarb 0.45 3.50 -1.88 NA
Ad4 A440-05m |Scr 0.11 8.48 -5.54 NA
A440510m |CHROMIUM SUITE 7.94 0 0.14 8.48 -5.51 NA
A441.0-1.5m JCHROMIUM SUITE 8.52 0 0.34 6.94 -4.29 NA
A441520m |CHROMIUM SUITE 8.7 0 0.37 5.98 -3.62 NA
A4420-25m |CHROMIUM SUITE 8.36 0 0.48 4.40 2.45 NA
A442530m |CHROMIUM SUITE 8.38 0 0.39 3.76 2.12 NA
A4430-35m JCHROMIUM SUITE 8.43 0 0.54 3.91 2.07 NA
A45 A450-05m  |Scr+ ANCcarb 0.04 12.49 -8.29 NA
A450.5-1.0m |Scr+ ANCcarb 0.15 12.20 -7.98 NA
A451.0-1.5m |Scr+ ANCcarb 0.22 6.94 4.41 NA
A451520m |Scr+ ANCcarb 0.35 5.51 -3.32 NA
A452.0-25m |Scr+ ANCcarb 0.41 421 -2.40 NA
A452530m |Scr+ANCcarb 0.46 4.80 2.74 NA
A 45 3.0-3.25 m |Scr + ANCcarb 0.32 3.48 -2.00 NA
A46 A460-05m |Scr 0.15 7.24 -4.68 NA
A460.5-1.0m JCHROMIUM SUITE 8.71 0 0.17 7.24 -4.66 NA
A461.0-15m |Scr 0.23 6.27 -3.95 NA
A46152.0m JCHROMIUM SUITE 8.25 0 0.18 5.30 -3.35 NA
A4620-25m |Scr 0.39 4.29 B A7 NA
A462530m |CHROMIUM SUITE 8.33 0 0.41 3.28 -1.78 NA
A463.0-35m |CHROMIUM SUITE 8.27 0 0.27 2.97 A1.71 NA
A463540m JCHROMIUM SUITE 8.4 0 0.25 2.46 -1.39 NA
A4T A470-05m |CHROMIUM SUITE 8.64 0 0.07 8.06 -5.30 NA
A470.5-1.0m JCHROMIUM SUITE 8.63 0 0.11 8.37 -5.47 NA
A471.0-1.5m JCHROMIUM SUITE 8.47 0 0.19 6.69 -4.27 NA
A471520m JCHROMIUM SUITE 8.56 0 0.38 6.16 -3.73 NA
A4720-25m |CHROMIUM SUITE 8.39 0 0.3 4.20 2.50 NA
A47253.0m |CHROMIUM SUITE 8.33 0 0.52 3.27 -1.66 NA
A473.0-35m |CHROMIUM SUITE 8.29 0 0.58 2.68 -1.21 NA
A 47 3.5-3.75 m JCHROMIUM SUITE 8.31 0 0.64 2.31 -0.90 NA
A48 A480-05m |Scr 0.1 559 -3.63 NA
A480.51.0m JCHROMIUM SUITE 8.56 0 0.28 5.59 -3.45 NA
A481.0-1.5m |Scr 0.4 4.58 2,65 NA
A481520m |CHROMIUM SUITE 8.29 0 0.48 3.57 -1.90 NA
A4820-25m |CHROMIUM SUITE 8.2 0 0.54 2.97 -1.44 NA
A482530m |CHROMIUM SUITE 8.21 0 0.55 2.92 -1.40 NA
A483.0-35m |CHROMIUM SUITE 8.19 0 0.6 2.41 -1.01 NA
A 48 3.5-3.75 m |CHROMIUM SUITE 8.07 0 0.59 2.39 -1.00 NA

ANC figures in italics are extrapolated

CHROMIUM SUITE ACID BASE ACCOUNTING

ABA (1) = Scr - (ANCbt or ANCcarb/1.5)
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D TESTING pHKCI [s-TAA [ScCr [s-RAS  |ANC BT J[ANC CARB ABA (1)
%S %S %S %S %S Net Acid Liming
%S (kg lime/m3)
A49 A490-05m |CHROMIUM SUITE 8.9 0 0.1 2.18 269  NA
A4905-1.0m |Scr 0.28 3.93 2.34 NA
A491.0-1.5m |CHROMIUM SUITE 8.5 0 0.41 3.68 2.04 NA
A491520m |Scr 0.44 4.74 2.72 NA
A4920-25m |CHROMIUM SUITE 8.28 0 0.44 5.80 -3.43 NA
A492530m |CHROMIUM SUITE 7.93 0 0.46 2.64 -1.30 NA
A493.0-35m |CHROMIUM SUITE 821 0 0.55 2.29 -0.98 NA
A 49 3.5-3.75 m |CHROMIUM SUITE 8.22 0 0.55 2.42 -1.06 NA
A50 A500-05m |scr 0.1 5.71 -3.71 NA
A500.5-1.0m JCHROMIUM SUITE 8.68 0 0.22 5.71 -3.59 NA
A501.0-1.5m [Scr 0.3 4.57 -2.75 NA
A501.5-2.0m |CHROMIUM SUITE 8.34 0 0.37 343 -1.92 NA
A502.025m |Scr 0.46 3.14 -1.63 NA
A5025-3.0m |CHROMIUM SUITE 8.26 0 0.52 2.85 -1.38 NA
A503.0-3.5m |CHROMIUM SUITE 8.27 0 0.5 2.96 -1.47 NA
A 50 3.5-3.75 m |CHROMIUM SUITE 8.31 0 0.49 2.52 -1.19 NA
A51 A510-05m |CHROMIUM SUITE 8.85 0 0.09 4.92 -3.19 NA
A5105-1.0m |Scr 0.2 4.41 2.74 NA
A511.0-1.5m |CHROMIUM SUITE 8.44 0 0.33 3.89 2.26 NA
A511520m [Scr 0.39 3.71 2.08 NA
A512.0-25m |CHROMIUM SUITE 8.31 0 0.47 3.53 -1.88 NA
A512530m |CHROMIUM SUITE 8.15 0 0.46 3.04 -1.57 NA
A513.0-35m |CHROMIUM SUITE 8.2 0 0.5 3.09 -1.56 NA
A52 A 52 0.0-0.15 m |CHROMIUM SUITE 4.76 0.04 <0.01 <0.01 0.04 NA
A53 A 530.0-0.15 m |CHROMIUM SUITE 5.45 0.02 <0.01 <0.01 0.02 NA
A54 A540.0-0.3m JCHROMIUM SUITE 5.68 0.01 <0.01 <0.01 0.01 NA

ANC figures in italics are extrapolated

CHROMIUM SUITE ACID BASE ACCOUNTING

ABA (1) = Scr - (ANCbt or ANCcarb/1.5)
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7.2 SEDIMENT CONTAMINATION

7.2.1 Metals _

The ‘base 8’ metals analysis screens eight heavy metals that are key pollutant
indicators. These are arsenic, cadmium, chromium, copper, lead, nickel, zinc and
mercury. Twelve samples were analysed for total metals. While waters and high-
moisture content soils such as sediments can be analysed for only dissolved metals,
total metal analysis is more conservative. Total metals analysis includes both the
dissolved (in the sediment pore water) and the bound metal components in the
sediment soils and thus always returns a greater value than the dissolved metal
analysis. However, the major toxic impact of metals comes from the dissolved
fraction. This is because organisms are more likely to be exposed to metals in the
water column rather than those bound in sediments.

TABLE 7.2
TOTAL METALS IN SEDIMENTS (mg/kg)
No | Sample Arsenic | Cadmium | Chromium | Copper | Lead Nickel | Zinc | Mercury
1 A40-0.1 -2 <1 3 <1 3 1 1 <0.1
2 | A40.1-05 3 <1 4 <1 2 2 2 <0.1
3 A220-0.1 2 <1 5 2 3 2 2 <0.1
4 |A220.1-05 6 <1 11 2 4 5 5 <0.1
5 A70-0.1 2 <1 3 <1 2 <1 <1 <0.1
6 |A70.1-05 2 <1 3 <1 4 1 <1 <0.1
7 | A230.1-05 7 <1 11 3 4 5 4 <0.1
8§ |A410.1-05 6 <1 13 3 4 6 6 <0.1
9 |A430.1-05 6 <1 13 3 4 6 4 <0.1
10 | A250.1-0.5 5 <1 11 2 3 5 1 - <0.1
11 | A160-05 3 <1 4 1 2 2 <1 <0.1
12 | A390.1-05 5 <1 10 2 3 5 <1 <0.1
ANZECC Trigger 20 1.5 80 65 21 50 200 0.15

Notes:

1. Guideline Value: ANZECC Guidelines for Fresh and Marine Water Quality 2000. Sediment
Quality Guidelines ‘Low’. '

None of the twelve samples displayed results above the ‘low” threshold values of the
ANZECC 2000 sediment quality guidelines.

Test results are included in Appendix D.

21024.1/1.05
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7.22 TPH/BTEX _

Low surrogate recoveries due to matrix interference were reported for many of the
hydrocarbon results. This likely was as a result of the high organic content of the
sediment, and could potentially mask some hydrocarbon contamination. However,
this would only be an issue if the samples displayéd contamination results near
significant thresholds, which they did not.

As none of the twelve samples analysed for TPH/BTEX returned results even above
the limit of reporting (LOR) the low surrogate recoveries are not considered
significant.

LOR for BTEX: Ce-Co <2
C10-C14 <50
C15-Cpg <100
Cy9-C36 <100
BTEX <0.2
TABLE 7.3
. TPH/BTEX TEST SCHEDULE
No Sample Location Depth Range (m)
1 A4 0.1-0:5
2 A22 . 0-0.1
3 A7 0-0.1
4 A23 ’ 0.1-0.5
5 A4l 0.1-0.5
6 A43 0-0.1
7 A43 0.1-0.5
8 A25 0-0.1
9 A25 0.1-0.5
10 Al6 0.1-05
11 A39 0-0.1
12 A39 0.1-0.5

Test results are included in Appendix D.
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7.2.3 Polyaromatic Hydrocarbons (PAH)
-None of the six samples analysed for PAH returned results above the limit of
reporting (LOR). One sample, A41 (0 - 0.1) reported a low surrogate recovery due to

matrix effects. This is not considered significant for the same reasons as outlined in
Section 7.2.2.

TABLE 7.4
POLYAROMATIC HYDROCARBONS
No | Sample Location Depth Range (m) ~ PAH (mg/kg)
1 A23 0-0.1 : <0.50
2 A4l 0-0.1 ‘ <0.50
3 A25 0-0.1 <0.50
4 Al6 0-05 <0.50
5 A39 0.1-05 <0.50
6 A4 0-0.1 <0.50

Full results are included in Appendix D.

7.2.4 _ Tributyltin (TBT) .
TBT is a tin-based organic compound that has historically been the active ingredient

in marine ani-fouling paints. TBT compounds are extremely toxic to marine
organisms.

The tributyltin (TBT) results are given in Table 7.5. No visible paint flecks were
noted at the time of the investigation.

However, the laboratory quality control reported poor duplicate precision (sample
A22 0 - 0.1) due to sample heterogeneity. This implies that the TBT in the samples is
most likely present in paint flecks that may not be randomly distributed, rather than
bound to the sediment. Therefore, the actual average, or ‘true’ TBT concentration in
these seabed sediments will be very difficult to estimate.
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TABLE 7.5
TRIBUTYLIN TIN RESULTS
Sample location TBT (ugSn/kg) | Screening Level | Screening Level
(depth range in metres) normalised to | (Effect range low)2 (Effect range

1% TOC median)’

3 A70.1-05 <0.2 A 5 70
4 A230.1-05 <0.2 5 70
5 A410-0.1 » <0.2 5 70
6 A250.1-05 <0.2 5 70

When normalised to 1% total organic carbon, two samples displayed TBT results
above ANZECC 2000 trigger guideline values. These samples, A4 (0.1 - 0.5m) and
A22 (0 - 0.1m) are shown shaded in grey in Table 7.5, and are located in the northern
and eastern areas of the site. A22 is proximate to the existing mooring pontoon. The
area around A4 may have been used in the past for boat mooring, or paint flecks may
have drifted in the current from the eastern areas.

The samples from the western side did not display any TBT above the LOR. While
this may be a feature of the heterogeneous distribution of TBT in the sediments across
this site, it is also possible that TBT contamination is concentrated to the north and

east. The eastern area is the better mooring position for recreational boats; the western
area is exposed more at low tides.

If the sediment TBT guidelines are exceeded, the potential impact of the sediments
can be better resolved using elutriate testing. This involves diluting the sediment
sample with seawater from the site and then analysing the seawater for the above
contaminants. An appropriate ‘dilution factor’ is then used to further divide the result.
This means the results from elutriate testing will always be lower than the test results
undertaken on the sediment itself.

- Utilising the above results without elutriate testing as the basis for an assessment is
therefore a comservative assessment of TBT sediment contamination. This was

justified due to the small quantum of TBT testing and the heterogeneous distribution
~of TBT. |

2 ANZECC 2000 Sediment Quality Guidelines
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While the quantum of testing in this area did not allow for a full depth profile, given
the source of the TBT’s, the length of historical use of this area as a mooring zone,
and typical deposition rates of sediment in similar regional bays, it is likely that
TBT’s will be concentrated in the upper layers of sediment (0 - 0.50m). This
investigation tested a unit of 0 - 0.50m. The higher result in the lower horizons from
A4 may indicate the fact that TBT was more historically prevalent.

Therefore, based on these results, and with consideration to the location .of historical
mooring areas, the sediments in at least the north eastern parts of the site are likely to
be sporadically contaminated with TBT.

Full results are included in Appendix D.

7.3 ELECTRICAL CONDUCTIVITY

EC was tested down the profile of boreholes A22 and A25 in accordance with the
TOR. The values ranged from 4.7 - 9.7 dS/m.

8.0 DISCUSSION

8.1  ACID SULFATE SOILS

The State Planning Policy (SPP) 2/02 will apply for this proposed development as the
proposed dredge area is below 5 metres AHD and well in excess of 100m>.

The results are consistent for sediments (marine sands and muds) with a potential for
acid generation that also have significant excess acid neutralising capacity. The
natural buffering material derives from particles of calcium carbonate in the marine
muds derived from reef and shell debris.

The surficial silty gravels north of the road are naturally slightly acidic, but do not
contain any pyritic material. One result, A52 0 - 0.15, gave a net acidity result of
10.04% equivalent S, (based on TAA result only). However, given that this is naturally
occurring acidity and that this site is proposed for filling, no special management is
recommended.
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Cross-sectional diagrams across the site are shown in Figures 2 - 4 in Appendix C.

‘82  SEDIMENT CONTAMINATION

The results indicate that, for the analytes tested, the only potentially significant result

is TBT in the shallow sediments, especially in the north eastern portion of the site,

which has been used historically for boat mooring and maintenance. The results

suggest there is less or no TBT contamination on the western side. However, given

the heterogeneous nature of the TBT in the sediment, it is difficult to conclusively rule
out any areas of this site from having TBT contamination.

In general however, we would expect the TBT contamination to reduce away from the
north eastern area. We would also expect the contamination to be concentrated in the
top 0.50m of sediment, although the results indicate that upper 0-0.1m may be less
contaminated, given the declining use of TBT in recent years.

A conservative management strategy should therefore be applied to all upper-level
(top 0.5m depth) sediments from the marina basin. This would involve segregating
and controlling the material through a specific management program. This material
and any potential run-off should be contained so that it poses minimal risk of release
to the marine environment. If the sediment is confirmed as contaminated with TBT
above screening levels, run-off water should be tested for total TBT (soluble plus
particulate TBT in the water sample) before any release to the environment. We are
also aware of various potential treatment processes for TBT contaminated sediments
that the client may wish to evaluate on a cost-benefit basis.

8.3 ENVIRONMENTAL MANAGEMENT PLAN
Checking for and the handling of acid sulphate soils and contaminated soils during
construction will be covered by the Environmental Management Plan.
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90 RECOMMENDATIONS FOR MANAGEMENT
Our recommendations for the management of the dredge spoil are as follows:

e Based on the investigation test results, liming is not required for the dredge
spoil.

¢ However, in accordance with QASSIT guidelines, we recommend that
verification testing of this material be undertaken during construction. A
verification program/management plan should be approved by the appropriate
regulators. ‘

e The dredge material should be stored in a manageable and contained area until
the results of the verification testing are available.

e As a conservative precaution, we recommend continuous pH monitoring of
any clear tailwater prior to environmental discharge.

e The results indicate that there evidence of limited TBT contamination in the
upper level sediments in some parts of the site.

e Water quality sampling and assessment should be undertaken before and

during dredging to ensure that turbidity and nutrient levels are within
acceptable limits.

10.0 LIMITATIONS

The findings presented in this report have been based on the investigation described

herein. Analysis of results is based on the samples obtained and the parameters
analysed.

It is recommended that if any conditions other than those described herein are

encountered during excavation, further advice should be immediately sought from
Ullman & Nolan Technical Services.

This report has been prepared specifically for use by the project designers. It may not
contain information appropriate for other purposes or other users.
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Appendix A

Figure 1 - Borehole Locality Plan, Acid Sulfate Soils
Figure S — Borehole Locality Plan, Sediment
Contamination
Colour Aerial Locality Photograph
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Appendix B

Descriptive Borehole Logs
pH; and pH,, Field Screening Results







ULLMAN & NOLAN

Technical Services Pty Ltd
A.C.N. 103 205 205

UNGR 103G
(-/1/03)

Borehole No. A1

R rotaty air flush

PP Pocket Penetrometer Value

BOREHOLE LOG Sheet1 of 1
Sflient:  G.G. Betros & Associates Pty Ltd Date: 12.7.04 JobNo: 21024.1/10474.3
Location: E550685742 N7755451
Project: Environmental & Acid Sulfate Investigation
) E tal & Acid tigatio Surface R.L.: 1.00 Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor Uliman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
O
S| & - oy
£ S 2| « g @ o Z |e % ‘Fill Site
£ gl 8| & | <4¢ |3| ¢
P o - =
& lzlslolsl3 3 PHr pHeod 2 3
g;/ ? Field w Loose Sandy Silty Gravel; grey, fine to coarse grained, 3
screening at angular, sand is fine to coarse grained =
0.25m intervals 80 6.1 (Marine/Colluvium) =
MPS 200 LLNP P7515 E
ASSand | g0 58 -3
environmental =
sampling at 3
0.5mintervals| 82 5.9 _=
0.90 3
. 85 59 _3
GC E
Clayey Sandy Gravel; grey, fine to coarse S
83 59 grained, angular, sand is fine to coarse grained ..__-':
(Marine) 3
84 57 MPS 20 LL20 P7530 3
82 59 .__g
2 81 58 ;
Borehole complete at 2.00m E
3 =
4 =
. ""=THOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
‘. duger R roller C casing U undisturbed sample & size D dry MPS maximum particle size
W washhore B blank M mud inmm M moist LL Liquid Limit
P percussion V V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration
C core D diamond Test & Result
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R rotary air flush

PP Pocket Penetrometer Value

UNGR 103G
Technical Services Pty Ltd . (-11/03)
A.C.N. 103 205 205 Borehole No. A2
BOREHOLE LOG Sheet1 of 1
Client:  G.G. Betros & Associates Pty Ltd Date: 12.7.04 Job No: 21024.1/10474.3
Location: E550685838 N7755434
Project: Environmental & Acid Sulfate Investigation Surface RL: 0.00 Datum:  AHD
Site: Shute Harbour Marina Supervisor CG Chkad: AW
Drill Contractor  Uliman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
= = c
£ é ol 2 288 o s Fill Site
S al &1 8 =% <0 o |2 @
Sl 2|28 %] ¢ % H 3 g
e | 1Sloi=s|a & PHr pHroq 2 3 _
= GP| A iel w Loose Sandy Gravel; grey, fine to coarse grained, 3
= T Field X angular, sand is fine to coarse grained, with silt 3
= gczfge“‘_"? &1ss 61 (Colluvium/Marine) -3
= -<om Intervas MPS 10 LLNP P7510 E
= ASSand g5 60 S
= environment; =
= sampling at j 3
= 0.5m intervaly 8.7 6.1 _=
= .. 0.80 . =
= 88 6.2 Clayey Gravelly Sand; grey, fine to coarse 3
E— 1 sC ) ' grained, grave! is fine to coarse grained, —3
= angular (Colluvium/Marine) =
= 82 6.0 MPS 20 LL30 P7530 E
= 86 6.1 3
= 84 6.1 _S
_:_-__ 2 84 6.0 z
= Borehole complete at 2.00m 3
=— 3 —=
= E
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
A -auger R roller C casing U undisturbed sample & size D dry MPS maximum particle siz.
W washbore B blank M mud inmm M moist LL Liquid Limit
P percussion V V bit D disturbed sample W wet - P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration :
C core D diamond Test & Result
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UNGR 103G
Technical Services Pty Ltd (-/1/03)
A.C.N. 103 205 205 Borehole No. A3
BOREHOLE LOG Sheet1 of 1
Client:  G.G. Betros & Associates Pty Ltd Date: 12.7.04 Job No: 21024.1/10474.3
S Location: E550685686 N7755395
ject: Envi & Acid nvestigati
rioject nvironmental & Acid Sulfate Investigation Surface RL: -0.50m Datum:  AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor Uliman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
c s c :
R 2l @ €5 g
3 12|« 2 @ § 8 |e g Fill Site
£ al 2| 8 = <o |2 @
S |l 2|28l 8| 2 £ H 3 5
a |e|Slo]ls|a 3 PAF pHeox 2 3
SP/| A Field w Loose E
SM| T screening at Gravelly Silty Sand; fine to coarse grained, =
0.25m intervals85 5.9 gravel is fine to coarse grained, angular _é
’ (Colluvium/Marine) =
MPS20 LL15 P7515 =
ASSand | g, 59 —3
{environment: E
sampling at j 3
0.5mintervalg 8.3 5.8 _g
0.90 §
1 sC 85 58 Clayey Sand; grey, fine to coarse grained, _5
trace of fine to medium grained gravel, angular g
(Colluvium/Marine) 3
85 60 MPS 10 LL30 P7530 3
139 76 63 =
‘ Clayey Sand; grey, fine to coarse grained e
(Residual) 3
MPS2 LL30 P7530 §
Hand Auger refusal at 1.39m
2
3
4
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
juger R roller C casing U undisturbed sample & size D dry MPS maximum particle size
‘.__-washbore B blank M mud inmm M moist LL Liquid Limit
P percussion V'V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration .
C core D diamond Test & Result

R rotary air flush

PP Pocket Penetrometer Value
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UNGR 103G
Technical Services Pty Ltd : (-11/03)
A.C.N. 103 205 205 Borehole No. A4
BOREHOLE LOG Sheet1 of 1
Client  G.G. Betros & Associates Pty Ltd Date: 17.7.04 JobNo: 21024.1/10474.3
Location: E550685799 N7755370

Project: Environmental & Acid Sulfate Investigation

R rotary air flush

PP Pocket Penetrometer Value

No sample recovery 3.0m

Surface R.L.: -1.50m Datum: AHD
Site: Shute Harbour Marina v Supervisor CG Chkd: AW
Drill Contractor  Uliman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
[ =4 - =4 ..”’4
£ é ol I 2 ged ¢ s Dredge Site
£ al 21 8 o <o |8 D
S | 228125 5 IpHeoHod2| &
o | |S|o|l =] & PHr pHeox S 3
= GP| A Field w Loose Sandy Gravel; grey, fine to coarse grained, E
= T screening at angular, sand is fine to coarse grained 3
= 0.25m intervalss.6 58 (Colluvium/Marine) 3
g MPS 200 LLNP P755 =
= ASS and 3
=— environmentg} 8.7 58 -3
= 0.60 sampling at =
= sc 0.5mintervals g7 6.0 3
= Clayey Sand; grey, fine to coarse grained, with ~ =
E fine fo medium grained gravel, angular (Marine) 3
= 87 59 MPS 10 LL25 P7530 _5
= 88 58 £
= 88 58 3
= 88 59 3
-:_-_ 2 89 569 _;:
= 90 6.1 3
= 91 62 3
= 90 63 3
g__ 3 91 63 _i
= No sample =
= recovery Clayey Sand; purple-brown, fine to coarse _3
= grained (Residual) 3
= 3.40 MPS2 LL20 P7525 E
= 3.50 =
E Hand Auger refusal at 3.50m =
= 3
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION .
A auger R roller C casing U undisturbed sample & size D dry MPS maximum particle si{\'
W washbore B blank M mud in mm M moist LL Liquid Limit ;
P percussion V V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Result corresponds to 3.7m depth in this borehole.
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Technical Services Pty Ltd
A.C.N. 103 205 205 '

BOREHOLE LOG

UNGR 103G
(-/1/03)

Borehole No. A5

Sheet1 of 1
Client:  G.G. Betros & Associates Pty Ltd Date: 15.7.04 JobNo: 21024.1/10474.3
o Location: E550685899 N7755352
Project: vironmental & Acid Sulf: igati
! Enviro t cid Sulfate Investigation Surface R.L.: -1.80m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor Ullman & Nolan Technical Services Drill Mode! Hand Auger Mounting Boat Diameter 50mm -
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
c - c .ﬂ ’
—— w - .
£ é s © _g’ peL 0 g Fill Site
£ a|l 21 8 = <ho |8 G
& l2l2|8|3| 5% & H 3 5
a | lS]lol=|a & PHr pHeox S 3 _
GP| A ; w Loose Sandy Gravel; grey, fine to coarse grained,
T Field angular, sand is fine to coarse grained 3
screeningat | o (Colluvium/Marine) 3
0.25m intervas MPS 40 LLNP P755 3
ASS and 89 66 _z
environment =
sampling at 3
0.5m intervald 89 6.5 _E
86 66 3
1 E
1.20 87 65 ' : E
: sSC Very Soft Clayey Sand; grey, fine to coarse grained, —
trace of fine grained gravel, angular (Marine) §
86 63 MPS5 LL45 P7530 3
- 86 65 3
5 6
2 8 6.5 ;
Borehole complete at 2.00m e
3 -5
4 3
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
\ . huger Rroller C casing U undisturbed sample & size D dry MPS maximum particle size
"W washbore B blank M mud in mm M moist LL Liquid Limit
P percussion VV bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration
C core D diamond Test & Result

R rotary air flush

PP Pocket Penetrometer Value




ULLMAN & NOLAN

UNGR 103G
Technical Services Pty Ltd (-11/03)
A.C.N. 103 205 205 Borehole No. A6
BOREHOLE LOG Sheet1 of 1
Client. G.G. Betros & Associates Pty Ltd Date: 16.7.04 Job No: 21024.1/10474.3
Location: E550685931 N7755348
Project: Environmental & Acid Sulfate igati
) tal & A Investigation  gyface RL: -1.90m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor Uliman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
g| B 2 5
_— o - .
£ é ol 2 a8 |e $ Fill Site
£, ||8l5|8| & | °° |8| ¢
@ K]
g 1e|slol=]a & [PHr pHeoq 2 3 -
= GP}| A Field w Loose Sandy Gravel; grey, fine to coarse grained, E
= 0.20 T screening at ?gglt'llllz:\lzh;a}rl::aﬁnge to coarse grained, with silt 3
—— . i 87 6.1 ’ —3
3 0-25m intervaps MPS 200 LLNP P7510 E
= ASS and Clayey Sandy Gravel; grey, fine to coarse 3
= . 88 63 : . pp—_—
S environment; grained, angular, sand is fine to coarse grained =
= sampling at (Colluvium/Marine) 3
= 0.5minterval4 89 6.2 MPS 40 LL20 P7530 _3
§ Sandy Gravel; grey, fine to coarse grained, 3
3 91 63 angular, sand is fine to coarse grained, with silt 3
= | (Colluvium/Marine) -3
= 1.10 MPS 100 LL30 P7510 3
= 92 64 Sandy Gravel; grey, fine to coarse grained,
§ - angular, sand is fine to coarse grained, with silt
= 1.40 91 65 (Colluvium/Marine)
= 1.50 MPS 40 LL15 P7510
§_ 160 No sample |
= SC recovery Mt Very Stiff Clayey Sand; purple-brown, fine to coarse 5
:_-:-_ 1.67 grained (Residual) -3
= MPS2 LL25 P7520 =
= 2 Hand Auger Refusal at 1.67m 3
E 4 E
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
A auger R roller C casing U undisturbed sample & size D dry MPS maximum particle € .
W washbore B blank M mud inmm M moist LL Liquid Limit o
P percussion VV bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration :
C core D diamond Test & Result

R rotary air flush

PP Pocket Penetrometer Value

P




ULLMAN & NOLAN UNGR 1036

Technical Services Pty Ltd (-11103)
A.C.N. 103 205 205 Borehole No. A7
BOREHOLE LOG Sheet1 of 1
Client:  G.G. Betros & Associates Pty Ltd Date; 6.8.04 Job No:  21024.1/10474.3
Location: E550685536 N7755363
Project: vironmental & Aci fate Investigati
! En tal & Acid Sulfate Investigation Surface R.L.: 2.00m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor  Ullman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
-§ @ £2 oy
= 1] o D 0 c a1 s
E el e g _g" oL g g Fill Site
£ ol 2 e =3 <N o % ‘@
s | 2|28 3] ¢% g H g g
o | |Slol=]a & PAr pHrox 2 S
SP| A Field W Loose Gravelly Sand; grey, fine to coarse grained, 3
T screening at gravel is fine to coarse grained, angular to =
0.20 0.25m intervalsg.9 6.3 rounded, trace of silt (Colluvium/Marine) _‘:‘
MPS 100 LLNP P755 3
ASS and 3
SC environmentg) 91 6.3 _ -
sampling at Clayey Gravelly Sand; grey, fine to coarse E
O0.5mintervald g0 6.3 grained, gravel is fine to coarse grained, g
angular, shells and coral (Marine) 5
MPS 20 LL20 P7520 3
88 6.1 3
1 . =
Hand Auger Refusal at 1.0m g
2 ~Z
3 —5
4 3
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
wger R roller C casing U undisturbed sample & size D dry MPS maximum particle size
“wv washbore Bblank - Mmud in mm M moist LL Liquid Limit
P percussion V'V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration
C core D diamond Test & Result

R rotary air flush PP Pocket Penetrometer Value
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R rotary air flush

PP Pocket Penetrometer Value

UNGR 103G
Technical Services Pty Ltd (-/1/03)
A.C.N. 103 205 205 Borehole No. A8
BOREHOLE LOG Sheet1 of 1
Client.  G.G. Betros & Associates Pty Ltd Date: 12.7.04 JobNo: 21024.1/10474.3
Location: E550685695 N7755331
roject: Envin ntal i Investigati
Proj nvironme ta‘ & Acid Sulfate Investigation Surface RL: -2.20m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor Uliman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING ’ VISUAL SOIL DESCRIPTION
g| & £2 5
bl 17 c -
E é S| < 2 0o 0 g Dredge Site
£ al 2| & s <ho |8 @
g |l =212l 8| ¢ g H 3 5
a |z ]3|l =2|a 3 PHr pHroq 2 3 .
= SC| A ) W Loose Clayey Gravelly Sand; grey, fine to coarse E
§ T Field i grained, gravel is fine to medium grained, §
= screeningat | o, o angular, shells (Colluvium/Marine) _9
= 0.25m intervafs ' MPS 15 LL15 P7525 E
E__ 050 AsSand |90 65 3
= environment : Soft . . =
= sampling at Clay; grey, with fine to coarse grained sand, =
S Cl i 93 64 trace of fine grained gravel, angular (Mari E
= 0.5m interval X grained gravel, angular (Marien) 3
3 MPS3 LL45 P7570 ' E
= 91 68 E
=— 1 —3
=— 120 88 68 3
E Very Soft ;
= 90 65 Sandy Clay; grey, sand is fine to coarse 3
= grained, trace of fine grained gravel, angular ——
E. ' (Marine) i
= 88 65 MPS3 LL35 P7555 =
E-"' 2 86 64 ___-_;:
= 86 65 _3
—— 2.30 =
E 85 6.2 Clay; grey, with fine to coarse grained sand, E
= ’ ’ trace of fine grained gravel, angular (Marine)  —=
= MPS3 LL45 P7570 =
= 87 65 3
= 7 e E
= 3 PDL 8 6.4 =
= 86 6.6 3
= 86 6.4 -3
E 84 6.2 Gravelly Clayey Sand; purple-brown, fine to e
= 3.80 No ASS i coarse grained, gravel is fine to medium =
= sC sample Very Stiffto|  grained, angular (Residual) =
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
A auger R roller C casing U undisturbed sample & size D dry MPS maximum particle si: -
W washbore B blank M mud inmm M moist LL Liquid Limit ~
P percussion V V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer TTC bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Result

corresponds to 3.0m depth in this borehole.



ULLMAN & NOLAN

Technical Services Pty Ltd
A.C.N. 103 205 205

BOREHOLE LOG

UNGR 103G
(-/1/03)

Borehole No. A9

R rotary air flush

PP Pocket Penetrometer Value

Sheet1 of 2
Client:  G.G. Betros & Associates Pty Ltd Date: 20.7.04  JobNo:  21024.1/10474.3
* Location: E550685750 N7755327
Project: Environmental & Acid Sulfate Investigati
J ¢ te Investigation Surface RL: -2.00m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor  Uliman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
c 2 c £
_ 2| @ €3 )
£ S1 3|« g 288 |¢ é Dredge Site
E= a £ 2 e <N o 2 ‘@
& =|2l8| 8|5 5 H s &
Q g |[Slo| sl & [ PrF pHeox = [$)
SP| A . « w Loose Gravelly Sand; grey, fine to coarse grained, 3
T Field . gravel is fine grained, angular, shells (Marine) _E_
screeningat | o g4 MPS5 LLNP P755 -3
0.30 0.25m intervals =
‘ sC Soft \ =
ASS. and 9.0 64 Gravelly Clayey Sand; grey, fine to coarse e
environment p : . E
_ sampling at grained, gravel is fine to coarse grained, E
0.5m intervald 86 66 angular, shells (Colluvium/Marine) E
0.80 ’ MPS20 LL20 P7520 —=
1 85 65 Clayey Sand; grey, fine to coarse grained, ___5_
trace of fine grained gravel, angular (Marine) =
» 4 89 66 MPS4 LL40 P7545 3
{87 66 g
88 65 3
2 87 64 _;
8.8 64 §
250 87 63 E
CH Clay; grey, with fine to coarse grained sand, _—E_
86 6.5 trace of fine grained gravel, angular (Marine)  _S
MPS4 LL55 P7575 =
3 86 65 3
3.10 . =
320 | FDL GC L o 3
- 87 63 oose Sandy Gravel; grey, fine to medium grained, _3
subrounded, sand is fine to coarse grained, 3
with clay (Marine) E
8.7 63 MPS 10 LL30 P7510 -3
88 62 3
4 87 6. 3
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
. /\auger R roller C casing U undisturbed sample & size D dry MPS maximum particle siz¢
“wv washbore B blank M mud inmm M moist LL Liquid Limit
P percussion V V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
" C core D diamond Test & Resulit corresponds to 3.2m depth in this borehole.



ULLMAN & NOLAN UNGR 103G
Technical Services Pty Ltd (-/1/03)
A.C.N. 103 205 205 Borehole No. A9
BOREHOLE LOG Sheet2 of 2
Ciient:  G.G. Betros & Associates Pty Ltd Date: 20.7.04 JobNo: 21024.1/10474.3
Location: E550685750 N7755327
Project. Environmental & Acid Sulfate Investigation Surface RL: -2.00m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkad: AW
Drill Contractor  Uliman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
- £| & £< 5
E Sl 3 x g @ § & 2 § Dredge Site
£ wl 2 =3 <O o 5 ‘@
SR EIR IR g H 8 g
8 | |Slols|a 3 PHr pHrox S 3
GC| A W Loose Sandy Gravel, refer sheet 1, depth 3.10m 3
4.15 T
Hand Auger Refusal at 4.15m ‘
5 |
6
7
8 ,
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
A auger R rolier C casing U undisturbed sample & size D dry MPS maximum particle { -
W washbore B blank M mud in mm M moist tL !.iquid Limit S~
P percussion V V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Result corresponds to 3.2m depth in this borehole.

R rotary air flush

PP Pocket Penetrometer Value



ULLMAN & NOLAN

Technical Services Pty Ltd
A.C.N. 103 205 205

BOREHOLE LOG

UNGR 103G
(-11/03)

Borehole No. A10

Sheet1 of 1
Client.:  G.G. Betros & Associates Pty Ltd Date: 16.7.04  Job No: 21024.1/10474.3
Location: E550685893 N7755328
‘rroject: Enviro ntal & Acid Sulf stigati
) nme Acid Sulfate Investigation Surface R.L.. -2.00m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor  Ullman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
c 2= c )
S| @ €35 )
= [T < .
E é o 2 nel |e s Dredge Site
£ 2|8l 8] B |2%° [E] %
_..l m -t -
, & |z ls8iols| 3 3 PHE pHeo 2 3
GP| A Field ' W Soft Sandy Gravel; grey, fine to coarse grained, E
T eld t gravel is fine to medium grained, angular, E
zczrgem'n? a 490 65 shells, with siit (Colluvium/Marine) —3
-£9om Intervas MPS 10 LLNP P7510 3
0.40 ASS and =
CH > an 90 64 Gravelly Sandy Clay; grey, gravel is fine —
environment; . . : =
: grained, angular, sand is fine to coarse grained, 3
sampling at > =
0.5mintervald 86 6.5 shells (Marine) 3
) MPS5 LL55 P7560 e
87 65 E
L e
89 68 _E
9.1 64 ;
B 90 66 3
2 9.1 6.7 | -_:-
Hand Auger Refusal at 2.0m depth E
3 —=
4 E
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
{ juger R roller C casing U undisturbed sample & size D dry MPS maximum particle size
\.washbore B blank M mud in mm M moist LL Liquid Limit
P percussion V'V bit D disturbed sample W wet P75 % passing 75um sieve
"H hammer T TC bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Result corresponds to 3.2m depth in this borehole.

R rotary air flush

PP Pocket Penetrometer Value



ULLMAN & NOLAN

R rotary air flush

PP Pocket Penetrometer Value

UNGR 103G
Technical Services Pty Ltd (-11/03)
A.C.N. 103 205 205 Borehole No. A11
BOREHOLE LOG Sheet1 of 1
Client:  G.G. Betros & Associates Pty Ltd Date: 16.7.04  Job No: 21024.1/10474.3
Location: E550685994 N7755311 -
Proiect: . . s
ject: Environmental & Acid Sulfate Investigation SurfaceRL: -215m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor Uliman & Nolan Technical Services Drill Model Hand Auger Mounting  Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
— o . .
3 é . 2 92l | s Fill Site
= o | 2 2 o <h o 2 @
g |2 |2l8|38| % & H 3 g
8 | lSlo|l=s|a & [PPF pHeoq 2 3 _ .
= GP| A Field W Loose Sandy Gravel; grey, fine to coarse grained,
E 020 T screening at angular, sand is fine to coarse qramed, with silt,
= 0.25m intervals9.1 6.4 coral and shells (Colluvium/Marine)
= GC MPS 100 LLNP P75 10
= ASS and 89 63
E_ environmentsy ) Clayey Sandy Gravel; grey, fine to coarse
= sampling at grained, angular, sand is fine to coarse grained,
=— 0.70 0.5mintervald 9.2 6.6 coral and shells (Colluvium/Marine)
= \ MPS40 LL20 P7520 :
= Soft  § o
;_ ] 91 65
= MPS 20 LL45 P7530
§_ 89 65
= 89 66
= 87 67 3
E_ o 89 6.9 ;
E Borehole complete at 2.00m E
E— 3 —
= 4 3
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
A auger R roller C casing U undisturbed sample & size D dry MPS maximum particle si
. W washbore B blank M mud inmm M moist LL Liquid Limit
P percussion VV bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration
C core D diamond Test & Result




ULLMAN & NOLAN

®

UNGR 103G
Technical Services Pty Ltd - (-11/03)
A.C.N. 103 205 205 Borehole No. A12
BOREHOLE LOG Sheet1 of 1
Client: - G.G. Betros & Associates Pty Ltd Date: 19.7.04 Job'No: 21024.1/10474.3
[ ' Location: E550685589 N7755301
~.oject:  Environmental & Acid Sulfate Investigati
/ m cid Sulfate Investigation Surface R.L.: -2.50m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor Ullman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
c a2 c
1S £3 g
— ﬁ -
£ é ol I 2 2gg | s Dredge Site
£ al 21 8 =3 <ho |8 @
S 1l 2|218] 8] ¢ & H 3 5
[a] ¢ |[dlol sl a n PHr pHrof 2 o
SC| A Field w L.oose Clayey Gravelly Sand; grey, fine to coarse E
T screening at grained, gravel is fine grained, angular, shells _E_
i 9.2 64 (Marine) - -
0-25m intervas MPS5 LL35 P7525 E
ASSand | g5 5gq =
environment =
sampling at aj E
0.5mintervalg 9.1 6.1 E
0.80 —
Gravelly Clayey Sand; grey, fine to coarse '_:'
1 8.7 64 grained, gravel is fine grained, angular, shefls _3
(Marine) E
00 54 MPS5 LL45 P7535 _§
86 57 3
82 62 3
1.80 —
cl 86 6.1 5
2 ) ’ Soft Sandy Clay; grey, sand is fine to coarse -
grained, trace of fine grained gravel, angular, 3
87 65 shells (Marine) E
’ MPS5 LL45 P7560 —3
86 66 -3
2,70 | PDL §
87 66 5
2.80 88 67 z
3 CH ) ) Clay; with fine to coarse grained sand (Maring) —IJj
MPS2 LL60 P7580 3
87 65 _3
89 66 3
3.75 21 .68 E
Borehole complete at 3.75m g
4 : =
METHOD BIT SUPPORT SAMPLING MOISTURE ~ VISUAL DESCRIPTION
A-auger R roller C casing U undisturbed sample & size D dry MPS maximum particle size
{_ jwashbore B blank M mud inmm M moist LL Liquid Limit
" percussion V V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Result corresponds to 2.7m depth in this borehole.

R rotary air flush

PP Pocket Penetrometer Value




ULLMAN & NOLAN

Technical Services Pty Ltd
A.C.N. 103 205 205

UNGR 103G

(-/1/03)

Boreholé No. A13

R rotary air flush

PP Pocket Penetrometer Value

BOREHOLE LOG Sheet1 of 1
Client:  G.G. Betros & Associates Pty Ltd Date: 21.7.04  JobNo: 21024.1/104743 -
Location: E550685623 N7755291 \
Project: . Environm Aci estigati
! ental & Acid Sulfats Investigation Surface RL.: -2.60m Datum: AHD
Site: Shute Harbour Marina Supervisor VJ Chkd: - AW
Drill Contractor  Ulliman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
< = -
. dE 53 g
E é bl 2 pes |o 8 Dredge Site
£ al 21 8 =% <noo |8 G
& | 2 |9lsl38| % & He pHoo 2 g
a | lS|olsia & Prir pHeoy = 3
= SM} A . w Soft Silty Sand; pale grey, fine to coarse grained, =
E T Field with fine grained gravel, subrounded, shells =
= 0.20 screening at Mari 3
= : 88 65 (Marine) —
= sc 0.25m intervals MPS4 LL45 P7535 3
E ASS and 87 65 . _3
= environment Clayey Silty Sand; grey, fine to coarse 3
= 0.60 CH sampling at aj grained, shells (Marine) 3
= 0.5m interval 88 66 MPS4 LL50 P7545 _3
= 88 67 Sandy Silty Clay; grey, sand is fine to coarse 3
= ’ ‘ grained, shells (Marine) —3
= MPS 4 LL55 P7560 =
=— 1.10 =
= |88 65 _\ ' E
§ Silty Clay; grey, with fine to coarse grained E
= 89 66 sand, shells (Marine) =
= MPS4 LL60 P7580 —=
= 87 64 3
= 88 6. E
=, 8 63 _
E 86 66 i
= 85 6.3 3
= 2.60 PbL E
= 89 65 5
= ' Silty Clay; grey, trace of fine to coarse grained §
= 89 65 sand (Marine) . 3
g..._ 3 MPS1 LL60 P7590 —§
= 86 6.7 3
= 86 6.4 _3
=375 88 66 E
= Borehole complete at 3.75m 3
= 4 3
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
A auger R roller C casing U undisturbed sample & size D dry MPS maximum particle siz’\
W washbore B blank M mud in mm M moist LL Liquid Limit
P percussion V'V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Result

corresponds to 2.6m depth in this borehole.




ULLMAN & NOLAN

Technical Services Pty Ltd
A.C.N. 103 205 205

BOREHOLE LOG

UNGR 103G
(-/1/03)

Borehole No. A14

Sheet1 of 2
Client:  G.G. Betros & Associates Pty Ltd Date: 127.04 Job No: 21024.1/10474.3
; Location: ES50685781 N7755271
Project: Environmental & Acid Sulfate Investigation
) ¢ nvestigatio Surface RL: -270m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor  Ullman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
= = = 2
= £ 3 =% &
£ é ol 2 @98 2 s Dredge Site
s al| 2| 8 =% <O o |8 @
S | 2|28l 3| ¢ & H 8 5
a | |S]lolsla & PPE pHroy 2 3 :
SC| A . W Loose Clayey Sand; grey, fine to coarse grained E
T Field (Marine) 3
_ screeningat | o MPS2 LL20 P7525 2
0.25m intervads™ : =
ASS and 99 73 | : i
0.60 environment . =
cl sampling at ] E
0.5m intervald 9-3 » 6.6 Sandy Clay; grey, sand is fine to coarse 3
grained, trace of fine grained gravel, angular, 3
hells (Marine) E
9.4 S E
1 69 MPS 5 LL40 P7555 ——;
95 66 E
1.40 95 6.7 3
~ CH =
89 6.6 Clay; grey, with fine to coarse grained sand, ___:_i
trace of fine grained gravel, angular, shells =l
(Marine) 3
2 89 66 MPS5 LL65 P7575 _3
88 64 _3
250 |PDL 87 67 3
89 63 3
Clay; grey, trace of fine to coarse grained -3
sand, trace of fine grained gravel, angular, g
88 65 shells (Marine) 3
3 MPS5 LL70 P7590 —3
3.10 E
No further =
nvironmenta 5
amples §
3.50 [ ollected 87 64 =
856 63 -—E
4 86 61 E
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
\ " Auger ’ R roller C casing U undisturbed sample & size D dry MPS maximum particle size
“wv washbore B blank M mud in mm M moist - LL Liquid Limit
P percussion V V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Result corresponds to 2.5m depth in this borehole.

R rotary air flush

PP Pocket Penetrometer Value



ULLMAN & NOLAN

UNGR 103G
Technical Services Pty Ltd (-/1/03)
A.C.N. 103 205 205 Borehole No. A14
BOREHOLE LOG Sheet2 of 2
Client. G.G. Betros & Associates Pty Ltd Date: 20.7-6.8.0¢Job No:  21024.1/10474.3
Location: E550685781 N7755271
roject: Envir ntal & Acid Su igati "
Proj onmental & Acid Sulfate Investigation Suface RL: -270m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor  Ullman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
S|& £2 >

— (7 [ =4 .

E é |« 2 @ % 8 ® g Dredge Site

£ al 21 8 [ <ho |2 @

& | 2|2|l8l3|¢g & H s g

8 | |lS|lols!|d 3 PHr pHeoq 2 3 .
= SC| A No further w Loose Clay; refer sheet 1, 2.50m depth E
E 420 T ASS and ' _ E
= environmentd 87 57 Clayey Sand; grey, fine to coarse grained, —
_E_ samples Soft trace of fine to coarse grained gravel, 3
= collected subrounded to rounded (Residual?) =
=— 87 &7 MPS3 LL25 P7540 —3
= Rock; extremely weathered to =
= 480 87 6.1 Clayey Gravelly Sand; grey-purple, fine fo -
=~ " coarse grained, gravel is fine to coarse, angular 3
= Stiff (Residual) 3
= 87 6.1 . =
=— 5 ‘ MPS 3 LL25 P7540 —
=— 5.10 Vo B Rock; extremely weathered to 3
§ GP 87 6.4 etryH e:se Sandy Gravel; red-purple, fine to coarse §
é— ' ) 0 Han grained, angular, sand-is fine to coarse grained _E
= (Residuat) =
= 550 88 6.1 MPS 20 LLNP P7510 El
E Hand Auger Refusal at 5.50m 4
E— 6
=— 7
E |
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
A auger R roller C casing U undisturbed sample & size D dry MPS maximum particle s
W washbore B blank M mud inmm M moist LL Liquid Limit ~—
P percussion V V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
.C core D diamond Test & Result corresponds to 2.5m depth in this borehole.

R rotary air flush

PP Pocket Penetrometer Value



ULLMAN & NOLAN UNGR 103G

Technical Services Pty Ltd : (-11/03)
A.C.N. 103 205 205 Borehole No. A15
BOREHOLE LOG Sheet1 of 1
Client:  G.G. Betros & Associates Pty Ltd Date: 27.7.04  JobNo: - 21024.1/10474.3
Location: E550685820 N7755268
Project: Environmental & Acid Sulfate Investigati
) tigation Surface R.L.: -2.70m . Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chka: AW.
Drill Contractor Ullman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
5| & £ 3
= o3 o 0 c .
E g S|« 2 028 0 8 Dredge Site
£ a| 2| & =3 <ho |F @
g | 22|88 |2 & H s 5
o | £ |13|lcls| & » PAF pHrox S S
SP| A . w Loose §and; grey, fine to coarse grained, with fineto 5
T Field coarse grained gravel, angular, trace of silt, E
0.20 screening até‘ 87 65 shells (Marine) 3
SC 0.25m intervals Soft MPS20 LLNP P755 g
Clayey Sand; grey, fine to coase grained, trace S
ASS and , =
0.50 envir::ment 92 64 of fine to medium grained gravel, angular, -3
sampling at j ‘\ shells (Marine) . =
0.5m intervaly 88 6.2 MPS7 LL25 P7525 3
Clayey Sand; grey, fine to coarse grained, §
88 64 trace of fine to medium grained gravel, 3
1 angular, shells (Marine) —
MPS7 LL35 P7535 3
1.20 88 63 _;
Sandy Clay; grey, sand is fine to coarse E
ct - 89 63 grained, trace of fine to medium grained gravel, 3
- ' ’ angular, shells (Marine) —
| MPS7 LL45 P7555 3
89 64 3
2 88 64 =
88 64 j
2.30 Clay; grey, with fine to coarse grained sand, 3
trace of fine grained gravel, shells (Marine) E
250 |EDL CH 88 64 MPS4 LL55 P7570 —=
2.60 - 3
89 6.0 —\ _?
89 6.1 - . . E
3 Clay; grey, with fine to coarse grained sand —3
(Marine) =
91 62 MPS2 LL65 P7585 E
3.50 9.1 63 3
Borehole complete at 3.50m 3
4 =
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
(. auger R roller C casing U undisturbed sample & size D dry MPS maximum particle size
v/ washbore B blank M mud in mm M moist LL Liquid Limit
P percussion V'V bit : D disturbed sample W wet © . P75 % passing 75um sieve
H hammer TTC bit N Standard Penetration Note: Proposed dredge level (PDL) at -56.2m
C core D diamond Test & Result corresponds to 2.5m depth in this borehole.

R rotary air flush PP Pocket Penetrometer Value




ULLMAN & NOLAN

Technical Services Pty Ltd
A.C.N. 103 205 205

UNGR 103G
(-/1/03)

Borehole No. A16

BOREHOLE LOG Sheet1 of 1
Client: G.G. Betros & Associates Pty Ltd Date: 29.7.04 JobNo: 21024.1/10474.3
Location: E550685925 N7755251
Project: Environmental & Acid Sulfate Investigati
J estigation Surface R.L.: -265m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor  Uliman & Nolan Technical Services Drill Mode! Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION

= [TET] [~

E é I 2 9w ) g Dredge Site

£ al 2 2 (=3 <o 2 ‘B

& | 2|28l 31| ¢ £ H 3 N

a |l |Slc|l =13 a3 PHE pHrox 3 3
= SP| A Field w Loose Sand; grey, fine to coarse grained, trace of fine o
§ T screening at to medium grained gravel, trace of silt, shells §
=— 020 p.25mintervalbg g g4 (Marine) 5
= \ MPS 10 LLNP P755 3
= sc ASS and Soft E
= nvironmental 9.0 6.5 Clayey Sand; grey, fine to coarse grained, -3
§ Eampling at trace of fine to medium grained gravel, angular, 3
= 0.70 P.5mintervalst g g4 shells (Marine) =
= : ) ) _\_ MPS 10 LL25 P7520 -3
= 89 65 MPS 5 LL40 P7535 3
= 1.20 89 65 2
Syl Sandy Clay; grey, sand is fine to coarse —3
= Cl grained, trace of fine grained gravel, angular, =
= 88 63 shells (Marine) 7
= MPS 5 LL50 P7560 —
§__ 88 6.1 E
5 9 86 6.1 E
:..'.-: CH Clay; grey, with fine to coarse grained, trace of 3
§ fine to medium grained gravel, angular, shells g
= 86 6.1 (Marine) : —3
= MPS 10 LL60 P7580 =
= 280 |PoL |86 6.1 ’ ' E
_5- ' Clay; grey, trace of fine to coarse grained sand §
= (Marine) E
= 84 & MPS4 LL65 P7595 ==
= 3 84 63 ~3
= 84 62 3
= 87 63 5
=__ 3.75 84 61 3
E Borehole complete at 3.756m g :
= 4 =
METHOD BIT SUPPORT SAMPLING - MOISTURE VISUAL DESCRIPTION 2
A auger R rolter C casing U undisturbed sample & siz D dry MPS maximum particle siz¢—
W washbore B blank M mud inmm : : M moist LL Liquid Limit
P percussion V V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration ‘Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Resuit .

R rotary air flush

PP Pocket Penetrometer Value

corresponds to 2.55m depth in this borehole.



ULLMAN & NOLAN

UNGR 103G
Technical Services Pty Ltd (-/1/03)
A.C.N. 103 205 205 Borehole No. A17
BOREHOLE LOG Sheet1 of 1
Client:  G.G. Betros & Associates Pty Ltd Date: 16.7.04  JobNo: 21024.1/10474.3
. Location: E550686021 N7755270
rroject. Environmental id Sulfate Investigati .
d & Acid Su estigation Surface RL.: -2.65m Datum: = AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor Uliman & Noian Technical Services - Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
g & s 5
= o] o TR ] < .
E Slslze g 220 g g Dredge Site
= a e 2 2 < o 5 ‘@
) 2 lols| 3 g | E H S 5
ol lSlcls]a & PAF pHroy 2 3
SP| A Field w Loose Sand; grey, fine to coarse grained, with silt, E
T . trace of fine grained gravel, angular =
screening at (Colluvium/Marine) =
i 86 63 : —3
0.30 0-25m intervegs 'MPS20 LLNP P7510 E
CH Soft \ =
ASS and 91 65 =
environment Clay; grey, with fine to coarse grained sand, E
sampl_mg at 87 64 trace of medium to coarse grained gravel, =
0.5m intervalg 8. . angular, shells (Marine) R
MPS5 LL55 P7570 E
86 63 E
L S
88 66 E
88 62 3
- 91 68 3
2 9.0 6.8 "'E
2.10 | E
89 68 trace of fine grained sand, shells (Marine) ._f
' MPS4 LL65 P7585 3
88 66 3
255 |PDL —=
88 65 -3
3 87 65 3
88 66 -—:-E_
88 68 3
375 87 67 E
Boreﬁole complete at 3.75m g
4 e
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
Juger R roller C casing U undisturbed sample & size D dry MPS maximum particle size
“vv washbore B blank M mud inmm M moist LL Liquid Limit
P percussion V V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Proposed dredge level (PDL) at 52m
C core D diamond Test & Result

R rotary air flush

PP Pocket Penetrometer Value

corresponds to 2.55m depth in this borehole.




ULLMAN & NOLAN
Technical Services Pty Ltd

A.C.N. 103 205 205

UNGR 103G
(-/1/03)

Borehole No. ‘A18

BOREHOLE LOG Sheet1 of 1
Client:  G.G. Betros & Associates Pty Ltd Date: 29.7.04 JobNo: 21024.1/10474.3
Location: E550685611 N7755264
Project: Environmental & Acid Sulfate Investigati ‘
) stigation Surface R.L.:. -2.60m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor  Uliman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
c et 8
. B 53 g
o .

E é 2| = g @28 2 g Dredge Site

e 7] pe a <3 <N o “ @

& |4 |l2|8&8| 8| 2 £ H 3 g

a | |S]c]| S| & 3 PHr pHroq S 3
= SP| A Field w Loose Gravelly Sand; grey, fine to coarse grained, E
= . i ined, lar, 3
E_— 0.20 T gczrgen{n? atd 0o 6 ?t\;ia;?r: S fine to coarse grained, angular, shelis E
= eomintengsTe = . MPS20 LLNP P755 3
= sC Soft 3
= ::\?rs::'\eh t 86 59 Clayey Sand; grey, fine to coarse grained, _§
E__ 0.60 sampling at . trace of fine to medium grained gravel, angular, 3
= Ci 0.5m intervald 87 6.0 shells (Marine) 3
"=—‘—- ’ MPS 15 LL25 P7535 —F
E_‘__ 1 88 59 Sandy Clay; grey, sand is fine to coarse
= grained, trace of fine grained gravel, angular,
§ shells (Marine)
= 87 62 MPS5 LL45 P7560
-="= 84 65
= 1.50 =
5 CH Clay; grey, with fine to coarse grained, trace of ";_.
= 83 62 fine grained gravel, angular, shells (Marine) _3
= MPS4 LL55 P7580 =
E—— ) 86 6.1 ._f
=— 220 85 59 ==
=i 85 56 _3
= PDL . =
.. 2.60 Clay; grey, trace of fine to coarse grained sand 3
= (Marine) ' 3
= 85 56 MPS2 LL65 P7590 =
= 3 85 56 _=
E__ 85 56 —E
= 85 5.7 _3
E_ 375 85 67 E
E Borehole complete at 3.75m E
N . E
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
A auger R roller C casing U undisturbed sample & size D dry MPS maximum particle § -
W washbore B blank M mud in mm M moist LL Liquid Limit g
P percussion V V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Proposed dredge leve! (PDL) at -5.2m
C core D diamond Test & Result

R rotary air flush

PP Pocket Penetrometer Value

corresponds to 2.6m depth in this borehole.




ULLMAN & NOLAN

UNGR 103G
Technical Services Pty Ltd (-11/03)
A.C.N. 103 205 205 Borehole No. A19
BOREHOLE LOG Sheet1 of 1
Client:  G.G. Betros & Associates Pty Ltd Date: 16.7.04 JobNo: 21024.1/10474.3
Location: E550685718 N7755246 .
‘Froject: vi i igati
rroje Environmental & Acid Sulfate Investigation Surface RL: -2.70m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkad: AW
Drill Contractor Ullman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
= 2132 > 53 g .
3 Sleo| e £ QoL g £ Dredge Site
£ al 2| 8 =3 <o |F @
& | 2 |2|&|38]| ¢ & H 8 5
a le |8|lal=s1]4a & PAF pHeox = 3
sc ? Field ) w Loose Clayey Sand; grey, fine to coarse grained, E
screening at trace of medium to coarse grained gravel, 3
0.25m intervgs8.8 6.5 angular (Colluvium/Marine) e
MPS 20 LL20 P7530 =
0.50 ASSand  lgg 55 | | . _3
environment; . =
sampling at trace of fine grained gravel, angular =
0.5mintervaly 9.0 6.4 MPSS5 LL40 P7540 K
89 638 3
1 —3
87 6.3 3
1.50 85 64 §
( CH Very Soft Clay; grey, with fine to coarse grained sand, §
B ’ 84 69 trace of fine grained gravel, angular (Marine) E
MPS5 LL60 P7570 -
2 86 6.7 _;
84 68 3
950 |PDL 88 63 _3
86 64 __§
3 89 65 _Ti
9.0 66 __g
3.50 88 63 §
Borehole complete at 3.50m g
4 =
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
(.. auger R roller C casing U undisturbed sample & size D dry MPS maximum particle size
“~vv¢ washbore B blank M mud in mm M moist LL Liquid Limit
P percussion V V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Result

R rotary air flush

PP Pocket Penetrometer Value

corresponds to 2.5m depth in this borehole.




ULLMAN & NOLAN

Technical Services Pty Ltd
A.C.N. 103 205 205

UNGR 103G
(-/1/03)

Borehole No. A20

BOREHOLE LOG Sheet1 of 1
Client: G.G. Betros & Associates Pty Ltd Date: 29.7.04 JobNo: 21024.1/10474.3
Location: E550685883 N7755229
Project: Environmental & Acid S Investigati
) al & Acid Sulfate Investigation g, taco R 2.80m  Datum:  AHD

Site: Shute Harbour Marina Supervisor  CG Chkd: AW
Drili Contractor Uliman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm

- STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION

[ = c @

A £l 5 53 g

3 é = | = g 7 e 2 Dredge Site

£ al S| 8 s <3 o |2 %

& | 2|28 8] & £ H 3 g

a lel8|ocl=|a & PHe pHroy S 3
= SP| A Field w Loose Sand; grey, fine to coarse grained, with fine to 5
§ T screening at coarse grained gravel, angular, trace of silt, g
== 0.20 o 0.25mi inteerI 91 63 shells (Marine) _é
= MPS 20 LLNP P7510 =
= : Soft =
= AS§ and 90 63 Clayey Sand; grey, fine to coarse grained, -
= environmentg! . . =
= sampli trace of fine to medium grained gravel, angular,
E pling at shells (Marine) E
E— 0.5minterval§ 9.0 6.3 MPS 15 LL25 P7535 __;
E . 88 6.2 3
= 1.10 3
§ cl 89 6.1 Sandy Clay; grey, sand is fine to coarse E
. ’ ) grained, trace of fine grained gravel, angular, —3
= shells (Marine) : E
= 89 6. MPS 4 LL50 P7565 =
= 1.50 ; 0 i /
= Clay; grey, with fine to coarse grained sand, g
= 89 59 trace of fine grained gravel, angular, shells =
=— ' (marine) —3
= MPS5 LL55 P7580 =
E— 190 88 58 E
= 2 Clay; grey, trace of fine to coarse grained sand —5
= CH (Marine) : 3
= 88 59 MPS2 LL65 P7590 _3
= 240 | POL E
E_ 88 59 3
= 85 6.1 -3
= 3 8.6 6..2 _-:
= 86 6.3 =35
E_ 3.50 8464 3
E Borehole complete at 3.50m g
= 4 =
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DE_SCRIPTION ‘-
A auger R rolier C casing U undisturbed sample & size D dry MPS maximum particle six
W washbore B blank M mud inmm M moist LL Liquid Limit
P percussion V V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Proposed dredge |eVel(PDL) at-5.2m
C core D diamond Test & Result

R rotary air flush

PP Pocket Penetrometer Value

corresponds to 2.4m depth in this borehole.




ULLMAN & NOLAN

R rotary air flush

PP Pocket Penetrometer Value

UNGR 103G
Technical Services Pty Ltd (-/1/03)
A.C.N. 103 205 205 Borehole No. A21 '
BOREHOLE LOG Sheet1 of 1
Client:  G.G. Betros & Associates Pty Ltd Date: 21.7.04 JobNo: 21024.1/10474.3
(7 Location: E550685974 N7755215
Froject:  Environmental & Acid Sulfate Investigati
! t nvestigation Surface R.L.: -290m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor  Ullman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
s|a £4 oy
_— 7] o .
E 13|« g @ § g e 8 Dredge Site
£ al| 2 2 o <hH o> 3 K7}
Sl 2|28 38| ¢ g H 3 5
a |z ]S|lsc]21]a & PHF pHrox = 3]
M ? Field w Soft Silty Sand; grey, fine to coarse grained, shells =
0.20 screening at 40% (Marine) E
sc 0.25m interveys9.1 6.6 ‘\ MPS4 LL30 P7530 —
~ =
:r?v?r::rcr‘\ent 88 65 -5
sampling at Siity Clayey Sand; grey, fine to coarse E
0.5mintervald 88 6.7 grained, shells 25% (Marine) : 3
' - ) MPS4 LL40 P7545 —
87 6.6 §
’ —
1.20 87 66 =
i Silty Clay; grey, with fine to coarse grained E
87 66 sand, shells 15% (Marine) E
MPS 3, LL50 P7555 ""§
=" 88 66 3
2 86 6.7 —§
200 | | —t | v 0t | [TTTiorooooooemoemmooe E
83 64 dark grey,shelis 5% E
PDL CH : - .
2.30 MPS3 LL60 P7580 =
87 @ Silty Clay; dark grey (Marine) E
e 5 MPS1 LL70 P7590 .._E
3
85 6.5 E
3 82 65 _;
87 64 E
3.50 85 65 E
Borehole complete at 3.50m ;
4 =
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
/ /)uger R roller C casing U undisturbed sample & size D dry MPS maximum particle siz¢
“vv’ washbore B blank M mud inmm M moist LL Liquid Limit
P percussion VV bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Result

corresponds to 2.3m depth in this borehole.




ULLMAN & NOLAN

UNGR 103G
Technical Services Pty Ltd : (-/1/03)
A.C.N. 103 205 205 Borehole No. A22
BOREHOLE LOG Sheet1 of 1
Client  G.G. Betros & Associates Pty Ltd Date: 19.7.04 JobNo: 21024.1/10474.3
Location: E550686047 N7755206
Project: Environmental & Acid Sulfate Investigation Surface RL: -2.80m  Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor  Uliman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
_ S| & £2 5
E 81 2| « 2 @ 88 | o 8 Dredge Site
£ al 2 2 e oo |2 3
El2|2|&l 8|2 5 H 8 g
8 | e |S|c|l=s1a 3 PHr pHeox S 3
SPi A Field w Loose Sand; grey, fine to coarse grained, with SIl, E
0.10 sc| T screening at trace of fine grained gravel, angular, shells E
0.25mintervalsg.8 6.4 (Marine) -—'-E
Firm MPS5 LLNP P7510 E
ASS and - 3
environmental 92 64 Clayey Sand; greyfine to coarse grained 3
0.60 sampling at (Marine) E
CH 0.5mintervaly g8 65 \MPS 2 LL20 P7520 3
Soft '
87 64 Clay; grey, with fine to coarse grained sand
1 (Marine)
MPS2 LL65 P7570
87 6.2
9.0 64
87 60 _é
2 87 6.1 _E
85 6.2 E
240 [POL E
2.50 84 63 E
85 6.2 Clay; grey, trace of fine to coarse grained sand . §
{Marine) =
MPS2 LL65 P7590 E
85 6.2 ' 3
3 -
86 64 _5
3.50 83 6.0 3
Borehole complete at 3.50m _E
4 E
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
A auger R roller C casing U undisturbed sample & size D dry MPS maximum particlef\
W washbore B blank M mud inmm M moist LL Liquid Limit -
P percussion V V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Result ‘

R rotary air flush

PP Pocket Penetrometer Value

corresponds to 2.4m depth in this borehole.’




ULLMAN & NOLAN UNGR 103G

Technical Services Pty Ltd ' (-/1/03)
A.C.N. 103 205 205 Borehole No. A23
BOREHOLE LOG Sheet1 of 1
;/ ‘ant:  G.G. Betros & Associates Pty Ltd Date: 29.7.04 JobNo: 21024.1/10474.3
Location: E550685534 N7755224
ject: i & Acid S igati
Project: Environmental ulfate Investigation Surface RL: -2.00m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor Ullman & Nolan Technical Services Drill Model! Hand Auger Mounting = Boat _ Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
| 5| & ££ 5
b= Q 0 [ =4
E § 3 = 2 2EL g 2 Dredge Site
£ o | £ 2 s <h o 2 3
S |2 |glsl1 3] 5 & H 3 5
& | |8|lol=s]a & |PHF pHeoy 2 3 -
0.10 SP| A Field w Loose Gravelly Sand; grey, fine to coarse grained, =
sc| T screening at gravel is fine to coarse grained gravel, angular, 3
0.25mintervhi9. 1 5.9 with silt, shells (Marine) -
MPS20 LLNP P7510 E
ASS and Soft ) E
environmenth1 90 5.9 Clayey Saqd; grey, fine to coarse grained, with —
sampling at fine to medium grained gravel, angular, shells E
0.5mintervalsg.8 5.8 (Marine) E
MPS 15 LL20 P7525 —-_-:_'
0.90 §
1 Ci 85 58 Sandy Clay; grey, sand is fine to coarse _3
grained, trace of fine to medium grained gravel, g
angular (Marine) : . =
1.20 84 538 MPS7 LL40 P7555 -3
CH . E
85 659 Clay; grey, with fine to coarse grained sand, 3
trace of fine to medium grained gravel, angular, ~ 3
shells (marihe) : =
83 56 MPS7 LL55 P7575 3
2 83 55 =
83 57 _3
2.40 ;
84 57 . 3
Clay; grey, trace of fine to coarse grained sand =g
(Residual) 3
85 58 MPS2 LL65 P7595 __%
3 86 57 _ E
Hand Auger Refusal at 3.0m E
4 3
- THOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
\__Jauger R roller C casing U undisturbed sample & size D dry MPS maximum particle size
W washbore B blank M mud in mm M moist LL Liquid Limit
P percussion V'V bit D disturbed sample W wet P75 % passing 75um sieve
' H hammer T TC bit N Standard Penetration Note: Proposed dfedge level (PDL) at-5.2m
C core D diamond Test & Result Y

corresponds to 3.2m depth in this borehole.
R rotary air flush PP Pocket Penetrometer Value




ULLMAN & NOLAN

UNGR 103G
Technical Services Pty Ltd (-11/03)
A.C.N. 103 205 205 Borehole No. A24
BOREHOLE LOG Sheet1 of 1
Client.  G.G. Betros & Associates Pty Ltd Date: 30.7.04 Job No: 21024.1/104743 -
. Location: E550685662 N7755187 '
roject: vironmenta id S nvestigati
Project: Environmental & Acid Sulfate Investigation g\ 0o Ry :  272m  Datum:  AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor  Ullman & Nolan Technical Services Drill Model __Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
= = 23
- g @ €35 oy
£ 8131 ¢ 2 @ § é o % Dredge Site
£ 2 & | g =3 <ho |8 3
8 | o lo|8l 3|8 g H 3 g
a |l jSjol=| o & PHe pHrox 2 3
= SP| A L w Loose Gravelly Sand, grey, fine to coarse grained, S
= Field . . | =
= 0.20 T screening at gravel is fine to coarse grained, angular, with 3
E_:_" . . 85 56 silt, shells (Marine) _E
= se 0.25m intervats \ MPS 20 LLNP P7510 E
= ASS and Soft
= > an o 85 55 Clayey Sand; grey, fine to coarse grained, with
= . 0.60 e“""°!‘me" fine to medium grained gravel, angular, shells
= sampling at (Marine)
= c 0.5m intervalg 86 54 MPS 15 LL20 P7525
= 85 54 ,
= 1 Sandy Clay; grey, sand is fine to coarse
= grained, trace of fine to medium grained gravel,
=— 1.20 84 55 angular, shells (Marine)
= CH —\MPS 7 LL40 P7550
; 82 56
E Clay; grey, Mth fine to coarse grained sand, !x;‘ .
= 83 61 trace of fine to medium grained gravel, angular, __3
_E_ shells (Marine) E
= MPS7 LL60 P7575 3
= 83 6.2 =
= 2 =
§ Clay; grey, trace of fine to coarse grained sand ;:-_
= 85 57 (Marine) ' 3
= MPS2 LL70 P7595 =
= 248 [FOL 86 56 S
= 85 58 _g
E_ 3 84 57 =
= 83 57 _=
E_ 3.50 84 56 E
= Borehole complete at 3.50m 3
4 3
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
A auger R roller C casing U undisturbed sample & size D dry MPS maximum particte (
W washbore B blank M mud inmm M moist LL Liquid Limit e
P percussion V V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Result

R rotary air flush

PP Pocket Penetrometer Value

corresponds to 2.48m depth in this borehole.




ULLMAN & NOLAN

Technical Services Pty Ltd
A.C.N. 103 205 205

BOREHOLE LOG

UNGR 103G
(-/1/03)

Borehole No. A25

Sheet1 of 1
“ent:  G.G. Betros & Associates Pty Ltd Date: 4.8.04 Job No:  21024.1/10474.3
Location: E550685764 N7755173
Project: Environmental & Acid Sulfate Investigati
) _ stigation Surface R.L.: -2.86m Datum: AHD
Site: Shute Harbour Marina Supervisor  CG Chkd: AW
Drill Contractor ~ Ullman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
E S 3|« g nee e 2 Dredge Site
£ k] 2 2 [ <A o 2 3 i
el alel8l3] g & H s 5
& |28l =13 & PHr pHeoy S 3 .
SP{ A Field w Loose Gravelly Sand; grey, fine to coarse grained, 3
T screening at gravel is fine grained, angular, with siit, shells 3
0.20 0.25m intervdlss.8 5.8 (Marine) 3
SC MPS25 LLNP P7510 =
Soft =
ASS. and 86 58 Clayey Sand; grey, fine to coarse grained, =
environmentgl : —
sampli trace of fine to coarse grained gravel, angular, =
pling at - =
0.5mintervald 56 6.1 shelis (Marine) =
0.80 ) ' MPS 25 LL20 P7525 -3
) ! Sandy Clay; grey, sand is fine to coarse =
87 6.0 grained, trace of fine to medium grained gravel, =
1 angular, shells (Marine) =
MPS 10 LL40 P7555 3
1.20 87 6.0 —3
CH Clay; grey, with fine to coarse grained sand, 3
87 59 trace of fine to medium grained gravel, angular, I
' shells (Marine) —
MPS7 LL55 P7570 =
84 58 E
1.90 A E
85 567 » 3
2 Clay; grey, trace of fine to coarse grained sand -3
(Marine) » : =
84 58 MPS 4 LL70 P7590 _3
234 | POL E
85 5.9 3
84 6.0 _3
3 86 59 —3
86 6.0 3
3.50 - 86 6.1 3
Borehole complete at 3.50m §
4 3
{~ FTHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
< auger R rolier C casing U undisturbed sample & size D dry MPS maximum particle size
W washbore B blank M mud inmm M moist LL Liquid Limit
P percussion V'V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TF: bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Result

R rotary air flush

PP Pocket Penetrometer Value

corresponds to 2.34m depth in this borehole.




ULLMAN & NOLAN

UNGR 103G
Technical Services Pty Ltd (-/1/03)
A.C.N. 103 205 205 Borehole No. A26
BOREHOLE LOG Sheet1 of 1
Client:  G.G. Betros & Associates Pty Ltd Date: 3.8.04 JobNo:  21024.1/104743 ¢
Location: E550685808 N7755185 "
Project: Environmental & Aci igati
| 0 d Sulfate Investigation g t.ceRL: -280m  Datum:  AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor Ullman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
c = c £
2| ® 3 g :
= QO =4
£ i B 2 g8 |¢ g Dredge Site
£ al 2| 8 = <h o |8 ®
T EREIE IR g H 3 g
o | j3|lols | ® PPF pHeod = o -
= 0.20 SP| A Field w Loose Gravelly Sand; grey, fine to coarse grained, =
= ; T screening at gravel is fine to coarse grained, angular, with E
S sC 0.25m intervgl0.1 6.1 \ silt, shells (Marine) —3
= MPS 20 LLNP P7510 g
= ASS and 94 6.1 Soft Clayey Sand; grey, fine to coarse grained, 3
= 0.60 envxropmentz I ) trace of fine to-coarse grained gravel, angular, 2
= v sampling at shells (Marine) ' E
= Cl 0.5mintervals 87 5.8 —\ MPS20 LL20 P7525 _5
E Sandy Clay; grey, sand is fine to coarse
= 86 59 grained, trace of fine to medium grained gravel,
= 1 angular, shells (Marine)
= MPS7 LL40 P7555
= 1.20 86 56
= CH Clay; grey, with fine to coarse grained sand, _g
= 86 57 trace of fine to medium grained gravel, angular, 3.
= ' ) shells (Marine) -
= MPS7 LL55 P7575 i
= 85 58 3
—— 1.80 -
E 86 57 Clay; grey, trace of fine to coarse grained g
e 2 : ) sand, trace of fine to medium grained gravel, p——
= angular, shells (Marine) 3
= MPS2 LL65 P7590 3
= 86 59 —3
E_ 240 |PBL :
= 86 58 =
= 86 58 —é
E_ 3 84 59 5
= 3.25 85 58 .-=.
_E_ Hand Auger Refusal at 3.25m E
E :
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION {
A auger R roller C casing U undisturbed sample & size D dry MPS maximum particle siz¢
W washbore B blank M mud inmm M moist LL Liquid Limit
P percussion V'V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Proposed dredge level (PDL) at _52m
C core D diamond Test & Resuit

R rotary air flush

PP Pocket Penetrometer Value

corresponds to 2.4m depth in this borehole.




ULLMAN & NOLAN

Technical Services Pty Ltd
A.C.N. 103 205 205

UNGR 103G
(-/1/03)

Borehole No. A27

R rotary air flush

PP Pocket Penetrometer Value

BOREHOLE LOG Sheet1 of 1
~ent G.G. Betros & Associates Pty Ltd Date: 30.7.04 JobNo: 21024.1/10474.3
Location: E550685897 N7755144
Project. Environmental & Acid Sul igati
J ! fate Investigation g face RL: -2.80m Datum:  AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor Uliman & Nolan Technical Services Drili Model Hand Auger Mounting Boat ‘Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
g|a £5 5 |
—~ Q 0 c
E é i x 2 0oL 2 £ Dredge Site
= al 8 o = <O o 2 ‘@
S| 2|28l 3| 2 & H 3 5
8 |lz|S8|cl=1]4a & P pHeox 2 3
0.10 SP| A Field w Loose Gravelly Silty Sand; grey, fine to coarse 5
’ sc| T screening at grained, gravel is fine to coarse grained, §
0.25mintervasg.7 5.8 angular, shells (Marine) 3
MPS 25 LLNP P7515 3
ASS and 86 56 Soft Clayey Sand; grey, fine to coarse grained, with =
environmental ™ : fine.to coarse grained gravel, angular, shells ~ ~ =
: 0.60 sampling at (Marine) E
Cl 0.Smintervaly g6 5.7 _\ MPS 15 LL25 P7520 _%
Sandy Clay; grey, sand is fine to coarse §
87 58 grained, trace of fine to medium grained gravel, 3
1 angular, shells (Marine) 3
MPS7 LL45 P7550 5
1.20 86 58 =
CH Clay; grey, with fine to coarse grained sand, g
: 86 58 trace of medium grained gravel, angular, shells 3
[ ' ’ (Marine) _ -3
N MPS7 LL65 P7575 3
87 57 3
1.80 —
Clay; grey, trace of fine to coarse grained sand E
86 57 . =
2 (Marine) -
MPS2 LL75 P7595 3
86 56 3
240 |PDL E
85 56 ____E_
' 86 56 3
3 86 58 __E
86 56 3
3.50 85 57 3
Borehole complete at 3.50m E
E__4 E
'3 "\ETHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
.. auger R roller C casing U undisturbed sample & size D dry MPS maximum particle size
W washbore B blank M mud inmm M moist LL Liquid Limit
P percussion VV bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TF) bit N Standard Penetration Note: Proposed dredge leve! (PDL) at -5.2m
C core D diamond Test & Result

corresponds to 2.4m depth in this borehole.




ULLMAN & NOLAN

R rotary air flush

PP Pocket Penetrometer Value

UNGR 103G
Technical Services Pty Ltd (-11/03)
A.C.N. 103 205 205" Borehole No. A28
BOREHOLE LOG Sheet1 of 1 .
Clientt  G.G. Betros & Associates Pty Ltd Date: - 29.7.04 Job No: 21024.1/10474.3
Location: E550686997 N7755121
Project: Environmental & Acid Sulfate Investigation '
} gatio Surface RL.: -3.10m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor Uliman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
— o
£ g’ g © £ LEX g 2 Dredge Site.
£ 21 2| 8 s <bo |2 3
8 | 4|28l 3| g & H s 5
a |2 |8icl=|a & P pHrox S 3 :
= SP| A Field W Loose Gravelly Sand; grey, fine to coarse grained, E
= T screening at gravel is fine to coarse grained, angular, race 3
=— 020 0.25m intervals8.8 6.0 of silt, shells (Marine) —3
= \ MPS20 LLNP P755 =
= Soft ' E
= sC AS§ and ol 87 60 Clayey Sand; grey, fine to coarse grained, with _J
= 0.60 Ienvuro_n menta fine to medium grained gravel, angular, shells 3
= ol sampl.lng at (Marine) _ , =
E Sandy Clay; grey, sand is fine to coarse
— 82 55 grained, trace of fine grained gravel, angular,
= 1 shells (Marine)
= MPS5 LL45 P7560
= 1.20 83 57
::_' CH Clay; grey, with fine to coarse grained sand, g
= 84 57 trace of fine grained gravel, angular, shells
= (Marine) —
= MPS4 LL55 P7580 EN
= 1.70 84 57 =
§ Clay; grey, trace of fine to coarse grained sand 3
= (Marine) e
=, 84 585 MPS2 LL65 P7590 3
E_ 210 fPPL 3
= 83 56 -3
= 83 57 -3
= 82 54 _3
E- 3 81 53 E
= 82 55 3
= 3.50 82 56 E
= Borehole complete at 3.50m E
= 4 E
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION ‘\ :
A auger R roller C casing U undisturbed sample & size D dry MPS maximum particle size
W washbore B blank M mud inmm M moist LL Liquid Limit
P percussion V V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer TT? bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Resuit

corresponds to 2.1m depth in this borehole.



ULLMAN & NOLAN

R rotary air flush

PP Pocket Penetrometer Value

UNGR 103G
Technical Services Pty Ltd (-1/03)
A.C.N. 103 205 205 ‘|Borehole No. A29
BOREHOLE LOG Sheet1 of 1
+ ‘ent.  G.G. Betros & Associates Pty Ltd Date: 3.8.04 Job No:  21024.1/10474.3
Location: E550685566 N7755167
Project: Environmen cid Sulfa igati
oject tal & A telnvestigation g\ face RL: -260m Datum:  AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor Ullman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
£ é : © 2 0w e o o Dredge Site
£ ‘@ £ a s g ® o 2 :,ﬁ,
S |l 2]2l8l 3| ¢ & H 3 £
: 8 | |Slo|ls|3 & {PTF pHeoy 2 3 .
SP] A Field W Loose Gravelly Sand; grey, fine to coarse grained, E
0.20 T screening at gravel is fine to coarse grained, angular, wit 3
sC 0.25mintervdis0.3 6.2 silt, shells (Marine) ——
. MPS 20 LLNP P75 10 3
ASS and ] . g
environmental 92 6.1 Clayey Sand; grey, fine tc? coarse grained, —
' sampling at 1 trace of ﬂng to coarse grained gravel, angular, 3
0.5m intervaly 9.0 6.1 shells (Marine) 3
' MPS 20 LL20 P7525 —=
0.90 g
’ cl 90 6.1 Sandy Clay; grey, sand is fine to coarse _5
grained, trace of fine to-medium grained gravel, 3
angular, shells (Marine) 3
88 60 MPS7 LL45 P7555 =
- - 1.30 - =
’ =N cH 87 59 Clay; grey, with fine to coarse grained sand, E
[ trace of fine to medium grained gravel, angular, —3
N , shells (Marine) E
89 60 MPS7 LL55 P7570 .—g
1.90 ‘ 3
2 88 6.0 Clay; grey, trace of fine to coarse grained 3
sand, trace of fine grained gravel, angular, g
' shells (Marine) =
87 59 MPS4 LL60 P7590 -3
88 58 _3
2.60 PDL 3
87 59 3
' 3 86 6.0 3
87 6.1 —E
87 64 3
3.75 88 63 ';‘
Borehole complete at 3.75m =
L 4 =
; "THOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
“auger’ R rolier C casing U undisturbed sample & size D dry MPS maximum particle size
W washbore B blank M mud inmm M moist LL Liquid Limit
P percussion V V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T T.C bit N Standard Penetration Note: Proposed dredge leve! (PDL) at -5.2m
C core D diamond Test & Result

corresponds to 2.6m depth in this borehole.



ULLMAN & NOLAN

UNGR 103G
Technical Services Pty Ltd (-/1/03)
A.C.N. 103 205 205 Borehole No. A30
BOREHOLE LOG Sheet1 of 1
Client:  G.G. Betros & Associates Pty Ltd Date: 3.8.04  JobNo: 21024.1/10474.3
Location: E550685650 N7755160
ject: viron i igati
Project: Environmental & Acid Sulfate Investigation Suface RL: -270m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor Uliman & Nolan Technical Services Drill Model Hand Auger Mounting . Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
c = c &
£ 2| s £3 g
E 13|« g oL@ g L Dredge Site
£ 8|2 &8 & | 3% || %
. | ] e . o
8 |z lslol 2| a & PHF pHeod 2 3
= SP| A Field W|  Loose Gravelly Sand; grey, fine fo coarse grained, =
= 0.10 T screening at gravel is fine to coarse grained, angular, with 3
=— sc 0.25m intervgs8.9 6.0 silt, shells (Marine) 3
S MPS 25 LLNP P7510 =
= ASS and 88 60 Soft Clayey Sand; grey, fine to coarse grained,
= environmentg! ™ ) trace of fine to coarse grained gravel, angular,
g sampling at shells (Marine) :
= 070 0.5minterval$ 8.7 6.5 —\ MPS 20 LL20 P7525
E c Sandy Ciay; grey, sand is fine to coarse
= 88 64 grained, trace of fine to medium grained gravel,
= 1 angular, shells (Marine)
= MPS7 LL40 P7550
—— 1.20 87 64 -
= CH Clay; grey, with fine to coarse grained sand,
§ 87 62 trace of fine to medium grained gravel, angular, =8
=5 ’ ’ shells (Marine) S
= MPS7 LL60 P7575 EY
= 87 6.1 E
E__ 1.90 E
= 2 87 61 Clay; grey, trace of fine to coarse grained —3
= sand, trace of fine grained gravel, angular, 3
= shells (Marine) E
= 86 6.1 MPS 4 LL65 P7590 -3
E 250 | PoL 87 60 i
= ] 87 60 ——E
= 3 86 6.0 _g
= 86 59 —-§
= _ 3.50 86 59 3
:-f Borehole complete at 3.50m __§
= 4 =
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION /
A auger R roller C casing U undisturbed sample & size D dry MPS maximum particle sizc
W washbore B blank M mud in mm M moist LL Liquid Limit .
P percussion V V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Pi’Oposed dfedge level (PDL) at-5.2m
C core D diamond Test & Result

R rotary air flush

PP Pocket Penetrometer Value

corresponds to 2.5m depth in this borehole.




ULLMAN & NOLAN

Technical Services Pty Ltd
A.C.N. 103 205 205

UNGR 103G
(-/1/03)

Borehole No. A31

BOREHOLE LOG Sheet1 of 1
ent:  G.G. Betros & Associates Pty Ltd Date: 4.8.04 Job No:  21024.1/10474.3
Location: ES50685709 N7755145
Project: Environmental & Acid Sulfate Investigati
] Sulfate Investigation g face RL: -270m  Datum:  AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor  Ullman & Nolan Technical Services Drifl Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
c e c @
2| @ €5 )
b= Qo @ [ =4
£ i I 2 R ) 8 Dredge Site
=t k7] Q 8 a < a o 2 %;
3 - ol & % & £ H 18 2
8 |els|lols]a 3 PHE pHeox = 3
SP| A Field w Loose Gravelly Sand; grey, fine {o coarse grained, E
T screening at gravel is fine to coarse grained, angular, with 3
0.20 SC 0.25m intervals9.0 5.9 silt, shells (Marine) _§
MPS 20 LLNP P7510 3
ASS and 90 59 Soft Clayey Sand; grey, fine to coarse grained, 3
environmenta) ~’ ’ trace of fine to coarse grained gravel, angular, 3
sampling at shells (Marine) =
0.5mintervaly 85 6.2 MPS 25 LL20 P7525 _3
0.90 E
. 1 ci 86 6.1 Sandy Clay; grey, sand is fine to coarse _
grained, trace of fine to medium grained gravel, §
4 angular, shells (Marine) 3
120 86 59 —\ MPS 10 LL40 P7550 =
CH =
3
Y ' 87 59 3
N Clay; grey, with fine to coarse grained sand, N
trace of fine to medium grained gravel, angular, 3
88 59 shells (Marine) _5
MPS7 LL50 P7570 =
1.90 =
, ) 87 57 iE
Clay; grey, trace of fine to coarse grained §
sand, shells (Marine) 3
87 58 MPS5 LL75 P7595 —
250 | PDL 86 57 -—é
87 59 =
3 86 59 3
' 87 60 g
3.50 87 6.0 3
Borehole complete at 3.50m E
E__4 E
\ . ETHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
"A/-auger R roller C casing U undisturbed sample & size D dry MPS maximum particle size
W washbore B blank M mud inmm M moist LL Liquid Limit
P percussion VV bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T Tp bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Resuit

R rotary air flush

PP Pocket Penetrometer Value

corresponds to 2.5m depth in this borehole.




ULLMAN & NOLAN

Technical Services Pty Ltd

A.C.N. 103 205 205

UNGR 103G
(~/1/03)

Borehole No. A32

R rotary air flush

PP Pocket Penetrometer Value

BOREHOLE LOG Sheet1 of 1
Client  G.G. Betros & Associates Pty Ltd Date: 4.8.04 JobNo:  21024.1/104743
’ . Location: E550685809 N7755131
ject: ironmental i I igati
Project: Environmental & Acid Sulfate Investigation Suface RL: -2.80m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor Ullman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
= = c &
g| @ = oy
= [T o
£ ,5_3 g ] _E_’ PEex 2 2 Dredge Site
£ 2| 21 8 g <ho |§ ‘.7;
gl alg|l&8| 3|2 & H 3 N
& |l ]|]3|lc]|Sia & PHE pHrox = (3]
E 0.10 SP} A Field W Loose Gravelly Silty Sand; grey, fine to coarse
::_:_' : T screening at grained, grave! is fine to coarse grained, =
= sc 0.25m intenvdl8.9 5.9 angular, shells (marine) —3
= MPS25 LLNP P7515 =
= ASS and Soft Clayey Sand; grey, fine to coarse grained, 3
= - 9.0 538 =
S environmentg! trace of fine to coarse grained gravel, angular, "_E_
= sampling at shells (Marine) 3
= 0.5m intervalt 8.9 5.9 MPS 20 LL25 P7525 _3
E— 0.80 Cl Sandy Clay; grey, sand is fine to coarse 3
= 87 59 grained, trace of fine to medium grained gravel, 3
= 1 angular, shells (Marine) 3
= MPS 10 LL45 P7550 =
=— 1.20 89 567 =
E CH ‘ Clay; grey, with fine to coarse grained sand, E
= 89 58 trace of fine to medium grained gravel, angutar, 3.
= ) shells (Marine) -
= MPS7 LL60 P7675 “"9
E 88 6.1 E
E_ 1.90 E
= 87 63 . A E
= 2 Clay; grey, trace of fine to coarse grained -
= sand, shells (Marine) 3
= MPS4 LL75 P7590 3
= 87 6.1 _d
E 540 | PDL E
E- 87 6.1 3
= 88 6.0 E
=, 89 58 —
= 88 59 3
= 350 88 58 E
= Borehole complete at 3.50m E
4 E
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRI‘PTION{‘ ‘
A auger R roller C casing U undisturbed sample & size D dry MPS maximum particle size
W washbore B blank M mud inmm M moist LL Liquid Limit
P percussion V V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T T_C bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Result

corresponds to 2.4m depth in this borehole.



ULLMAN & NOLAN

R rotary air flush

PP Pocket Penetrometer Value

UNGR 103G
Technical Services Pty Ltd (-11/03)
A.C.N. 103 205 205 Borehole No. A33
BOREHOLE LOG Sheet1 of 1
ent:  G.G. Betros & Associates Pty Ltd Date: 30.7.04 JobNo: 21024.1/10474.3
Location: E550685958 N7755100
Project: Environmental & Acid Sulfate Investigati
roje ate Investigation g face RL: -3.40m  Datum:  AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor Ullman & Nolan Technical Services Drill Modet Hand Auger Mounting:  Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
o = . .
- gl £3 9
E g1 3| ¢ 2 a8 ¢ s Dredge Site
s a 2 o 3 <N o 5 ‘@
& | 22|83 5% g H g 5
3 |z |8lo|ls|a 3 PHF pHeox =2 S .
. 0.10 SP| A Field w Loose Gravelly Silty Sand; grey, fine to coarse =
scl T screening at Soft grained, gravel is fine to coarse grained, E
. 0.25m intervals8.6 6.0 angutar, shells (Colluvium/Marine) -
. MPS20 LLNP P7515 3
ASS and - . ’ .
0.50 environmenta) 87 60 Clayey Sand; grey, fine to coarse grained, with
Cl sampling at 31 fine to medium grained gravel, angular, shells =
0.5mintervaly 85 59 (Marine) 3
MPS 15 LL20 P7525 —
84 6.0 3
1 Sandy Clay; grey, sand is fine to coarse —=
grained, trace of fine to medium grained gravel, §
- 84 59 angular, shells (Marine) 3
MPS7 LL40 P7555 e
N 84 59 E
160 E
CH 82 56 Clay; grey, with fine to coarse grained sand, 3
1.80 ) ' trace of medium grained gravel, angular, shells —3
(Marine) 3
8.1 57 MPS7 LL65 P7570 3
2 [i—
2.10 | PDL ‘ : E
' Clay; grey, trace of fine to coarse grained sand J
82 56 (Marine) : —3
MPS 0.1 LL75 P7595 3
83 56 _§
84 56 __E
3 83 67 -5
3.25 82 57 E
Borehole complete at 3.25m g
E_4 3
f\\ 5 ,\ETHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
“A auger R roller C casing U undisturbed sample & size D dry MPS maximum particle size
W washbore B blank M mud inmm M moist LL Liquid Limit
P percussion V'V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TF‘, bit N Standard Penetration Note: Proposed dredge levet (PDL) at -5.2m
C core D diamond Test & Result

corresponds to 2.1m depth in this borehole.




ULLMAN & NOLAN

R rotary air flush

PP Pocket Penetrometer Vaiue

UNGR 103G
Technical Services Pty Ltd (-/1/03)
A.C.N. 103 205 205 Borehole No. A34
BOREHOLE LOG Sheet1 of 1
Client. G.G. Betros & Associates Pty Ltd Date: 2.8.04 Job No:  21024.1/10474.3 -
Location: E550685441 N7755131 .
roject: Environmental & Acid Sulfate Investigati
Pro] mental & Acid Sulfate Investigation g ta0e RL:  240m  Datum:  AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor  Uliman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
g8 &2 )
E é o € 2 @ § é 0 é Dredge Site
S a1 2 o Q. <O o o ‘@
& | 2|28l 8] & 5 H 3 g
8 le|[8l5]12]a & PRE pHeox S 3
= 0.20 SP| A Field w Loose Gravelly Sand; grey, fine to coarse grained, E
= T screening at gravel is fine to coarse grained, angular, with E
:: sC 0.25m intervarsg_g 6.2 clay, shells (Marine) _3
E MPS 25 LLNP P7510 g
= ASS and 80 62 Soft Clayey Sand; grey, fine to coarse grained, 3
= environmentaf ©- ‘ trace of fine to medium grained gravel, angular, ~ 5
= sampling at shells (Marine) 3
= 0.5mintervaly g8 59 MPS 156 LL25 P7530 _3
= 0.80 - =
= Ci Clay; grey, with fine to coarse grained sand, 3
=3 89 6.0 trace of fine to medium grained gravel, angular, 3
S shells (Marine) : =
= MPS 10 LL40 P7575 =
=— 1.20 89 59 _z
g CH ~ MPS7 LL55 P7580 :'=-
= 90 59 3
= 90 63 g
= 1.80 —
E 90 63 Clay; grey, trace of fine to coarse grained E
e 2 ’ ’ sand, trace of fine grained gravel, angular, —
= shells (Marine) 3
(= MPS4 LL65 P7590 =
= 90 59 —=
= 88 58 3
_=_: 280 |PDL 88 59 __E
E_ 3 88 58 -5
= 88 59 _3
= 88 58 3
= 88 58 5
4 87 58 Borehole complete at 4.00m E
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION o
A auger R roller C casing U undisturbed sample & size D dry MPS maximum particle ¢ ‘
W washbore B blank M mud inmm M moist LL Liquid Limit -
P percussion V V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Proposed dredge level (PDL) at-5.2m
C core D diamond Test & Result

corresponds to 2.8m depth in this borehole.




ULLMAN & NOLAN

R rotary air flush

PP Pocket Penetrometer Value

UNGR 103G
Technical Services Pty Ltd (-1/03)
A.C.N. 103 205 205 Borehole No. A35
BOREHOLE LOG Sheet1 of 1
/Client:  G.G. Betros & Associates Pty Ltd Date: 2.8.04 Job No:  21024.1/10474.3
Lo Location: E550685491 N7755137
Project: Environmental & Acid Sulfate Investigati ‘
d © stigation Surface R.L.: -2.50m Datum: AHD
Site: Shute Harbour.Marina Supervisor CG Chkd: AW
Drill Contractor Ullman & Nolan Technical Services Drilt Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
c = = 8
3 % 3 $% é Dredge Sit
o
£ £l g | % £ e [§| 3 recae ST
£ a £ Q 2 < o % [7]
gl 2|2ls| 3|58 & H 8 5
8 | |S|lols13 & |PHF pHeoy £ 3 .
sP| A Field w Loose Gravelly Sand; grey, fine to coarse grained, E
0.20 T screening at gravel is fine to coarse grained, angular, with =
' sC 0.25m intervafsg.o 5.9 silt, shells (Marine) —3
MPS20 LLNP P7510 E|
ASS and Soft Clayey Sand; grey, fine to coarse grained, E
; 88 6.0 =
envir opment ’ ’ trace of fine to medium grained gravel, angular, ™3
sampl'mg at shells (Marine) . 3
0.5mintervald 8.9 6.3 MPS 15 LL25 P7530 _3
0.90 . . i E
89 62 Clay; grey, with fine to coarse grained sand, E
1 Cl . . —
: trace of fine to medium grained gravel, angular, ~ 3
shells (Marine) =
88 6.2 MPS 10 LL40 P7570 _3
1.30 3
CH 88 6.2 E
MPS7 LL55 P7575 -
88 6.0 E
1.80 —
88 60 Clay; grey, trace of fine to coarse grained g
2 ’ . sand, trace of fine grained gravel, angular, —
shells (Marine) 3
MPS4 LL70 P7590. E
87 61 —
87 6.0 _._E
PDL E
2.70 86 6.1 -3
3 86 6.2 -
87 6.1 3
86 6.2 -3
3.75 87 60 3
Borehole complete at 3.75m g
A k=
. ""ETHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
........ Jauger R roller C casing U undisturbed sample & size D dry MPS maximum particle size
W washbore B blank M mud in mm M moist LL Liquid Limit
P percussion V V bit D disturbed sample W wet - P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m .
C core D diamond Test & Result corresponds to 2.7m depth in this borehole.




ULLMAN & NOLAN

UNGR 103G
Technical Services Pty Ltd (-/1/03)
A.C.N. 103 205 205 Borehole No. A36
BOREHOLE LOG Sheet1 of 1
Client: G.G. Betros & Associates Pty Ltd Date: 4.8.04 Job No:  21024.1/10474.3
Location: E550685587 N7755084
Project: Environmental & Acid Sulfate Investigati
) ta estigation  gufaceRL: -270m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor Ullman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA - DRILLING TESTING VISUAL SOIL DESCRIPTION
’ c 2= )
= 2|2 - 5
E 12| ¢ 2 088 |o 8 Dredge Site
< ‘@ 2 2 -E- 2 B o ‘% 2
[= % - [2)) © = (=% E-=3 c
8 |z]|8]|lcl=213 & |PHr pHroq S 3 .
= 0.10 SP| A Field w Loose Gravelly Sand; grey, fine to coarse grained, E
E— : T screening at gravel is fine to coarse grained, angular, with 3
§.... sc 0.25mintervalsg.1 6.0 siit, shells (Marine) _é
= MPS 25 LLNP P7510 3
= ASS_ and 91 60 Soft Clayey Sand; grey, fine to coarse grained, =
= environmenta - ) trace of fine to coarse grained gravel, angular, 2
= sampling at shells (Marine) =
= 0.5mintervald 9.0 6.0 MPS 25 LL25 P7520 E
—— 0.80 : —3
= Cl Sandy Clay; grey, sand is fine to coarse 3
= 89 60 grained, trace of fine to medium grained gravel, 3
= 1 angular, shells (Marine) e
= MPS 10 LL45 P7550 =
= 87 6.1 3
= 87 62 E
= 1.50 ' -
= CH Clay; grey, with fine to coarse grained sand, ‘
= 88 63 trace of fine to medium grained gravel, angular,
= 180 : ‘ shells (Marine)
= -\ MPS7 LL60 P7570
= ) 87 62 —
= Clay; grey, trace of fine to coarse grained E
= sand, shells (Marine) 3
= 85 64 MPS4 LL75 P7590 —3
E_ 250 |PDL 86 66 E
E 87 64 _3
E 4 85 62 -3
= 87 59 _=
E_ 350 86 60 , E
3 Borehole complete at 3.50m E
= 4 =
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION ,~
A auger R roller C casing U undisturbed sample & size D dry MPS maximum patticle §.. - .
W washbore B blank M mud inmm M moist LL Liguid Limit
P percussion V'V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer TTC bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Result

R rotary air flush

PP Pocket Penetrometer Value

corresponds to 2.5m depth in this borehole.




ULLMAN & NOLAN

R rotary air flush

PP Pocket Penetrometer Value

UNGR 103G
Technical Services Pty Ltd (-11/03)
A.C.N. 103 205 205 Borehole No. A37
BOREHOLE LOG Sheet1 of 1
Client:  G.G. Betros & Associates Pty Ltd Date: 5.8.04 Job No: - 21024.1/10474.3
L S Location: E550685754 N7755067
Project: Environmental & Acid Sulfate Investigati .
ject. estigation  gufaceRL: -280m Datum:  AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor Ullman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
_ S| & £4 >
E Sl 3| « 2 » § 8 2 ,§ Dredge Site
= al 21 8 =3 <noo | @
&l |98l 38| ¢ £ oH 3 5
o | |S|lo|ls!1 & % PPF pHeod 2 3 .
SP| A . w Loose Gravelly Sand; grey, fine to coarse grained, E
0.10 Field < . h =
T . gravel is fine to coarse grained, angular, with =
screening at Soft . . . =
sc 0.25m intervals86 6.0 silt, shells (Colluvium/Marine) —3
’ MPS 25 LLNP P7510 =
ASS and 86 . 59 Clayey Sand; grey, fine to coarse grained, =
environmental ) trace of fine to coarse grained gravel, angular, ~J
0.70 . X =
sampling at shells (Marine) 3
0.5mintervald 90 6.3 M\ MPS 25 LL20 P7530 E
Ci =
Sandy Clay; grey, sand is fine to coarse g
89 63 grained, with fine to medium grained gravel, 3
1 angular, shells (Marine) T3
MPS 10 LL40 P7550 =
1.20 90 64 =
CH Clay; grey, with fine to coarse grained sand, E
90 64 trace of fine to medium grained gravel, angular, 3
shells (Marine) ._f
_ MPS7 LL55 P7570 =
E 89 62 E
1.90 3
2 87 61 Clay; grey, trace of fine to coarse grained _3
sand, shells (Marine) E
MPS4 LL75 P7590 e
89 6.2 _._'_:
240 | PDL E
91 63 _3
89 62 _3
3 9.0 62 3
86 63 3
3.50 87 .62 é
Borehole complete at 3.50m E
4 =
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
auger R roller C casing U undisturbed sample & size D dry MPS maximum particle size
"W washbore B blank M mud in mm ) M moist LL Liquid Limit
P percussion V V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Result '

corresponds to 2.4m depth in this borehole.




ULLMAN & NOLAN

R rotary air flush

PP Pocket Penetrometer Value

UNGR 103G
Technical Services Pty Ltd (-1/03)
A.C.N. 103 205 205 Borehole No. A38
BOREHOLE LOG Sheet1 of 1
Client.  G.G. Betros & Associates Pty Ltd Date: 5.8.04 Job No:  21024.1/10474.3
Location: E550685800 N7755066 ‘
roject: Envir 1 & Acid igati
Proj onmental & Sulfate Investigation Surface RL: -2.80m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor  Ullman & Nolan Technical Services Drill Model Hand Auger Mounting Boat ‘Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
c = cl
— 2| o
E N R 2 288 |g g Dredge Site
Ft 7 o o =1 -
= £ Q <V o @ @
& |l 2|28 38| % & H g 5
6 |elS]lojs|a & P pHeoy 2 S
E 0.10 SP| A Field w Loose Gravelly Sand; grey, fine to coarse grained, E
= T screening at Soft gravel is fine to coarse grained, angular, with 3
=— sc 0.25m intervals9.2 6.2 silt, shells (Marine) =
= MPS 25 LLNP P7510 =
= ASS and 91 64 Clayey Sand; grey, fine to coarse grained,
= envnropment ’ : trace of fine to coarse grained gravel, angular,
= sampl.mg at shells (Marine)
=— 0.70 0.5mintervalg 8.8 6.3 M\ MPS20 LL25 P7530
= Cl
§ Sandy Clay; grey, sand is fine to coarse
= 87 64 grained, trace of fine to medium grained gravel,
= 1 angular, shells (Marine)
= MPS 10 LL 45 P7555
= 87 64
= 1.30 , ' -
= CH Clay; grey, with fine to coarse grained sand,
g 87 6.0 with fine to medium grained gravel, angular,
= shells (Marine) -
= MPS7 LL60 P7570 oy
= 87 6.0 3
= ) 87 6.0 E
E Clay; grey, trace of fine to coarse grained ;
= sand, shells (Marine) E
= 87 &1 MPS4 LL75 P7590 —
= 240 | PDL E
. §_ 8.7 6.1 —E
= 87 6.1 =
E— 3 86 62 =
= 87 6.1 5
E_ 3.50 187 60 3
= Borehole complete at 3.50m E
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
A auger R roller C casing U undisturbed sample & size D dry MPS maximum particle s.__
W washbore B blank M mud inmm M moist LL Liquid Limit
P percussion V'V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Result corresponds to 2.4m depth in this borehole.




ULLMAN & NOLAN

R rotary air flush

PP Pocket Penetrometer Value

UNGR 103G
Technical Services Pty Ltd (-/1/03)
A.C.N. 103 205 205 Borehole No. A39
BOREHOLE LOG _ Sheet1 of 1
Client:  G.G. Betros & Associates Pty Ltd Date: 5.8.04 Job No:  21024.1/10474.3
o Location: E550685884 N7755047
Project: Environmental & Acid Sulfate igati '
J Investigation g t2ce RL: -3.00m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor Uliman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
5| & ££ 5
= o] o [T ] c .
E g od o g % g & g % Dredge Site
£ al 2| & =3 <ho |F G
2 |2 |2|&8| 8| % g H 3 £
o (e lS|lols]|a & PHr pHeox 2 3 L
0.20 SP| A Field w Loose Gravelly Sand; grey, fine to coarse grained, =
2 T screening at gravel is fine to coarse grained, angular, with §
SC 0.25mintervalsg g 6.2 silt, shells (Marine) -3
MPS 25 LLNP P7510 S
AS§ and 91 63 Soft Clayey Sand; grey, fine to coarse grained,
envnrqnment . : trace of fine to coarse grained gravel, angular,
sampling at shells (Marine) o
0.70 0.5mintervaly g g 6.2 —\MPS25 LL25 P7530
ct Sandy Clay; grey, sand is fine to coarse =
8.7 6.1 grained, with fine to medium grained gravel, 3
1 angular, shells (Marine) 3
MPS7 LL45 P7550 3
1.95 86 6.1 3
CH Clay; grey, with fine to coarse grained sand, _:E:
87 61 trace of fine to medium grained gravel, angular, _E
. shells (Marine) 3
L MPS7 LLS5 P7575 =
87 64 Clay; grey, trace of fine to coarse grained g
. 2 ’ ’ sand, trace of fine grained gravel, angular, —
PDL shells (Marine) 3
2.20 MPS 5 LL75 P7590 =
86 6.2 —
: 86 62 3
86 59 3
3 86 58 3
3.25 85 57 E
Borehole complete at 3.25m E
L 4 E
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
7 ‘-)auger R roller C casing U undisturbed sample & size D dry MPS maximum particle siz¢
\.__./ washbore B biank M mud in mm M moist LL Liquid Limit
P percussion V'V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Result

corresponds to 2.2m depth in this borehole.




ULLMAN & NOLAN

Technical Services Pty Ltd
A.C.N. 103 205 205

BOREHOLE LOG

UNGR 103G
-(-/1/03)

[Borehole No. A40

R rotary air ﬂdsh

PP Pocket Penetrometer Value

Sheet1 of 1
Client:  G.G. Betros & Associates Pty Ltd Date: 22704 JobNo: 21024.11104743
Location: E550686101 N7755075 '
Project: Environmental & Acid Sulfate Investigati ‘
) ent Ifate Investigation Surface R.L.: -3.40m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor  Ullman & Nolan Technical Services Drill Model Hand Auger AMounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
g| & i % 3
o~ c N
£ é ol [ 2 o8 ® 8 Dredge Site
£ al 81 8 =% <ho |8 G
& |2 |2le81 38| ¢ & He S 5
d |z lSlols]|a & PHE pHrox 2 3 2
= SC| A Field w Soft Clayey Silty Sand; grey spotted white, fine o
= T screening at coarse grained, shells (Marine)
= 0.25m intervalsg 3 6.4 MPS2 LL35 P7535
E ASS and :
§—- environmenta) 86 6.5
= sampling at
= O0.5mintervaly g7 64
E 84 6.3
= 1
=— 1.10
_=___. CH 81 65 Silty Clay; grey, with fine to coarse grained
= sand, shells 10% (Marine)
= 87 64 MPS 25 LL60 P7575
= o
= 85 63 - 3
E— 150 PO iE
§__ 2 85 6.3 —'E
E 88 63 3
E— 230 =
= Silty Clay; grey, trace of fine to coarse grained
= 86 63 sand (Marine) -3
= MPS1 LL75 P7590 =
= 84 63 3
§_ 3 83 64 .'_I
= Borehole complete at 3.00m §
= 4 3
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION -
A auger R roller C casing U undisturbed sample & size D dry MPS maximum particle s‘\
W washbore B blank M mud inmm M moist LL Liquid Limit
P percussion V'V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Result

corresponds to 1.8m depth in this borehole.




ULLMAN & NOLAN

i

UNGCR 103G
Technical Services Pty Ltd ' (-/1/03)
A.C.N. 103 205 205 Borehole No. A41
BOREHOLE LOG Sheet1 of 1
- ent:  G.G. Betros & Associates Pty Ltd Date: 29.7.04 JobNo: 21024.1/10474.3
Location: E550685459 N7755090
Project: Environmental & Acid Sulfate Investigation
) cid estigaion  SurfaceRL: -260m Datum:  AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor  Ullman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
b}
_ §| & £4 5
— Q 0 =
g é % € £ e | 2 £ Dredge Site
= 21 £ o 3 <N o 9 ]
2l 22|83 ¢ £ H 3 5
o |l |S|al=]a 3 PHF pHrod 2 8
0.10 SP| A Field W Loose Gravelly Sand; grey, fine to coarse grained, E
. T screening at gravel is fine to coarse grained, angular, trace 3
0.25m intervals8.5 56 of silt, shells (Marine) ' _—
MPS20 LLNP P755 3
sC ASS and Soft ) 3
0.60 - tal 85 5.7 Clayey Sand; grey, fine to coarse grained, =
enwrolp mex: a trace of fine to medium grained gravel, angular, 3
ci 'ga? p_lntg a | |1 shells (Marine) 3
~mintervaly 84 57 MPS 15 LL25 P7535 _3
Sandy Clay; grey, sand is fine to coarse ;
1 85 58 grained, trace of fine grained gravel, angular, _E
140 shells (Marine) 3
. MPS5 LL45 P7565 3
CH 84 56 ‘\ =
Clay; grey, with fine to coarse grained sand, ;
83 56 shells (Marine) 3
) MPS7 LLS55 P7580 =
' 7 3
8.4 3
83 55 Clay; grey, trace of fine to coarse grained sand g
2 ’ ’ (Marine) —3
MPS 1 LL65 P7590 3
! E
2.60 |PDL % -3
|
82 55 3
84 58 E
3.75 85 59 ;
Borehole complete at 3.75m g
4 =
: ‘}THOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
e auger R roller C casing U undisturbed sample & size D dry MPS maximum particle size
W washbore B blank M mud inmm M moist LL Liquid Limit
P percussion V'V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Result

R rotary air flush

PP Pocket Penetrometer Value

corresponds to 2.6m depth in this borehole.




ULLMAN & NOLAN

UNGR 103G
Technical Services Pty Ltd (-/1/03)
A.C.N. 103 205 205 Borehole No. A42
BOREHOLE LOG Sheet1 of 1
Client: G.G. Betros & Associates Pty Ltd Date: 5.8.04 JobNo:  21024.1/104743 [
Location: E550685559 N7755075 ’
Project: Environmental & Aci vestigatio
) tal & Acid Sulfate Investigation Surface RL: -260m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chka: AW
Drill Contractor  Uliman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
c = 2 )
A 2|3 &3 g
£ S 3|« g nee o 2 Dredge Site
§ 2l 2| g B 285 |2 °
Sl alo|l&| 8|5 £ H 3 g
8 | |Slo]|l=]a & |PriF pHeox 2 3 _
= 0.20 SP| A Field w Loose Gravelly Sand; grey, fine to coarse grained, E
= T screening at gravel is fine to coarse grained, angular, with 3
= SC 0.25minterval® 0 6.1 silt, shells (Colluvium/Marine) _
= \ MPS25 LLNP P7510 3
= ASS and Soft Clayey Sand; grey, fine to coarse grained, E
= : $H90 62 : =
= envuropmentc | trace of fine to coarse grained gravel, angular, ~3
= samp!:ng at shells (Marine) , =
= 0.5mintervals 90 6.0 MPS20 LL20 P7525 _3
= 0.90 : E
= ci 89 6.1 Sandy Clay; grey, sand is fine to coarse =
= grained, trace of fine to medium grained gravel, 3
= angular, shells (Marine) 3
= 87 6.0 MPS 10 LL45 P7560 _S
= 1.30 E
= CH 8.0 6.0 Clay; grey, with fine to coarse grained sand, =
§—- . trace of fine to medium grained gravel, angular, —‘f-.,\
= shells (Marine) g
= 89 6.1 MPS7 LL60 P7570 3
= 7 6. 3
= 2 8 6.3 -3
=— 2.10 . =
§__ 88 6.0 Clay; grey, trace of fine to coarse grained _'_:'_
§ sand, trace of fine grained gravel, angular, E
= shells. (Marine) 3
= PDL 87 59 MPS4 LL75 P7590 —S
= 2.60 3
§_ 87 6.0 -——_E_
= 3 86 59 -5
= 85 6.0 _3
= |85 60 3
= 375 86 _ 6.0 E
E Borehole complete at 3.75m E
= 4 =
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
A auger R roller C casing U undisturbed sample & size D dry MPS maximum particle siz¢
W washbore B blank M mud in mm M moist LL Liquid Limit
P percussion V V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Result

R rotary air flush

PP Pocket Penetrometer Value

corresponds to 2.6m depth in this borehole.




ULLMAN & NOLAN

Technical Services Pty Ltd
A.C.N. 103 205 205

BOREHOLE LOG

UNGR 103G
(-/1/03)

Borehole No. A43

R rotary air flush

PP Pocket Penetrometer Value

Sheet1 of 1
ent:  G.G. Betros & Associates Pty Ltd Date: 28.7.04 JobNo: 21024.1/10474.3
Location: E550685656 N7755059
Project: Environmental & Acid Sulfate Investigati
) gation  gufaceRL: -2.80m Datum:  AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drili Contractor  Uliman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
g & £ 5
— [T 5 | =4
3 :§ g - g 0w g k] Dredge Site
r @ o 5] 3 0 o 3 k7]
B2 | 4 lol8] S| 8 £ Lo |3 2
8 |z |3|5| 213 §  |PHe pHeoq £ 8
SP| A Field W Loose Gravelly Sand; grey, fine to coarse grained, =
T screening at gravel is fine to medium grained, angular, trace §
0.20 0.25mintervdlsg g 6.1 of silt, shells (Marine) =
\ MPS 15 LLNP P755 3
sc ASS and Soft -
environmentd 88 6.1 Clayey Sand; grey, fine to coarse grained, _f
sampling at trace of fine to medium grained gravel, angular, 3
O.5mintervaly g3 g1 shells (Marine) : 3
' MPS 15 LL25 P7535 -
0.90 . : 3
ol 93 6.2 : =
1 Sandy Clay; grey, sand is fine to coarse -
1.20 grained, trace of fine to medium grained gravel, 3
9.2 6.2 angular, shelis (Marine) =
_\ MPS 10 LL45 P7560 3
. 92 63 =
: —
E Clay; grey, with fine to coarse grained sand, g
= 88 64 trace of fine grained gravel, angular, shells _3
= (Marine) E
= MPS L 0 3
= 87 60 5 LL45 P758 E
— 2 —3
=— 2.10 on =
= 88 6.0 _3
E 040 |PDL Clay; grey, trace of fine to coarse grained sand 5
= : 90 58 (Marine) E
= ’ ) MPS2 LL65 P7590 —
= 87 6.1 _Z
E_ 3 87 6.1 3
= 85 6.1 _3
E 150 86 6.1 3
E Borehole complete at 3.76m ;
= =
'\ '/_ETHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
“A auger R roller C casing U undisturbed sample & size D dry MPS maximum particle size
W washbore B blank M mud in mm M moist LL Liquid Limit
P percussion V'V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Result

corresponds to 2.4m depth in this borehole.




ULLMAN & NOLAN

UNGR 103G
Technical Services Pty Ltd : (-/1/03)
A.C.N. 103 205 205 Borehole No. A44
BOREHOLE LOG Sheet1 of 1
Client:  G.G. Betros & Associates Pty Ltd Date: 26.7.04 JobNo: 21024.1/10474.3
Location: E550685721 N7755038 {
Project: Environmental i igati '
j tal & Acid Sulfate Investigation Suface RL: -2.70m Datum:  AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor Ullman & Nolan Technical Services Driill Mode! Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
= = ) - & .
S| @ T35 )
- Q 0 =
3 Sl 2l 2 oL |0 g Dredge Site
£ ‘@ 2 2 a < C(/)) o 2 %
& |2 |2l8|l 38| % & H 5 g
[a} £ |Sjlol sl & 0 Prir pHeoy 2 (&)
= SP}| A Field W Loose Sand,; grey, fine to coarse grained, trace offine 3
E— 0.10 T screening at to medium grained gravel, angular, trace of silt, §
= 0.25m intervalsg 0 6.4 shells (Marine) —3
= MPS 10 LLNP P755 =
= sC ASS and Soft : E
= environmenta) 89 6.5 Clayey Sand; grey, fine to coarse grained, —=
= sampling at j trace of fine to medium grained gravel, angular, 3
= 0.5mintervaly gg g5 shelis (Marine) _ 3
S MPS 10 LL20 P7525 -3
= 89 65 3
=— 1 3
=— 1.10 ; . =
S 86 63 Sandy Clay; grey, sand is fine to coarse =
— ’ ) grained, trace of fine to medium grained gravel, —
= cl angular, shells (Marine) E
= 87 6.2 MPS 10 LL40 P7560 =
= 1.60 v [
= CH 89 65 Clay; grey, with fine to coarse grained sand, 4
;—-— ) ’ trace of fine grained gravel, angular, shells -—g
= (Marine) 3
= ) 87 68 MPS5 LL60 P7575 =
= 85 65 3
E 250 |PDL 85 64 3
= 260 E
§_ 85 66 Clay; grey, trace of fine to coarse grained sand __'_.:I
= (Marine) S
= MPS2 LL65 P7595 E
E_ 3 85 6.4 —3
= 87 64 —-=_:
-f—-— 3.50 84 6.7 E
E Borehole complete at 3.60m E
= 3
METHOD BIT SUPPORT SAMPLING MOISTURE " VISUAL DESCRIPTION
A auger R roller C casing U undisturbed sample & size D dry MPS maximum particle s,
W washbore B blank M mud inmm M moist LL Liquid Limit ’
P percussion VV bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T Tp bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Resuit

R rotary air flush

PP Pocket Penetrometer Value

corresponds to 2.5m depth in this borehole.




ULLMAN & NOLAN

UNGR 103G
Technical Services Pty Ltd (-11/03)
A.C.N. 103 205 205 Borehole No. A45
BOREHOLE LOG Sheet1 of 1
Client:  G.G. Betros & Associates Pty Lid Date: 26.7.04 JobNo: 21024.1/10474.3
- Location: E550685844 N7755029
\ roject: vironmental & Aci ifate Investigati
roject:  Environmental & Acid Sulfate Investigation g 0o R |- 205m  Datum:  AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor Uliman & Nolan Technical Services Drill Model Hand Auger Mounting - Boat Diameter 50mm
STRATA DRILLING TESTING _ VISUAL SOIL DESCRIPTION
c = c 8
2| @ €35 oy
b4 O v =
E L [ g nog g £ Dredge Site
£ 91218 s | 2385 |3| 2
S | 2|28 8| 2 £ H 8 5
) a e |S]o|lsl| a3 & PRr pHeox &)
SPI A Field w Loose Silty Sand; grey, fine to coarse grained, trace ;
T screening at of fine grained gravel, angularshells (Marine) E
0.25mintervalsg 4 6.2 MPS5 LLNP P7515 —
' ASS and ;
environmenta) 8.8 6.3 —3
sampling at 3
0.70 O0.5mintervaly g9 g4 =
SC Soft Clayey Sand; grey, fine to coarse grained, 3
trace of fine grained gravel, angular, shells =
; 89 63 (Marine) _=
MPS3 LL30 P7540 =
1.20 88 6.1 ‘ =
CH Clay; grey, with fine to coarse grained sand, §
trace of fine to medium grained gravel, angular, I
86 59 =
1.50 shells (Marine) -3
o MPS7 LL55 P7570 =
86 6.3 iE
) 88 6.7 =
2.25 PDL 8.7 68 . .._g
Clay; grey, with fine to coarse grained sand §
(Marine) 3
86 63 MPS2 LL65 P7580 —=
' 87 63 =
3 88 6.2 ___i-__:-
3.95 89 6.1 E
Borehole complete at 3.25m §
E_4 E
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
auger R roller C casing U undisturbed sample & size D dry MPS maximum particle size
~« washbore B blank M mud inmm M moist LL Liquid Limit
P percussion V'V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T Tp bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Result

R rotary air flush

PP Pocket Penetrometer Value

corresponds to 2.25m depth in this borehole.




ULLMAN & NOLAN

UNGR 103G
Technical Services Pty Ltd (-/1/03)
A.C.N. 103 205 205 Borehole No. A46
BOREHOLE LOG Sheet1 of 1
Client:  G.G. Betros & Associates Pty Ltd Date: 27.7.04 JobNo: 21024.1/10474.3
Location: E550685381 N7755036
Project: Environmental & Acid Sulfate Investigati
J d e Investigation Surface R.L.: -2.30m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor Uliman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
c = c £
- gl e £3 g
3 &g : t 2 28 g 8 Dredge Site
ES ‘? 2 2 s < 3 o 2 %
& | =2|2l8| 3| % & H S g
6 |2 [8]lcl=]|a 3 PHr pHrox 2 3
= SP| A Field w Loose Gravelly Sand; grey, fine to coarse grained, E
= 0.20 T screening at gravel is fine to medium grained, angular, trace 3
S 0.25mintervalsg 0 6.9 of silt, shells (Marine) 3
= \ MPS 20 LLNP P755 3
= scC ASS and Soft =
= environmenta) 92 6.2 Clayey Sand; grey, fine to coarse grained, with 3
= sampling at fine to medium grained gravel, angular, shells =
= 0.5mintervald g1 g4 (Marine) B E
;—— 1 ) MPS 10 LL25 P752 e
= 89 63 E
= 1 3
E 120 3
—— 9.0 63 =
= Cl ~ Clay; grey, with fine to coarse grained sand, 3
S with fine to medium grained gravel, angular, =
= 87 64 ; S
= shells (Marine) -3
= 1.60 - MPS 10 _LL45 P7560
= H -
= 87 63 Clay; grey, with fine to coarse grained sand,
= shells (Marine)
= P L P7
= 89 63 MPS2 LL60 580
e 2 :
= 220
= 89 62
= Clay; grey, trace of fine to coarse grained
= sand, shells (Marine '
é—' 88 64 MPS2 LL65 P7590
= 88 64
_§__ 290 | PDL
E_ 89 6.2
= 89 63
= 85 64
= 83 62
; Borehole complete at 4.00m
E 82 6.1
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
A auger R roller C casing U undisturbed sample & size D dry MPS maximum particle si,
W washbore B blank M mud inmm M moist LL Liquid Limit
P percussion V V bit D disturbed sample W wet . P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration )
Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Result - ote: Proposed dredge level (PDL)

R rotary air flush

PP Pocket Penetrometer Value

corresponds to 2.9m depth in this borehole.



N
N

ULLMAN & NOLAN

Technical Services Pty Ltd
A.C.N. 103 205 205

UNGR 103G
(-/1/03)

Borehole No. A47

R rotary air flush

PP Pocket Penetrometer Value

BOREHOLE LOG Sheet1 of 1
Client: G.G. Betros & Associates Pty Ltd Date: 27.7.04 JobNo: 21024.1/10474.3
. Location: E550685477 N7755033
oiect: vi . L
Project: Environmental & Acid Sulfate Investigation Surface RL: -2.60m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor Uliman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
b= = ' c @ "
L)@ €35 oy
= Q 0 f =4
£ ,g 2 = 2 weg o 2 Dredge Site
E= ‘@ e a = < S o = g
8 lalo|8| 8] % 5 H 3 5
8 |« |S]lol=s!|a 3 PAr pHrox = 8
SP| A Field W Loose Gravelly Sand; grey, fine to coarse grained, =
0.20 T screening at gravel is fine to coarse grained, angular, trace §
0.25mintervalsgg 6.3 of silt, shells (Marine) _—
\ MPS20 LLNP P755 =
sC ASS and Soft - =
environmenta} 9.1 6.5 Clayey Sand; grey, fine to coarse grained, _._'::
sampling at trace of fine to medium grained gravel, angular, 3
0.5minterval§ g1 65 shelis (Marine) 3
MPS 10 LL20 P7520 —
90 63 E
1 —3
1.10 89 62 ) Sandy Clay; grey, sand is fine to coarse E
' grained, trace of fine to medium grained gravel, —3
ci angular, shells (Marine) 3
87 6.2 MPS 15 LL45 P7555 E
1.65 3
CH 88 64 Clay; grey, with fine to coarse grained sand, _g
trace of fine to medium grained gravel, angular, 3
89 64 shells (Marine) =
2 MPS7 LL55 P7570 —3
220 88 65 S
Clay; grey, trace of fine to coarse grained E
88 65 sand; trace of fine grained gravel (Marine) g
PDL ’ ) MPS3 LL65 P7590 -3
2.60 3
89 66 _35
3 87 6.3 =
88 6.1 _3
86 62 3
3.75 83 62 _E_
Borehole complete at 3.75m 3
4 : =
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
{ auger R roller C casing U undisturbed sample & size D dry MPS maximum patticle size
W washbore B blank M mud in mm M moist LL Liquid Limit
P percussion V V bit D disturbed sample W wet - P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration
Note: Proposed dredge leve! (PDL) at -6.2m
C core D diamond Test & Result ° po ge level (PDL)

corresponds to 2.6m depth in this borehole.




ULLMAN & NOLAN
Technical Services Pty Ltd

A.C.N. 103 205 205

UNGR 103G

(-/1/03)

Borehole No. A48

R rotary air flush

PP Pocket Penetrometer Value

BOREHOLE LOG Sheet1 of 1
Clientt  G.G. Betros & Associates Pty Ltd Date: 10.8.04 Job No: 21024.1/10474.3 e
Location: E551686151 N7755040 C
Project: vironm id Sulfate igati o
j Environmental & Acid Investigation Suface RL: -2.94m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor Uliman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
g8 £2 5
E -l o 8 S Access Channel
: Slels| & |g88 |g] 2
£ wl 2 2 o <0 o |F ‘D
& -4 13 8| B 3 5 He pH 3 s
8 | |3locl=s]a & PHr pHro = o -
= SP} A Field w Loose Gravelly Sand; grey, fine to coarse grained, E
= T screening at gravel is fine to coarse grained, angular, with 3
= __ 0.20 g N . =
= SC 0.25m intervals9.0 6.2 silt, shells (Marine) —3
— MPS 25 LLNP P7510 =
= ASS and 00 64 Soft Clayey Sand; grey, fine to coarse grained, 3
= enwropment ' ) trace of fine to medium grained gravel, angular, ==
= 0.70 sampi.mg at shelis (Marine) ' =
=— 5 0.5mintervaly 83 6.0 —\ MPS 10 LL25 P7525 _3
E Sandy Clay; grey, sand is fine to coarse
= 85 59 grained, trace of fine grained gravel, angular,
=— 1 shells (Marine)
= MPS5 LL45 P7560
= 120 86 6.0 .
= CH Clay; grey, with fine to coarse grained sand,
= 87 6.0 trace of fine grained gravel, angular, shells
= ) ) (Marine) i
= MPS3 LL55 P7570 \
E 85 58 _3
= 1.90 3
E_, 86 &7 Clay; grey, trace of fine to coarse grained sand __3
§ (Marine) §
= MPS2 LL65 P7590 3
= 85 58 —
= 85 58 -5
= 275 |PDL 86 58 _Z
_E.:_ 3 85 57 _-:
= 85 58 -3
= 83 59 =3
E_ 375 82 59 3
.E. Borehole complete at 3.76m -:E:
= 4 =
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
A auger R roller C casing U undisturbed sample & size D dry MPS maximum particle s. .
W washbore B blank M mud in mm M moist LL Liquid Limit
P percussion VV bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Proposed dredge leve! (PDL) at -5.2m
C core D diamond Test & Resuit corresponds to 2.75m depth in this borehole.



ULLMAN & NOLAN

R rotary air flush

PP Pocket Penetrometer Value

UNGR 103G
Technical Services Pty Ltd (-11/03)
A.C.N. 103 205 205 Borehole No. A49
BOREHOLE LOG Sheet1 of 1
rtient:  G.G. Betros & Associates Pty Ltd Date: 10.8.04  Job No: . 21024.1/10474.3
s : Location: E550686248 N7755011
Project: Environmental & Acid Sulfate Investigation
! t gat Surface RL.: -3.04m Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor  Uliman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
e = =8
- | B £% 5
E é ol 2 @88 2 s Access Channel
= al 2| & s <ho |G ‘?
& |2 |ol8| 3] 8 5 H 3 £
A | |Slcls]|a & Pre pHeod 2 3 S
SP{ A Field w Loose Gravelly Silty Sand; grey, fine to coarse =
T screening at grained, gravel is fine to coarse grained, §
0.20 sc 0.25mintervalsg o 6.5 angular, shells (Marine) —3
MPS20 LLNP P7515 3
ASS and Soft - - =
X Clayey Sand; grey, fine to coarse grained, 3
environment %0 64 trace of fine to medium grained gravel, anguiar, =
0.70 sampling at shells (Marine) E
‘ O.5mintervaly g9 6.3 —|MPS 10 LL20 P7525 _3
ci . g
Sandy Clay; grey, sand is fine to coarse =
87 62 grained, trace of fine to medium grained gravel, 3
1 angular, shells (Marine) 3
MPS5 LL40 P7565 3
86. 6.1 3
1.40 86 6.0 - - E
. CH ) ) Clay; grey, with fine to coarse grained sand, _=
' with fine grained gravel, angular, shells 3
(Marine) 3
87 59 MPS3 LL55 P7575 3
1.80 . =
88 59 Clay; grey, trace of fine to coarse grained E
2 ’ ’ sand, shells (Marine) —3
MPS2 LL70 P7590 3
86 5.9 _3
87 6.1 =
265 | PDL 3
86 59 _Z
3 85 58 3
85 59 _3
85 57 _3
3.75 84 57 E
Borehole complete at 3.756m §
4 =
. “METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
\\;_W__,,,"auger R roller C casing U undisturbed sample & size D dry MPS maximum particle size
W washbore B blank M mud in mm M moist LL Liquid Limit
P percussion V V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Proposed dredge level (PDL) at -56.2m
C core D diamond Test & Result '

corresponds to 2.65m depth in this borehole.



ULLMAN & NOLAN

UNGR 103G
Technical Services Pty Ltd (-1/03)
A.C.N. 103 205 205 Borehole No. A50
BOREHOLE LOG Sheet1 of 1
Client:  G.G. Betros & Associates Pty Ltd Date: 10.8.04 Job No: 21024.1/10474.3 o
Location: E550686386 N7754971 "
Project: Environmental & Acid Sulfate Investigati :
J A fate Investigation Surface R.L.: -3.09m Datum: = AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor Uliman & Nolan Technical Services Drill Mode! Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
c = c 8
g s 53 g
= []
£ g °_g e g ® 88 2 s Access Channel
£ a | 2 o = <no |% ‘@
S|l =2]2|E| 8|2 § H 5 5
a |2 |3]|lcl=sl|a » PHE pHeoq = S
= SP| A Field W Loose Gravelly Sand; grey, fine to coarse grained, E
= T screening at gravel is fine to coarse grained, angular, with 3
= 0.25 0.25m intervals9.1 6.1 silt, shelis (Marine) =
= sc \ MPs20 LLNP P7510 E
= ASS and 91 6.4 Soft Clayey Sand; grey, fine to coarse grained, 3
= environmental ™ ) trace of fine to coarse grained gravel, angular, ~3
= sampling at shells (Marine) E
= 0.5m intervaly 8.9 6.2 MPS 25 LL20 P7525 E
—— 0.80 v 3
= Cl Sandy Clay; grey, sand is fine to coarse 3
= 87 6.2 grained, trace of fine grained gravel, angular, 3
= 1 shells (Marine) —
= MPS5 LL45 P7565 E
= 87 6.0 E
= 1.30 - - =
= CH 86 64 Clay; grey, with fine to coarse grained sand, =
= ) ) trace of fine to medium grained gravel, angular, _3
= shells (Marine) {
5 MPS3 LL55 P7575 3
= 86 6.2 3
§_ 9 86 6.2 ;
§ Clay; grey, trace of fine to coarse grained §
= 87 60 sand, shells (Marine) 3
= ' ' MPS2 LL70 P7590 3
= 86 6.0 S
E_ 260 |PDL 3
= 87 641 —é
E— 3 86 6.0 =
= 86 62 -
= 84 62 _3
= 375 85 62 E
= Borehole complete at 3.75m E
= 4 =
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
A auger Rroller C casing U undisturbed sample & size D dry MPS maximum particle si.
W washbore B blank M mud in mm M moist LL Liquid Limit
P percussion V V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Result corresponds to 2.6m depth in this borehole.

R rotary air flush

PP Pocket Penetrometer Value




ULLMAN & NOLAN

UNGR 103G
Technical Services Pty Ltd (-11/03)
A.C.N. 103 205 205 Borehole No. A51
BOREHOLE LOG Sheet1 of 1
f,,/”'ignt: G.G. Betros & Associates Pty Ltd Date: 10.8.04 Job No: 21024.1/10474.3
o Location: E550686484 N7754935
Project: Environmental & Acid Sulfate Investigation :
) _ 9 Surface RL.: -3.14m  Datum: AHD
Site: Shute Harbour Marina Supervisor CG Chkd: AW
Drill Contractor  Ullman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm .
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
= ] [T <
£ g adll 2 P88 | o Access Channel
= al 2| 8 o <ho |7 ‘@
&l 2|8 | 8|5 5 He gl 5
a |l |S|lol=1] 43 & PAF pHrox S 3 . -
SP}| A Field w Loose Gravelly Sand; grey, fine to coarse grained, =
T screening at gravel is fine to coarse grained, angular, with §
0.25 0.25m intervaisgvg 6.1 silt, shells (Marine) -
SC MPS 25 LLNP P7510 E
ASS and Soft =
i 91 6.2 =
::221;:32? ' Clayey Sand; grey, fine to coarse grained, E
0.5m interval trace of fine to coarse grained gravel, angular, §
’ 88 60 shells (Marine) =
MPS 25 LL25 P7520 §
0.90 =
1 cl 88 60 Sandy Clay; grey, sand is fine to coarse =
grained, trace of fine to medium grained gravel, §
86 59 angutar, shells (Marine) E
' ’ MPS5 LL40 P7565 —
1.40 cH 87 58 E
N Clay; grey, with fine to coarse grained sand, 3
Nt 87 58 trace of fine grained gravel, angular, shells 3
= : ' (Marine) —=
E 100 MPS4 LL55 P7575 3
= 87 58 ‘ E
= Clay; grey, trace of fine to coarse grained g
- sand, shells (Marine) =
= 88 59 MPS2 LL65 P7590 =3
E 250 | PDL 87 58 _5
= 87 58 _=
E— 3 87 59 _3
= 87 59 =
E_ 350 88 60 3
= Borehole complete at 3.50m E
4 3
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
’ ."')auger R roller C casing U undisturbed sample & size D dry MPS maximum particle siz¢
\_. /washbore B blank M mud in mm M moist LL Liquid Limit
P percussion V V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer “T TC bit N Standard Penetration Note: Proposed dredge level (PDL) at -5.2m
C core D diamond Test & Resuit

R rotary air ﬂuéh

PP Pocket Penetrometer Value

corresponds to 2.5m depth in this borehole.




ULLMAN & NOLAN

Technical Services Pty Ltd
A.C.N. 103 205 205

BOREHOLE LOG

UNGR 103G
(-/1/03)

Borehole No. A52

-
P
s
/

Sheet1 of 1 ,
. ; i /4
Client: G.G. Betros & Associates Pty Ltd Date: 18.10.04 Job No:  21024.1/10474.3
Location: N7755543 E685736
oject: ironmental & Aci igati
Project: Environmental & Acid Sulphate Investigation Surface RL: 3.6m Datum:  AHD
Site: Shute Harbour Marina Supervisor RC Chkd: AW
Drill Contractor Ullman & Nolan Technical Services " Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING' TESTING VISUAL SOIL DESCRIPTION
o
|5 €0 oy
— © o [T c
E 2| v | % 2 358 | S )
£ ] e o o <X 3 7]
a | 4 lols| 5] & E H S 5
a | [Siol=s]|4a & |PUF pHrof 2 3 _
= MLl A SPOCAS 60 4% W Very Dense Sandy Gravelly Silt; pale brown, fine to coarse I
= 015 T 58 41 grained, gravel is medium to coarse grained E
= MPS 10 LL20 P7550 3
= Hand auger refusal at 0.15m
= 1
E— 2
=— 3
= 4
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION |
A auger R roller C casing U undisturbed sample & size D dry MPS maximum particle size
W washbore B blank M mud inmm M moist LL Liquid Limit
P percussion V V bit D disturbed sample W wet - P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration
C core D diamond Test & Result

R rotary air flush

PP Pocket Penetrometer Value




ULLMAN & NOLAN UNGR 103G

Technical Services Pty Ltd (-/1/03)
A.C.N. 103 205 205 Borehole No. A53
BOREHOLE LOG Sheet1 of 1
\ lent.  G.G.Betros & Associates Pty Ltd Date: 18.10.04 JobNo:  21024.1/1 0474.3
Location: N7755570. E685836
Project: Environmental & Acid Sulphate Investigation Surface RL: 2.4m Datum:  AHD
Site: Shute Harbour Marina Supervisor RC Chkd: AW
Drill Contractor  Ullman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA ) DRILLING TESTING VISUAL SOIL DESCRIPTION
c = c
- £1 8 £2 g
£ El3|x| € |g8é 2| 2
e al 2 2 = <h o u ‘@
g | 2|2|81 8|2 5 |pH; g| §
a  |S3|5l =] & h PAE pHeox 2 3
GM| A SPOCAS |73 4B TD | DeRSET0 |~ Silty Sandy Gravel; very pale grey, fine to E
0.15 I 62 47 Very Dense!  coarse grained, angular, sand is fne to coarse 3
grained (Colluvium/Marine) 3
MPS 25 LL10 P7520 E
Hand auger refusal at 0.15m __;f
1 —=
\_J B
2 -5
3 —
4 3
;~ ~THOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION
\__auger R roller C casing U undisturbed sample & size D dry MPS maximum particle size
W washbore B blank M mud inmm M moist LL Liquid Limit
" P percussion V'V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration
C core D diamond Test & Result

R rotary air flush PP Pocket Penetrometer Value




ULLMAN & NOLAN

R rotary air flush

PP Pocket Penetrometer Value

UNGR 103G
Technical Services Pty Ltd , (-1/03)
A.C.N. 103 205 205 Borehole No. A54
BOREHOLE LOG Sheet1 of 1 -
Client:  G.G. Betros & Associates Pty Ltd Date: 18.10.04 Job No:  21024.1/10474.3
Location: N7755547 E685836
Project: Environmental & Acid Sulphate Investigation Surface RL: 2.6m Datum:  AHD
Site: Shute Harbour Marina Supervisor RC Chkd: AW
Drill Contractor Uliman & Nolan Technical Services Drill Model Hand Auger Mounting Boat Diameter 50mm
STRATA DRILLING TESTING VISUAL SOIL DESCRIPTION
— (%] c
: S13|s| £ |g8é 2| 2
£ al 2| 8 = <ho |8 @
8| 212|8[8|5| § |H sl 5
c | |Slols]a & PHF pHeox = 3
= oM A SPOCAS |73 48 | D | Denseto Siity Sandy Gravel; yellow-brown, fine to =
= T Very Dense coarse grained, angular, sand is fine to coarse 3
= 6.2 49 grained (Colluvium/Marine) —
=— 0.30 \ MPS 25 LL10 P7520 3
5— Hand auger refusal at 0.30m —g
= 1 —=
E. 2
=— 3
= 4
METHOD BIT SUPPORT SAMPLING MOISTURE VISUAL DESCRIPTION F
A auger R roller C casing U undisturbed sample & size D dry MPS maximum particle size "
W washbore B blank M mud in mm M moist - LL Liquid Limit
P percussion V V bit D disturbed sample W wet P75 % passing 75um sieve
H hammer T TC bit N Standard Penetration
C core D diamond Test & Result




| Appendix C

Figures 2-4 — Cross-sectional diagrams
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Appéndix D

| Laboratory Results and Sample Receipt Advice
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Determination of soil carbonate

Bio-Track

CERTIFICATE OF ANALYSIS

Analysis By: Bio-Track Pty Ltd ABN 91056237 275781 Mt. Glorious Road Highvale, Brisbane, Australia, 4520 Ph. 0732897179 Fx. 07 32897155

DATE OF REPORT
CLIENT NAME
CLIENT ADDRESS
PROJECT NAME
SAMPLING DATE
PACKAGING
DISPOSAL
LOG-IN DATE
METHOD

SAMPLE ID

27
27
27
27
43
43
43
43
16
16
16
16
16
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Signatory / 2 K Z ) For and behalf of Bio-Track Pty Ltd

17 AUGUST 2004

MR ROWAN COSSINS c¢/o ULLMAN & NOLAN GEOTECHNIC

PO BOX 5630 MACKAY MC Q 4741

SHUTE HARBOUR

3/8/04 NUMBER OF SAMPLES 13

SAMPLES LABELLED - INTACT - BAGGED - STORED ON ICE

SAMPLES DISPOSED ON 1/1/2005

09 AUGUST 2004 LAB REF. LR984.601

As per QLD DNR 2003 Method 6B. CO2 evolved in ferric 12 N HCl, manometric measurement.
Carbonate calibration based on CaCO3 standard, calcium carbonate (grav. oven dry 85‘C) reported
assumes all carbonate as calcium carbonate. Equivalent sulphide soil conversion

pexr DNR 2003 section 3.1. Fineness Factor of 1.5. Note %S eq is an alkalinity value not sulphide.

ALKALINITY CacCo3 ANC ANC/ (FF=1.5)
{moles/ton) (%) (%S eq) %S eq/FF
8960 44.82 14.34 9.562
4670 23.36 7.48 4.984
2210 11.03 3.53 2.352
1460 7.32 2.34 1.562
6850 34.25 10.96 7.307
5080 25.39 8.13 5.417
2780 13.92 4.45 2.969
2130 10.93 3.50 2.333
10150 50.77 16.25 10.831
5590 27.96 8.95 5.965
2510 12.56 4.02 2.680
1360 6.78 2.17 1.446
1790 8.95 2.86 1.909




- Determination of soil carbonate

: Bio-Track
CERTIFICATE OF ANALYSIS | N/

Analysis By: Bio-Track Pty Ltd ABN 91 056237 275781 Mt. Glorious Road Highvale, Brisbane, Australia, 4520 Ph. 07 32897179 Fx. 07 32897155

DATE OF REPORT
CLIENT NAME
CLIENT ADDRESS
PROJECT NAME
SAMPLING DATE

PACKAGING
DISPOSAL
LOG-IN DATE
METHOD
SAMPLE 1D

A 28 0.5-1.0
A 28 1.5~2.0
A 28 2.5-3.0
A 28 3.0-3.5
A 41 0.5-1.0
A 41 1.5-2.0
A 41 2.5-3.0
A 41 3.5-3.75

Signatory / W For and behalf of Bio-Track Pty Ltd

17 AUGUST 2004

MR ROWAN COSSINS c¢/o ULLMAN & NOLAN GEOTECHNIC

PO BOX 5630 MACKAY MC Q 4741

SHUTE HARBOUR

3/8/04 NUMBER OF SAMPLES 8 .

SAMPLES LABELLED - INTACT - BAGGED - STORED ON ICE

SAMPLES DISPOSED ON 1/1/2005

09 AUGUST 2004 LAB REF. LR984.525

As per QLD DNR 2003 Method 6B. CO2 evolved in ferric 12 N HCl, manometric measurement.
Carbonate calibration based on CaC03 standard, calcium carbonate (grav. oven dry 85'C) reported
assumes all carbonate as calcium carbonate. Equivalent sulphide soil conversion

per DNR 2003 section 3.1. Fineness Factor of 1.5. Note %S eq is an alkalinity value not sulphide.

ALKALINITY CaCo3 ANC ANC/ (FF=1.5)
{(moles/ton) (%) (%S eq) %S eq/FF
6520 32.62 10.44 6.960
4010 20.06 6.42 4.280
2210 11.03 3.53 2.352
1880 9.40 3.01 2.005
4900 24.49 7.84 5.225
3580 17.89 5.73 3.817
2770 13.83 4.42 2.950
2.60 1.732

1620 8.12




Determination of soil carbonate

Bio-Track
CERTIFICATE OF ANALYSIS

Analysis By: Bio-Track Pty Ltd ABN 91056237 275781 Mt. Glorious Road Highvale, Brisbane, Australia, 4520 Ph. 07 32897179 Fx. 07 32897155

DATE OF REPORT 17 AUGUST 2004

CLIENT NAME MR ROWAN COSSINS c¢/o ULLMAN & NOLAN GEOTECHNIC

CLIENT ADDRESS PO BOX 5630 MACKAY MC Q 4741

PROJECT NAME SHUTE HARBOUR MARINA

SAMPLING DATE 19-21/7/04 NUMBER OF SAMPLES 20

PACKAGING SAMPLES LABELLED - INTACT - BAGGED - STORED ON ICE

DISPOSAL SAMPLES DISPOSED ON 1/1/2005

LOG-IN DATE 29 JULY 2004 LAB REF. LR2974.631

METHOD As per QLD DNR 2003 Method 6B. CO2 evolved in ferric 12 N HCl, manometric measurement.

Carbonate calibration based on CaCO3 standard, calcium carbonate (grav. oven dry 85’C) reported
assumes all carbonate as calcium carbonate. Equivalent sulphide soil conversion
per DNR 2003 section 3.1. Fineness Factor of 1.5. Note %S eq is an alkalinity value not sulphide.

SAMPLE ID ALKALINITY CaCo3 ANC ANC/ (FF=1.5)
(moles/ton) (%) (%S eq) %S eq/FF
A 9 0.5-1.0 5750 28.75 9.20 6.133
A 9 1.0-1.5 4870 24 .35 7.79 5.195
A 9 1.5-2.0 3420 17.10 5.47 3.648
A S 2.0-2.5 3020 15.10 4.83 3.221
A9 2.5-3.0 1710 8.55 2.74 1.824
A9 3.0-3.5 1450 7.25 2.32 1.547
A 9 3.5-4.15 1130 5.65 1.81 1.205
A 12 0-0.5 11340 56.70 18.14 12.096
A 12 1.0-1.5 3470 17.35 5.55 3.701
A 12 1.5-2.0 4780 23.90 7.65 5.099
A 12 2.0-2.5 3370 16.85 5.39 3.595
A 12 2.5-3.0 1960 9.80 3.14 2.091
A 12 3.0-3.5 2620 13.10 4.19 2.795
A 12 3.5-3.75 2340 11.70 3.74 2.496
A 21 0-0.5 11940 5%.70 19.10 12.736
A 21 1.0-1.5 4450 22.25 7.12 4.747
A 21 1.5-2.0 3300 16.50 5.28 3.520
A 21 2.0-2.5 1630 8.15 2.61 1.739
A 21 2.5-3.0 1140 5.70 1.82 1.216
A 21 3.0-3.5 1.60 1.067

1000 5.00

Signatory / W For and behalf of Bio-Track Pty Ltd .
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Determination of soil carbonate
Bio-Track
/ : CERTIFICATE OF ANALYSIS \- 4
Analysis By: Bio-Track Pty Ltd ABN 91 056237275781 Mt. Glorious Road Highvalé, Brisbane, Australia, 4520 Ph. 07 32897179 Ex. 07 32897155
DATE OF REPORT 17 AUGUST 2004
CLIENT NAME MR ROWAN COSSINS c¢/o ULLMAN & NOLAN GEOTECHNIC
CLIENT ADDRESS PO BOX 5630 MACKAY MC Q 4741
PROJECT NAME SHUTE HARBOUR
SAMPLING DATE 3/8/04 NUMBER OF SAMPLES 13
PACKAGING SAMPLES LABELLED - INTACT - BAGGED - STORED ON ICE
DISPOSAL SAMPLES DISPOSED ON 1/1/2005
LOG-IN DATE 09 AUGUST 2004 LAB REF. LRS84.613
METHOD As pexr QLD DNR 2003 Method 6B. CO2 evolved in ferric 12 N HCl, manometric measurement.
Carbonate calibration based on CaCO3 standard, calcium carbonate (grav. oven dry 85’C) reported
assumes all carbonate as calcium carbonate. Equivalent sulphide soil conversion
per DNR 2003 section 3.1. Fineness Factor of 1.5. Note %S eq is an alkalinity value not sulphide.
SAMPLE ID ALKALINITY CaCo0o3 ANC ANC/ (FF=1.5)
(moles/ton) (%) (38 eq) %S eq/FF
A 15 0.5-1.0 5060 25.30 8.10 5.398
A 15 1.0-1.5 4440 22.19 7.10 4.733
A 15 1.5-2.0 3940 19.70 6.30 4.203
A 15 2.0-2.5 2540 12.68 4.06 2.704
A 15 2.5-3.0 1750 8.75 2.80 1.866
A 15 3.0-3.5 17390 8.95 2.86 1.909
A 45 0-0.5 7810 39.04 12.49 8.329
A 45 0.5-1.0 7620 38.12 12.20 8.133
A 45 1.0-1.5 4340 21.69 6.94 4.627
A 45 1.5-2.0 3440 17.20 5.51 3.670
A 45 2.0-2.5 2630 13.17 - 4.21 2.809
A 45 2.5-3.0 3000 15.00 4.80 3.200
A 45 3.0-3.25 2170 10.87 3.48 2.318
~.
e

Signatory / m For and behalf of Bio-Track Pty Ltd 1
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Determination of soil carbonate

Bio-Track
CERTIFICATE OF ANALYSIS : \- /

Analysis By: Bio-Track Pty Ltd ABN o1 056 237 275781 Mt. Glorious Road Highvale, Brisbane, Australia, 4520 Ph. 07 32897179 Rx. 07 32897155

DATE OF REPORT 26 AUGUST 2004

CLIENT NAME MR ROWAN COSSINS c¢/c¢ ULLMAN & NOLAN GEOTECHNIC

CLIENT ADDRESS PO BOX 5630 MACKAY MC Q 4741

PROJECT NAME SHUTE HARBOUR

SAMPLING DATE 17/7-10/8/04 NUMBER OF SAMPLES 42

PACKAGING SAMPLES LABELLED - INTACT - BAGGED - CHILLED IN INSULATED PACKAGING

DISPOSAL SAMPLES DISPOSED ON 1/1/2005

LOG-IN DATE 19 AUGUST 2004 LAB REF. LR1984.435

METHOD As per QLD DNR 2003 Method 6B. CO2 evolved in ferric 12 N HCl, manometric measurement.

Carbonate calibration based on CaCO3 standard, calcium carbonate (grav. oven dry 85‘C) reported
assumes all carbonate as calcium carbonate. Equivalent sulphide soil conversion .
per DNR 2003 section 3.1. Fineness Factor of 1.5. Note %S eq is an alkalinity value not sulphide.

SAMPLE ID ALKALINITY CaCo3 ANC ANC/ (FF=1.5)
(moles/ton) (%) (%S eq) %S eq/FF
A 36 0.5-1.0 6360 31.80 10.18 6.784
A 36 1.5-2.0 2260 11.29 3.61 2.408
A 36 2.0-2.5 3270 16.34 5.23 3.486
A 36 2.5-3.0 3000 15.00 4.80 3.200
A 36 3.0-3.5 2870 . 14.37 4.60 3.066
A 25 0-0.5 8300 41.52 13.29 8.857
A 25 1.0-1.5 4570 22.86 7.32 4.877
A 25 2.0-2.5 2790 13.96 4.47 2.978
A 25 2.5-3.0 1660 8.32 2.66 1.775
A 25 3.0-3.5 1730 8.64 2.77 1.843
A 31 0.5-1.0 7050 35.27 11.29 7.525
A 31 1.5-2.0 3930 19.67 6.30 4,197
A 31 2.5-3.0 2900 14.49 4.64 3.092
A 31 3.0-3.5 2400 12.01 3.84 2.563
A 39 0.5-1.0 6870 34.36 10.99 7.330
A 39 1.5-2.0 3640 18.20 5.82 3.883
A 39 2.5-3.0 2560 12.78 4.09 2.727
A 39 3.0-3.25 2010 10.04 3.21 2.142.
A 34 0-0.5 5790 28.95 9.26 6.176
A 34 1.0-1.5 4900 24 .48 7.83 5.221
A 34 2.0-2.5 2830 14.16 4.53 3.021
A 34 2.5-3.0 2100 10.51 3.36 2.242
A 34 3.0-3.5 1190 5.94 1.90 1.267
A 34 3.5-4.0 1630 8.16 2.61 1.740
A 35 0.5-1.0 6380 31.89 10.20 6.803
A 35 1.5-2.0 3700 18.52 5.93 3.951
A 35.2.0-2.5 2800 14.01 4.48 2.990
A 35 2.5-3.0 2440 12.18 3.90 2.598
A 35 3.0-3.5 1980 9.90 3.17 2.112
A 35 3.5-3.75 2170 10.87 3.48 2.319
A 26 0-0.5 9880 49.41 15.81 10.540
A 26 1.0-1.5 3770 18.85 6.03 4.021
A 26 2.0-2.5 2000 9.99 3.20 2.131
A 26 2.5-3.0 1980 9.88 3.16 2.108
A 26 3.0-3.25 1870 9.34 2.99 1.993
A4 0.6-1.1 9580 47.89 15.33 10.217
A4 1.6-2.1 8050 40.26 - 12.88 8.590
A 4 2.6-3.1 4380 21.92 7.01 4.676
A 4 3.0-3.5 6590 32.94 10.54 7.028
A 4 3.5-3.75 290 4.93 1.58 1.052
A 7 0-0.5 8730 43.66 13.97 9.314
A 7 0.5-1.0 7620 38.12 12.20 8.131

Signatory / /O w For and behalf of Bio-Track Pty Ltd .
</
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Determination of soil carbonate

Bio-Track

CERTIFICATE OF ANALYSIS

Analysis By: Bio-Track Pty Ltd ABN 91 056 237 275781 Mt. Glorious Road Highvale, Brisbane, Australia, 4520 Ph. 07 32897179 Ex. 07 32897155

DATE OF REPORT 23 September 2004 .

CLIENT NAME MR ROWAN COSSINS c¢/o ULLMAN & NOLAN TECHNICAL SERVICES PTY LTD

CLIENT ADDRESS PO BOX 5630 MACKAY MC Q 4741

PROJECT NAME SHUTE HARBOUR

SAMPLING DATE 20/7/04. NUMBER OF SAMPLES 20 :

PACKAGING SAMPLES LABELLED - INTACT - BAGGED - CHILLED IN INSULATED PACKAGING

DISPOSAL SAMPLES DISPOSED ON 1/1/2005

LOG-IN DATE 26 JULY 2004 LAB REF. LR2674.408

METHOD As per QLD DNR 2003 Method 6B. CO2 evolved in ferric 12 N HCl, manometric measurement.

Carbonate calibration based on CaCO3 standard, calcium carbonate (grav. oven dry. 85'C) reported
assumes all carbonate as calcium carbonate. Equivalent sulphide soil conversion
per DNR 2003 section 3.1. Fineness Factor of 1.5. Note %S eq is an alkalinity value not sulphide.

SAMPLE ID ALKALINITY CaCo3 ANC ANC/ (FF=1.5)
(moles/ton) (%) (%3S eq) %S eq/FF

A2 0-0.5 2340 11.70 3.74 2.496

A2 0.5-0.8 2020 10.08 3.23 2.150

A2 0.8-1.3 2170 10.83 3.47 2.311

A2 1.3-1.8 1580 7.88 2.52 1.681

A3 0-0.5 6160 30.82 9.86 6.575

A3 0.5-0.9 8480 42.41 13.57 9.047

A3 0.9-1.3 5520 27.58 8.82 5.883

A3 1.3-1.35 1000 4.98 1.59 1.063

A5 0-0.5 7360 36.80 11.78 7.851

A5 0.5~1.2 8480 42.41 13.57 9.047

A5 1.2-1.7 9760 48.80 15.61 10.410

A5 1.7-2.0 9130 45.67 14.62 9.744

A6 0-0.5 11820 59.09 . 18.91 12.606

A6 0.5-1.0 12160 60.82 19.46 12.975

A6 1.0-1.6 10660 53.30 - 17.05 11.370 {
All 0-0.5 10710 53.54 17.13 11.421 N
All 0.5-0.7 12400 61.99 19.84 13.224

All 0.7-1.2 9070 45.33 “14.50 9.670

All 1.2-1.7 10200 50.98 16.31 10.876

All 1.7-2.0 7120 35.61 11.40 7.598

Signatory / W For and behalf of Bio-Track Pty Ltd _ ’
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SOIL ANALYSIS REPORT

Bio-Track

Nt/

Analysis By: Bio-Track Pty Ltd
ABN 91 056 237 275

Mt. Glorious Road

" Highvale, Brisbane, Australia, 4520
Ph. 07 3289 7179 Fx. 07 3289 7155

DATE OF REPORT 15 OCTOBER 2004
CLIENT NAME MR ROWAN COSSINS
CLIENT FIRM ULLMAN & NOLAN TECHNICAL SERVICES P/L
CLIENT ADDRESS PO BOX 5630 MACKAY MC Q 4741
PROJECT NAME SHUTE HARBOUR MARINA  SAMPLING DATE 20-21/7/04
NUMBER OF SAMPLES 14 SAMPLE TYPE INTACT
PACKAGING SAMPLES LABELLED ** SAMPLES DISPOSED ON 1/7/2005
L.OG-IN DATE 15 OCTOBER 2004 LAB REF. LR15104.391 :
SAMPLE ID E.C.
ds/m
A 22 0-0.5 5.1
A 22.0.5-1.0 6.3
A 22 1.0-1.5 6.9
A 22 1.5-2.0 7.0
A 22 2.0-2.5 7.7
A 22 2.5-3.0 7.1
7 2 3.0-3.5 7.3
L 45 0-0.5 4.7
A 25 0.5-1.0 5.7
A 25 1.0-1.5 7.7
A 25 1.5-2.0 8.3
A 25 2.0-2.5 7.9
A 25 2.5-3.0 9.4
A 25 3.0-3.5 9.7
.
ANALYTICAL METHOD

EC by conductivity meter 1:5 soil water extract

Signatory /‘7 W For and behalf of Bio-Track Pty Ltd




FOR THE ATTENTION OF MR ROWAN COSSINS

20 test samples have been received by Bio-Track for analysis. Thank You

Project: SHUTE HARBOUR Lab Ref. LR2674.408

The following details have been recorded for this sample batch.

FIRM
REPORT MAILED TO

CLIENT PHONE No.
LOGIN DATE
YOUR JOB REFERENCE

SAMPLE TYPE:
SAMPLE DATE

SAMPLE CONDITION
SAMPLE STORAGE

ULLMAN & NOLAN GEOTECHNIC
MR ROWAN COSSINS

PO BOX 5630 MACKAY MC Q 4741

07 4952 5455

07 4952 5255

26 JULY 2004

21024.1 CLIENT ORDER NUMBER PER CHAIN OF CUSTODY

SOIL SAMPLE FOR ACID SULFATE STUDY
20/7/04

SAMPLES LABELLED - INTACT - BAGGED - CHILLED IN INSULATED PACKAGING )
small mass of dried sample stored at room temperature in polythene bags until 1/1/2005

CUSTODY RECORD: 20 samples now held by Bio-Track. Please check for any missing samples or labelling errors.

All samples listed for analysis have been received.

Hole/Sample

All

Upper = Lower Test Bio-Track Sample No.
0 0.5 SOIL CARBONATE ## 19816

0.5 0.8 SOIL CARBONATE i 19817

0.8 1.3 SOIL CARBONATE i 19818

1.3 1.8 SOIL CARBONATE ## 19819

0 0.5 SOIL CARBONATE ## 19820

0.5 0.9 SOIL CARBONATE ## 19821

0.9 1.3 SOIL CARBONATE ## 19822

1.3 1.35 " SOIL CARBONATE ## 19823

0 0.5 SOIL CARBONATE ## 19824

0.5 1.2 SOIL CARBONATE ## 19825

1.2 . 1.7 SOIL CARBONATE ## 19826

1.7 2.0 SOIL CARBONATE i 19827

0 0.5 SOIL CARBONATE ## 19828 -
0.5 1.0 SOIL CARBONATE i 19829
1.0 1.6 SOIL CARBONATE i 19830

0 0.5 SOIL CARBONATE ## 19831

0.5 0.7 SOIL CARBONATE ## 19832

0.7 1.2 SOIL CARBONATE ## 19833

1.2 1.7 SOIL CARBONATE ## 19834

1.7 2.0 SOIL CARBONATE ## 19835

SAMPLE DISPOSAL DATE 1/1/2005

“CONTACT BIO-TRACK Phone=07 32897179 Fax=07 32897155 Post= 781 MT GLORIOUS RD; HIGHVALE 4520




FOR THE ATTENTION OF MR ROWAN COSSINS

20 test samples have been received by Bio-Track for analysis. Thank You .
Project: SHUTE HARBOUR Lab Ref. LR2674 407

T “llowing details have been recorded for this sample batch.

Fltu ULLMAN & NOLAN GEOTECHNIC
REPORT MAILED TO MR ROWAN COSSINS

MAILING ADDRESS PO BOX 5630 MACKAY MC Q 4741
REPORT FAXED TO 07 4952 5455

E(%(IQENTDPHONE No. 07 4952 5255

IN DATE 26 JULY 2004
YOUR JOB REFERENCE 21024.1 CLIENT ORDER NUMBER PER CHAIN OF CUSTODY
SAMPLE TYPE: SOIL SAMPLE FOR ACID SULFATE STUDY
SAMPLE DATE 20/7/04 :
SAMPLE CONDITION SAMPLES LABELLED - INTACT - BAGGED - CHILLED IN INSULATED PACKAGING .
SAMPLE STORAGE small mass of dried sample stored at room temperature in polythene bags until 1/1/2005

CUSTODY RECORD: 20 samples now held by Bio-Track. Please check for any missing samples or labelling errors.

All samples listed for analysis have been received.

Hole/Sample Upper Lower Test -Bio-Track Sample No.
A2 0 0.5 TAA/Cr S/ N RAS ## 19816
A2 0.5 0.8 TAA/Cr S/ N RAS #H 19817
A2 0.8 1.3 TAA/Cr S/ N RAS ## 19818
A2 1.3 1.8 TAA/Cr S/ N RAS ## 19819
A3 0 0.5 TAA/Cr S/ N RAS ## 19820
A3 0.5 0.9 TAA/Cr S/ N RAS ## 19821
A3 0.9 1.3 TAA/Cr S/ N RAS ## 19822
A3 1.3 1.35 TAA/Cr S/ N RAS #HF 19823
A5 0 0.5 TAA/Cr S/ N RAS ## 19824
A5 0.5 1.2 TAA/Cr S/ N RAS i 19825
A5 1.2 1.7 TAA/Cr S/ N RAS i 19826
A5 1.7 2.0 TAA/Cr S/ N RAS if# 19827
A€ 0 0.5 TAA/Cr S/ N RAS ## 19828
At 0.5 1.0 TAA/Cr S/ N RAS ## 19829
A6 1.0 1.6 TAA/Cr S/ N RAS ## 19830
All 0 0.5 TAA/Cr S/ N RAS i# 19831
All 0.5 0.7 TAA/Cr S/ N RAS ## 19832
All 0.7 1.2 TAA/Cr S/ N RAS ## 19833
All 1.2 1.7 TAA/Cr S/ N RAS ## 19834
All 1.7 2.0 TAA/Cr S/ N RAS ## 19835

SAMPLE DISPOSAL DATE 1/1/2005

CONTACT BIO-TRACK Phone=07 32897179 Fax=07 32897155 Post= 781 MT GLORIOUS RD; HIGHVALE 4520




FOR THE ATTENTION OF MR ROWAN COSSINS

28 test samples have been received by Bio-Track for analysis. Thank You
Project: SHUTE HARBOUR Lab Ref. LR2674.403

The following details have been recorded for this sample batch.
FIRM ULLMAN & NOLAN GEOTECHNIC

REPORT MAILED TO MR ROWAN COSSINS

MAILING ADDRESS PO BOX 5630 MACKAY MC Q 4741

REPORT FAXED. TO 07 4952 5455

CLIENT PHONE No. 07 4952 5255

LOGIN DATE 26 JULY 2004

YOUR JOB REFERENCE 21024.1 CLIENT ORDER NUMBER PER CHAIN OF CUSTODY

SAMPLE TYPE: SOIL SAMPLE FOR ACID SULFATE STUDY :

SAMPLE DATE 20/7/04

SAMPLE CONDITION SAMPLES LABELLED - INTACT - BAGGED - CHILLED IN INSULATED PACKAGING .

SAMPLE STORAGE small mass of dried sample stored at room temperature in polythene bags until 1/1/2005

CUSTODY RECORD: 28 samples now held by Bio-Track. Please check for any missing samples or Iabelling errors.

All samples listed for analysis have been received.

Hole/Sample Upper Lower Test Bio-Track Sample No.
Al 0 0.5 TAA/Cr S/ N RAS ## 19784 '
Al 0.5 0.9 TAA/Cr S/ N RAS ## 19785
Al 0.9 1.4 TAA/Cr S/ N RAS ## 19786
Al 1.4 2.0 TAA/Cr S/ N RAS ## 19787
A10 0 0.4 TAA/Cr S/ N RAS ## 19788
Al0 0.4 0.9 TAA/Cr S/ N RAS i 19789
Al0 0.9 1.4 TAA/Cr S/ N RAS ## 19790
Al0 1.4 2.0 TAA/Cr S/ N RAS ## 19791
Al4 0 0.6 TAA/Cr S/ N RAS ## 19792
Al4 0.6 1.1 TAA/Cr S/ N RAS ## 19793
Al4 1.1 1.6 TAA/Cr S/ N RAS #H# 19794
Al4 1.6 2.1 TAA/Cr S/ N RAS ## 19795
Al4 2.1 2.6 TAA/Cr S/ N RAS i#H# 19796
Al4 2.6 3.1 TAA/Cr S/ N RAS i 19797
Al7 0 0.5 TAA/Cr S/ N RAS ## 19798
Al7 0.5 1.0 TAA/Cr S/ N RAS ## 19799
Al7 1.0 1.5 TAA/Cr S/ N RAS ## 19800
Al7 1.5 2.0 TAA/Cr S/ N RAS . ## 19801
Al7 2.0 2.5 . TAA/Cr S/ N RAS ## 19802
Al7 2.5 3.0 TAA/Cr S/ N RAS ## 19803
Al7 3.0 3.5 TAA/Cr S/ N RAS ## 19804
Al19 0 0.5 TAA/Cr S/ N RAS ## 19805
Al9 0.5 1.0 TAA/Cr S/ N RAS ## 19806
Al9 1.0 1.5 TAA/Cr S/ N RAS ## 19807
A19 1.5 2.0 TAA/Cr S/ N RAS i 19808
Al19 2.0 2.5 TAA/Cr S/ N RAS ## 19809
Al9 2.5 3.0 TAA/Cr S/ N RAS ## 19810
A19 3.0 3.5 TAA/Cr S/ N RAS #H# 19811

SAMPLE DISPOSALDATE 1/1/2005

CONTACT BIO-TRACK  Phone=07 32897179 Fax=07 32897155 Post= 781 MT GLORIOUS RD; HIGHVALE 4520



FOR THE ATTENTION OF MR ROWAN COSSINS

27 test samples have been received by Bio-Track for analysis. Thank You

Project: SHUTE HARBOUR MARINA Lab Ref. LR2974.625

T/ “ollowing details have been recorded for this sample batch.

Fliv. : ULLMAN & NOLAN GEOTECHNIC

REPORT MAILED TO MR ROWAN COSSINS

MAILING ADDRESS PO BOX 5630 MACKAY MC Q 4741

REPORT FAXED TO 07 4952 5455

CLIENT PHONE No. 07 4952 5255

LOGIN DATE 29 JULY 2004

YOUR JOB REFERENCE  21024.1 CLIENT ORDER NUMBER 60599

SAMPLE TYPE: SOIL SAMPLE FOR ACID SULFATE STUDY

SAMPLE DATE 20-21/7/4

SAMPLE CONDITION SAMPLES LABELLED - INTACT - BAGGED - STORED ON ICE
SAMPLE STORAGE small . dri 3

CUSTODY RECORD: 27 samples now held by Bio-Track. Please check for any missing samples or labelling errors.

All samples listed for analysis have been received.

Hole/Sample Upper Lower Bio-Track Sample No.
A8 0.5 1.0 M & Cr reducible S #H 20110
A9 0 0.5 M & Cr reducible S # 20111
A9 0.5 1.0 A & Cr reducible S ## 20112
A9 1.0 1.5 A & Cr reducible S #HF 20113
A9 1.5 2.0 A & Cr reducible S #H 20114
A9 2.0 2.5 A & Cr reducible S # 20115
A9 2.5 3.0 A & Cr reducible S #HE 20116
A9 3.0 3.5 A & Cr reducible S #HF 20117
A9 3.5 4.15 A & Cr reducible S #F 20118
A 12 0 0.5 A & Cr reducible S ## 20119
A2 0.5 . 1.0 A & Cr reducible S ## 20120
AT 1.0 1.5 MA & Cr reducible S #H 20121
Al 1.5 2.0 & Cr reducible S #H 20122
A 12 2.0 2.5 AA & Cr reducible S #H 20123
A 12 2.5 3.0 A & Cr reducible S #H# 20124
A 12 3.0 3.5 PA & Cr reducible S ## 20125
A 12 3.5 3.75 A & Cr reducible S #H 20126
A 13 0.5 1.0 \A & Cr reducible S {5 20127
A2l 0 0.5 A & Cr reducible S #H# 20128
A2l 0.5 1.0 BA & Cr reducible S # 20129
A2l 1.0 1.5 AA & Cr reducible S #H 20130
A2l 1.5 2.0 AA & Cr reducible S ## 20131
A2l 2.0 2.5 A & Cr reducible S ## 20132
A2l 2.5 3.0 AA & Cr reducible S #H 20133
A2l 3.0 ‘3.5 WA & Cr reducible S #HFE 20134
A 22 0 0.5 M & Cr reducibie S #HF 20135
A 40 0.5 1.0 A & Cr reducible S “$H 20136

SAMPLE DISPOSAL DATE 1/1/2005

CONTACT BIO-TRACK Phone=07 32897179 Fax=07 32897155 Post= 781 MT GLORIOUS RD; HIGHVALE 4520




FOR THE ATTENTION OF MR ROWAN COSSINS

20 test samples have been received by Bio-Track for analysis. Thank You

Project: SHUTE HARBOUR MARINA Lab Ref. LR2974.631

The following details have been recorded for this sample batch.

FIRM ULLMAN & NOLAN GEOTECHNIC

REPORT MAILED TO MR ROWAN COSSINS

MAILING ADDRESS PO BOX 5630 MACKAY MC Q 4741

REPORT FAXED TO 07 4952 5455

CLIENT PHONE No. 07 4952 5255

LOGIN DATE 29 JULY 2004 -

YOUR JOB REFERENCE 21024.1 CLIENT ORDER NUMBER 60599

- SAMPLE TYPE: SOIL SAMPLE FOR ACID SULFATE STUDY

SAMPLE DATE 19-21/7/04

SAMPLE CONDITION SAM1 l1_ES LABELLED - INTACT - BAGGED - STORED ON ICE .
SAMPLE_STORAGE sma i .

'CUSTODY RECORD: 20 samples now held by Bio-Track. Please check for any missing samples or labelling errors.

All samples listed for analysis have been received.

b b b b b P b b b b b b B b b b

Hole/Sample Upper Lower Test Bio-Track Sample No.
9 0.5 1.0 SOIL CARBONATE ## 20146
9 1.0 1.5 SOIL CARBONATE ## 20147
9 1.5 2.0 SOIL CARBONATE i 20148
9 2.0 2.5 SOIL CARBONATE ## 20149
9 2.5 3.0 SOIL CARBONATE ## 20150
9 3.0 3.5 SOIL CARBONATE ## 20151
9 3.5 4.15 SOIL CARBONATE ## 20152
12 0 0.5 SOIL CARBONATE ## 20153
12 1.0 1.5 SOIL CARBONATE ## 20154
12 1.5 2.0 SOIL CARBONATE iH# 20155
12 2.0 - 2.5 SOIL CARBONATE ## 20156
12 2.5 23.0 SOIL CARBONATE ## 20157
12 3.0 3.5 SOIL CARBONATE #H# 20158
12 3.5 3.75 SOIL CARBONATE -3 20159
21 0 0.5 SOIL CARBONATE ## 20160
21 1.0 1.5 SOIL CARBONATE ## 20161
21 1.5 2.0 SOIL CARBONATE ## 20162
21 - 2.0 2.5 SOIL CARBONATE ## 20163
21 2.5 3.0 SOIL CARBONATE ## 20164
21 3.0 3.5 SOIL CARBONATE ## 20165

SAMPLE DISPOSAL DATE 1/1/2005

CONTACT BIO-TRACK Phone=07 32897179 Fax=07 32897155 Post= 781 MT GLORIOUS RD; HIGHVALE 4520




FOR THE ATTENTION OF MR ROWAN COSSINS

25 test samples have been received by Bio-Track for analysis. Thank You 4
Pr‘oject : SHUTE HARBOUR MARINA - Lab Ref. LR2974.622

T “ollowing details have been recorded for this sample batch.

Flivt ULLMAN & NOLAN GEOTECHNIC

REPORT MAILED TO  ~ MR ROWAN COSSINS

MAILING ADDRESS PO BOX 5630 MACKAY MC Q 4741

REPORT FAXED TO 07 4952 5455

CLIENT PHONE No. 07 4952 5255

LOGIN DATE 29 JULY 2004

YOUR JOB REFERENCE 21024.1 CLIENT ORDER NUMBER 60599

SAMPLE TYPE: SOIL SAMPLE FOR ACID SULFATE STUDY
0-21/7/4

SAMPLE DATE ° 20-21/7
SAMLE COITION SAMPLES LABELLED - INTACT BAGGED - STORED ON ICE

CUSTODY RECORD: 25 samples now held by Bio-Track. Please check for any missing samples or labelling errors.

All samples listed for analysis have been received.

Hole/Sample Upper Lower Test Bio-Track Sample No.
A8 0 0.5 TAA & Cr reducible S 20084
A8 1.0 1.5 TAA & Cr reducible S #HE 20085
A8 1.5 2.0 "TAA & Cr reducible S #HF 20086
A8 2.0 2.5 TAA & Cr reducible S #HF 20087
A8 2.5 3.0 TAA & Cr reducible S ## 20088
A8 3.0 3.5 TAA & Cr reducible S #5F 20089
A8 3.5 3.8 TAA & Cr reducible S #HE 20090
A 13 0 0.5 TAA & Cr reducible S #HF 20092
A 13 1.0 1.5 TAA & Cr reducible S #HF 20093
A 13 1.5 2.0 TAA & Cr reducible S #H 20094
A 13 2.0 2.5 TAA & Cr reducibie S #H 20095
A 2.5 3.0 TAA & Cr reducible S #H 20096
A 3.0 3.5 TAA & Cr reducible S - # 20097
A 13 3.5 3.75 TAA & Cr reducible S #H 20098
A 22 0.5 1.0 TAA & Cr reducible S #HF 20099
A 22 1.0 1.5 TAA- & Cr reducible S #H 20100
A 22 1.5 2.0 TAA & Cr reducible S #H# 20101
A 22 2.0 2.5 TAA & Cr reducible S #H 20102
A 22 2.5 3.0 TAA & Cr reducible S #H 20103,
A 22 3.0 3.5 TAA & Cr reducible S ## 20104
A 40 0 0.5 TAA & Cr reducible S #H 20105
A 40 1.0 1.5 TAA & Cr reducibie S #H 20106
A 40 1.5 2.0 TAA & Cr reducible S #HF 20107
A 40 2.0 2.5 TAA & Cr reducible S #H 20108
A 40 2.5 3.0 TAA & Cr reducible S #H 20109

SAMPLE DISPOSAL DATE 1/1/2005

CONTACT BIO-TRACK  Phone=07 32897179 Fax=07 32897155 Post= 781 MT GLORIOUS RD; HIGHVALE 4520




FOR THE ATTENTION OF MR ROWAN COSSINS

15 test samples have been received by Bio-Track for analysis. Thank You '

Project: SHUTE HARBOUR | Lab Ref. LR984.604

The following details have been recorded for this sample batch.

FIRM ULLMAN & NOLAN GEOTECHNIC

REPORT MAILED TO MR ROWAN COSSINS

MAILING ADDRESS PO BOX 5630 MACKAY MC Q 4741

REPORT FAXED TO 07 4952 5455

CLIENT PHONE No. 07 4952 5255

LOGIN DATE 09 AUGUST 2004

YOUR JOB REFERENCE 21024.1 CLIENT ORDER NUMBER PER CHAIN OF CUSTODY

SAMPLE TYPE: SOIL SAMPLE FOR ACID SULFATE STUDY
SAMPLE DATE 3/8/04

SAMPLE CONDITION SAMPLES LABELLED - INTACT - BAGGED - STORED ON ICE
SAMPIE STORAGE pe : .

CUSTODY RECORD: 15 samples now held by Bio-Track. Please check for any missing samples or labelling errors.

All samples listed for analysis have been received.

Hole/Sample Upper Lower Test Bio-Track Sample No.
A 15 0 0.5 TR & Cr reducible S # 20915
A1b 0.5 1.0 TR & Cr reducible S #H 20916
A 15 1.0 1.5 TR & Cr reducible S #H# 20917
A 15 1.5 2.0 TR & Cr reducible S ## 20918
AlS 2.0 2.5 TR & Cr reducible S ## 20919.
A 15 2.5 3.0 TR & Cr reducible S - # 20920
A 15 3.0 3.5 TAR & Cr reducible S #H 20921
‘A 44 0 0.5 TR & Cr reducible S ## 20922
A 45 0 0.5 TAL & Cr reducible S #HF 20923
A 45 0.5 1.0 TAR & Cr reducible S #H# 20924
A 45 1.0 1.5 TR & Cr reducible S #H 20925
A 45 1.5 2.0 TA & Cr reducible S ## 20926
A 45 2.0 2.5 TR & Cr reducible S ## 20927
A 45 2.5 3.0 TAR & Cr reducible S ## 20928
A 45 3.0 3.25 TR & Cr reducible S #i# 20929

SAMPLE DISPOSAL DATE 1/1/2005

CONTACT BIO-TRACK Phone=07 32897179 Fax=07 32897 155 Post=.781 MT GLORIOUS RD; HIGHVALE 4520



FOR THE ATTENTION OF MR ROWAN COSSINS

25 test samples have been received by Bio-Track for analysis. Thank You

Project: SHUTE HARBOUR Lab Ref. LR984.524
T following details have been recorded for this sample batch.

Fui v ULLMAN & NOLAN GEOTECHNIC

REPORT MAILED TO MR ROWAN COSSINS

MAILING ADDRESS PO BOX 5630 MACKAY MC Q 4741

REPORT FAXED TO 07 4952 5455

CLIENT PHONE No. 07 4952 5255

LOGIN DATE 09 AUGUST 2004

YOUR JOB REFERENCE 21024.1 CLIENT ORDER NUMBER PER CHAIN OF CUSTODY

SAMPLE TYPE: S(/)ZIB'NEAMPLE FOR ACID SULFATE STUDY

SAMPLE DATE 3
SAMPLE COITION SAMPLES LABELLED - INTACT - BAGGED - STORED ON IC

CUSTODY RECORD: 25 samples now held by Bio-Track. Please check for any missing samples or labelling errors.

All samples listed for analysis have been received.

Hole/Sample Upper Lower Test Bio-Track Sample No.
A 24 0.5 1.0 AA & Cr reducible § ## 20811
A 24 1.5 2.0 AA & Cr reducible S ## 20812
A 24 2.5 3.0 AA & Cr reducible S #F 20813
A 28 0 0.5 A & Cr reducible S ## 20814
A 28 0.5 1.0 A & Cr reducible S ## 20815
A28 1.0 1.5 ¥ & Cr reducible S ## 20816
A 28 1.5 2.0 & Cr reducible S - ## 20817
A 28 2.0 2.5 A & Cr reducible S ## 20818
A28 2.5 3.0 A & Cr reducible S ## 20819
A28 3.0 3.5 AA & Cr reducible S #HF 20820
A 18 0.5 1.0 AAl & Cr reducible S # 20821
A" 1.5 2.0 AAl & Cr reducible S #H 20822
A 2.5 3.0 AAI & Cr reducible S #H 20823
A4y 0 0.5 A & Cr reducible S #H 20824
A 41 0.5 1.0 & Cr reducible S ## 20825
A 41 1.0 1.5 A & Cr reducible S #H# 20826
A4l 1.5 2.0 A & Cr reducible S s 20827
‘A 41 2.0 2.5 A & Cr reducible S #H 20828
A 41 2.5 3.0 A & Cr reducible S ## 20829
A 41 3.0 3.5 AR & Cr reducible S #HF 20830
A4l 3.5 3.75 AR & Cr reducible S #4 20831
A 23 0.5 1.0 AR & Cr reducible S #F 20832
A 23 1.5 2.0 AR.& Cr reducible S ## 20833
A 23 2.5 3.0 AR & Cr reducible S #H 20834
A23 3.5 4.0 A & Cr reducible S ## 20835

SAMPLE DISPOSAL DATE 1/1/2005

CONTACT BIO-TRACK Phone=07 32897179 Fax=07 32897155 Post= 781 MT GLORIOUS RD; HIGHVALE 4520




FOR THE ATTENTION OF MR ROWAN COSSINS

31 test samples have been received by Bio-Track for analysis. Thank You

Project: SHUTE HARBOUR Lab Ref. LR984.555

The following details have been recorded for this sample batch.

FIRM ULLMAN & NOLAN GEOTECHNIC

REPORT MAILED TO MR ROWAN COSSINS

0 BOX 5630 MACKAY MC Q 4741

REPORT FAXED TO 07 4952 5455

CLIENT PHONE No. 07 4952 5255

LOGIN DATE 09 AUGUST 2004

YOUR JOB REFERENCE 21024.1 CLIENT ORDER NUMBER PER CHAIN OF CUSTODY
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SAMPLE TYPE:
SAMPLE DATE

SAMPLE CONDITION
SAMPIE STORAGE

%(/)él/_OlSlAMPLE FOR ACID SULFATE STUDY
SAMPLES LABELLED - INTACT - BAGGED - STORED ON ICE
emall

 CUSTODY RECORD: 31 samples now held by Bio-Track. Please check for any missing samples or labelling errors.

All samples listed for analysis have been received.

Hole/Sample Upper Lower st Bio-Track Samp]e No.
A27 0 0.5 AA & Cr reducible S #H 20857
A 27 0.5 1.0 A & Cr reducible S #H 20858
A 27 1.0 1.5 AA & Cr reducible S #H# 20859
A 27 1.5 2.0 A & Cr reducible S #F 20860
A 27 2.0 2.5 AA & Cr reducible S ## 20861
A 27 2.5 3.0 AA & Cr reducible S #H 20862
A 27 3.0 3.5 AA & Cr reducible S #H 20863
A 33 0 0.5 AR & Cr reducible S #HF 20864
A 33 1.0 1.5 AR & Cr reducible S ## 20865
A 33 2.0 2.5 AA & Cr reducible S #H 20866
A 43 0 0.5 AR & Cr reducible S #HF 20867
A 43 0.5 1.0 AA & Cr reducible S #H 20868
A 43 1.0 1.5 AR & Cr reducible S ## 20869
A 43 1.5 2.0 AR & Cr reducible S #H# 20870
A 43 2.0 2.5 AR & Cr reducible S 20871
A 43 2.5 3.0 AA & Cr reducible S #H 20872
A 43 3.0 3.5 MA & Cr reducible S i 20873
A 20 0 0.5 & Cr reducible S iHE 20874
A 20 1.0 1.5 AA & Cr reducible S #HE 20875
A 20 2.0 2.5 AA & Cr reducible S #H 20876
A 16 0 0.5 A & Cr reducible S #H 20877
A 16 0.5 1.0 AA & Cr reducible S #H 20878
A 16 1.0 1.5 A & Cr reducible S #F 20879
Al6 1.5 2.0 & Cr reducible S #H 20880
A 16 2.0 2.5 A & Cr reducible S #H 20881
A 16 2.5 3.0 A & Cr reducible S #HF 20882
A 16 3.0 3.5 A & Cr reducible S #H 20883
A 16 3.5 3.75 AA & Cr reducible S #H 20884
A 46 0 0.5 AA & Cr reducible S #H 20885
A 46 1.0 1.5 AA & Cr reducible S #HF 20886
A 46 2.0 2.5 A & Cr reducible S #HF 20887

SAMPLE DISPOSAL DATE 1/1/2005

CONTACT BIO-TRACK  Phone=07 32897179 Fax=07 32897155 Post= 781 MT GLORIOUS RD; HIGHVALE 4520



FOR THE ATTENTION OF MR ROWAN COSSINS

14 test samples have been received by Bio-Track for analysis. Thank You
Project: SHUTE HARBOUR Lab Ref. LR984.51

T “ollowing details have been recorded for this sample batch.

Fli.c ULLMAN & NOLAN GEOTECHNIC

REPORT MAILED TO MR ROWAN COSSINS

MAILING ADDRESS PO BOX 5630 MACKAY MC Q 4741

REPORT FAXED TO 07 4952 5455

CLIENT PHONE No. 07 4952 5255

LOGIN DATE 09 AUGUST 2004

YOUR JOB REFERENCE 21024:1 CLIENT ORDER NUMBER PER CHAIN OF CUSTODY

SAMPLE TYPE: S%I/_OZAMPLE FOR ACID SULFATE STUDY

SAMPLE DATE 3 .
SAMPLE CODITION SAMPLES LABELLED - INTACT - BAGGED - STORED

ON IC

CUSTODY RECORD: 14 samples now held by Bio-Track. Please check for any missing samples or labelling errors.

All samples listed for analysis have been received.

- Hole/Sample Upper Lower Test Bio-Track Sample No.
A 24 0 0.5 TAA & Cr reducible S #H 20797
A 24 1.0 1.5 TAA & Cr reducible S #H 20798
A24 2.0 2.5 TAA & Cr reducible S #HF 20799
A 24 3.0 3.5 TAA & Cr reduciblie S #H 20800
A 18 0 0.5 TAA & Cr reducible S #HF 20801
A 18 1.0 1.5 TAA & Cr reducible S #HF 20802
A 18 2.0 2.5 TAA & Cr reducible S # 20803
A 18 3.0 3.5 TAA & Cr reducible S #HE 20804
A 18 3.5 3.75 TAA & Cr reducible S #HF 20805
A 23 0 0.5 TAA & Cr reducible S ## 20806
A23 1.0 1.5 TAA & Cr reducible S ## 20807
A~ 2.0 2.5 TAA & Cr reducible S #H# 20808
A 3.0 3.5 TAA & Cr reducible S #H 20809
A 23 4.0 4.25 TAA & Cr reducible S {4 20810

SAMPLE DISPOSAL DATE 1/1/2005

CONTACT BIO-TRACK Phone=07 32897179 Fax=07 32897155 Post= 781 MT GLORIOUS RD; HIGHVALE 4520




FOR THE ATTENTION OF MR ROWAN COSSINS

13 test samples have been received by Bio-Track for analysis. Thank You .
Project: SHUTE HARBOUR Lab Ref. LR984.551

- The following details have been recorded for this sample batch.

FIRM ULLMAN & NOLAN GEOTECHNIC

REPORT MAILED TO MR ROWAN COSSINS

MAILING ADDRESS PO BOX 5630 MACKAY MC Q 4741

REPORT FAXED TO 07 4952 5455

CLIENT PHONE No. 07 4952 5255

LOGIN DATE : 09 AUGUST 2004 ~

YOUR JOB REFERENCE  21024.1 CLIENT ORDER NUMBER PER CHAIN OF CUSTODY

SAMPLE TYPE: SOIL SAMPLE FOR ACID SULFATE STUDY
SAMPLE DATE 3/8/04

SAMPLE CONDITION  SAMPLES LABELLED - INTACT - BAGGED - STORED ON ICE
SAMPIF_STORAG sma i i

‘CUSTODY RECORD: 13 samples now held by Bio-Track. Please check for any missing samples or labelling errors.

'All samples listed for analysis have been received.

Hole/Sample Upper Lower Test Bio-Track Sample No.
A 20 0.5 1.0 TAA & Cr reducible S 20844
A 20 1.5 2.0 TAA & Cr reducible S #H# 20845
A 20 2.5 3.0 TAA & Cr reducible S ##F 20846
A 20 3.0 35 TAA & Cr reducible S #H 20847
A 33 0.5 1.0 TAA & Cr reducible S #HF 20848
A 33 1.5 2.0 TAA & Cr reducible S #H# 20849
A 33 2.6 3.0 TAA & Cr reducible S ## 20850
A 33 3.0 3.25 TAA & Cr reducible S #F 20851
A 46 0.5 1.0 TAA & Cr reducible S #H# 20852
A 46 1.5 2.0 TAA & Cr reducible S ## 20853
A 46 2.5 3.0 TAA & Cr reducible S i 20854
A 46 3.0 3.5 TAA & Cr reducible S #HF 20855
A 46 3.5 4.0 TAA & Cr reducible S ## 20856

SAMPLE DISPOSAL DATE 1/1/2005

CONTACT BIO-TRACK  Phone=07 32897179 Fax=07 32897155 Post= 781 MT GLORIOUS RD; HIGHVALE 4520




FOR THE ATTENTION OF MR ROWAN COSSINS

14 test samples have been received by Bio-Track for analysis. Thank You

Project: SHUTE HARBOUR Lab Ref. LR984.608

TV ™llowing details have been recorded for this sample batch.

Flvw., ULLMAN & NOLAN GEOTECHNIC

REPORT MAILED TO MR ROWAN COSSINS

MAILING ADDRESS PO BOX 5630 MACKAY MC Q 4741

REPORT FAXED TO 07 4952 5455

CLIENT PHONE No. 07 4952 5255

LOGIN DATE 09 AUGUST 2004

YOUR JOB REFERENCE 21024.1 CLIENT ORDER NUMBER PER CHAIN OF CUSTODY:

SAMPLE TYPE: S%I/_O‘SlAMPLE FOR ACID SULFATE STUDY

SAMPLE DATE 3
SAMPLE CONDITION SAMPLES LABELLED - INTACT - BAGGED - STORED ON ICE
SAMBLE STORAGE small mass of dried g i

CUSTODY RECORD: 14 samples now held by Bio-Track. Please check for any missing samples or labelling errors.

All samples listed for analysis have been received.

Hole/Sample Upper Lower Test Bio-Track Sample No.
A 44 0.5 1.0 TAA & Cr reducible S - #4 20930
A 44 1.0 1.5 TAA & Cr reducible S ## 20931
A 44 1.5 2.0 TAA & Cr reducible S “## 20932
A 44 2.0 2.5 TAA & Cr reducible S #H# 20933
A 44 2.5 3.0 TAA & Cr reducible S #HF 20934
A 44 3.0 3.5 TAA & Cr reducible S #F 20935
A 47 0 0.5 TAA & Cr reducible S ## 20936
A 47 0.5 1.0 TAA & Cr reducible S #HF 20937
A 47 1.0 1.5 TAA & Cr reducible S ## 20938
A 47 1.5 2.0 TAA & Cr reducible S ## 20939
A 47 2.0 2.5 TAA & Cr reducible S i 20940
A7” 2.5 3.0 TAA & Cr reducible S ## 20941
AL 3.0 3.5 TAA & Cr reducible S ## 20942
A4 3.5 3.75 TAA & Cr reducible S ## 20943

SAMPLE DISPOSAL DATE 1/1/2005

CONTACT BIO-TRACK  Phone=07 32897179 Fax=07 32897155 Post= 781 MT GLORIOUS RD; HIGHVALE 4520



FOR THE ATTENTION OF MR ROWAN COSSINS

13 test samples have been received by Bio-Track for analysis. Thank You

Project: SHUTE HARBOUR o Lab Ref. LR984.613

The following details have been recorded for this sample batch.

FIRM ULLMAN & NOLAN GEOTECHNIC

REPORT MAILED TO MR ROWAN COSSINS

MAILING ADDRESS PO BOX 5630 MACKAY MC Q 4741

REPORT FAXED TO 07 4952 5455

CLIENT PHONE No. 07 4952 5255

LOGIN DATE 09 AUGUST 2004

YOUR JOB REFERENCE  21024.1 CLIENT ORDER NUMBER PER CHAIN OF CUSTODY

SAMPLE TYPE: g%l/_ RAMPLE FOR ACID SULFATE STUDY

-~ SAMPLE DATE

SAMPLE CONDITION ~ SAWPLES LABELLED - INTACT - BAGGED - STORED ON ICE
SAMPIE_STORAGE smal

CUSTODY RECORD: 13 samples now held by Bio-Track. Please check for any missing samples or labelling errors.

All samples listed for analysis have been received.

Hole/Sample Upper Lower Test : Bio-Track Sample No.
Al5 0.5 1.0 SOIL CARBONATE #H 20944
A 15 1.0 1.5 SOIL CARBONATE ## 20945
Al5 1.5 2.0 SOIL CARBONATE ## 20946
A 15 2.0 2.5 SOIL CARBONATE #HF 20947
A 15 2.5 3.0 SOIL CARBONATE ## 20948
A 15 3.0 3.5 SOIL CARBONATE i# 20949
A 45 0 0.5 SOIL CARBONATE ## 20950
A 45 0.5 1.0 SOIL CARBONATE ## 20951
A 45 1.0 1.5 SOIL CARBONATE i 20952
A 45 1.5 2.0 SOIL CARBONATE ## 20953
A 45 2.0 2.5 SOIL CARBONATE ## 20954
A 45 2.5 3.0 SOIL CARBONATE ## 20955
A 45 3.0 3.25 SOIL CARBONATE ## 20956

SAMPLE DISPOSAL DATE 1/1/2005

CONTACT BIO-TRACK Phone=07 32897179 Fax=07 32897155 Post= 781 MT GLORIOUS RD; HIGHVALE 4520




FOR THE ATTENTION OF MR ROWAN COSSINS

13 test samples have been received by Bio-Track for analysis. Thank You

Project: SHUTE HARBOUR Lab Ref. LR984.601

T’ “oHowing details have been recorded for this sample batch.

Flier ULLMAN & NOLAN GEOTECHNIC

REPORT MAILED TO MR ROWAN COSSINS

MAILING ADDRESS PO BOX 5630 MACKAY MC Q 4741

REPORT FAXED TO 07 4952 5455

CLIENT PHONE No. 07 4952 5255

LOGIN DATE 09 AUGUST 2004

YOUR JOB REFERENCE 21024.1 CLIENT ORDER NUMBER PER CHAIN OF CUSTODY

SAMPLE TYPE: SOIL SAMPLE FOR ACID SULFATE STUDY
SAMPLE DAT /8/04

E 3
SAMPLE CONDITION  SAMPLES LABELLED - INTACT - BAGGED - STORED ON ICE
SAMPLE STORAGE s dri .

CUSTODY RECORD: 13 samples now held by Bio-Track. Please check for any missing samples or labelling errors.

All samples listed for analysis have been received.

Hole/Sample Upper Lower Test Bio-Track Sample No.
A 27 0 0.5 SOIL CARBONATE #H# 20902
A 27 1.0 1.5 SOIL CARBONATE ## 20903
A 27 2.0 2.5 SOIL CARBONATE #H# 20904
A 27 3.0 3.5 SOIL CARBONATE #H# 20905
A 43 0 0.5 SOIL CARBONATE #H 20906
A 43 1.0 1.5 SOIL CARBONATE ## 20907
A 43 2.0 2.5 SOIL CARBONATE #H 20908
A 43 3.0 3.5 SOIL CARBONATE #H 20909
A 16 0 0.5 SOIL CARBONATE i## 20910
A 16 1.0 1.5 SOIL CARBONATE i 20911
A 16 2.0 2.5 SOIL CARBONATE #H 20912
A~ 3.0 3.5 SOIL CARBONATE ## 20913
A 3.5 3.75 SOIL CARBONATE ## 20914

SAMPLE DISPOSAL DATE 1/1/2005

CONTACT BIO-TRACK  Phone=07 32897179 Fax=07 32897155 Post= 781 MT GLORIOUS RD; HIGHVALE 4520




FOR THE ATTENTION OF MR ROWAN COSSINS

8 test samples have been received by Bio-Track for analysis. Thank You

Project: SHUTE HARBOUR Lab Ref. LR984.525

The following details have been recorded for this sample batch.

FIRM ULLMAN & NOLAN GEOTECHNIC

REPORT MAILED TO MR ROWAN COSSINS

MAILING ADDRESS PO BOX 5630 MACKAY MC Q 4741

REPORT FAXED TO 07 4952 5455

CLIENT PHONE No. 07 4952 5255

LOGIN DATE 09 AUGUST 2004

YOUR JOB REFERENCE  21024.1 CLIENT ORDER NUMBER PER CHAIN OF CUSTODY

SAMPLE TYPE: SOIL SAMPLE FOR ACID SULFATE STUDY
SAMPLE DATE 3/8/04

SAMPLE CONDITION SAMPLES LABELLED - INTACT - BAGGED - STORED ON ICE
SAMPIE STORAGE S i i

CUSTODY RECORD: 8 samples now held by Bio-Track. Please check for any missing samples or labelling errors.

All samples listed for analysis have been received.

Hole/Sample Upper Lower Test Bio-Track Sample No.
A 28 0.5 1.0 SOIL CARBONATE ## 20836
A 28 1.5 2.0 SOIL CARBONATE i 20837
A 28 2.5 3.0 SOIL CARBONATE i 20838
A 28 - 3.0 35 SOIL CARBONATE ## 20839
A 41 0.5 1.0 SOIL CARBONATE i 20840
A 41 1.5 2.0 SOIL CARBONATE ## 20841
A 41 2.5 3.0 SOIL CARBONATE . i 20842
A 41 35 3.75 SOIL CARBONATE H 20843

SAMPLE DISPOSAL DATE 1/1/2005

CONTACT BIO-TRACK  Phone=07 32897179 Fax=07 32897155 Post= 781 MT GLORIOUS RD; HIGHVALE 4520




FOR THE ATTENTION OF MR ROWAN COSSINS

42 test samples have been received by Bio-Track for analysis. Thank You .
Project: SHUTE HARBOUR Lab Ref. LR1984.435

T’ ~“oliowing details have been recorded for this sample batch.

Flr ULLMAN & NOLAN GEOTECHNIC s
REPORT MAILED TO MR ROWAN COSSINS x .

MAILING ADDRESS PO BOX 5630 MACKAY MC Q 4741

REPORT FAXED TO 07 4952 5455

CLIENT PHONE No. 07 4952 5255

LOGIN DATE 19 AUGUST 2004

YOUR JOB REFERENCE 21024.1 CLIENT ORDER NUMBER 60612

SAMPLE TYPE: SOIL SAMPLE FOR ACID SULFATE STUDY
SAMPLE DATE 17/7-10/8/04

SAMPLE CONDITION SAMPLES LABELLED - INTACT - BAGGED - CHILLED IN INSULATED PACKAGING
SAMPLE STORAGE smal mass-af—dueddample_sto:emat_mmmtempemune_q.n_pommnn bags. until 1/1/2005

CUSTODY RECORD: 42 samples now held by Bio-Track. Please check for any missing samples or labelling errors.

All samples listed for analysis have been received.

Hole/Sample Upper Lower Test Bio-Track Sample No.
A 36 0.5 1.0 SOIL CARBONATE #H 21346
A 36 1.5 2.0 SOIL CARBONATE i 21347
A 36 2.0 2.5 SOIL CARBONATE #HF 21348
A 36 2.5 3.0 SOIL CARBONATE ## 21349
A 36 3.0 3.5 SOIL CARBONATE i 21350
A 25 0 0.5 SOIL CARBONATE ## 21351
A 25 1.0 1.5 SOIL CARBONATE ## 21352
A 25 2.0 2.5 SOIL CARBONATE ## 21353
A 25 2.5 3.0 SOIL CARBONATE ## 21354
A 25 3.0 3.5 SOIL CARBONATE ## 21355
A3l 0.5 1.0 SOIL CARBONATE ## 21356
A 1.5 2.0 SOIL CARBONATE iH# 21357
A 2.5 3.0 SOIL CARBONATE ## 21358
A 31 3.0 3.5 SOIL CARBONATE ## 21359
A 39 0.5 1.0 SOIL CARBONATE ## 21360
A 39 1.5 2.0 SOIL CARBONATE “## 21361
A 39 2.5 3.0 SOIL CARBONATE ## 21362
A 39 3.0 3.25 SOIL CARBONATE ## 21363
A 34 0 0.5 SOIL CARBONATE #HF 21364
A 34 1.0 1.5 SOIL CARBONATE ## 21365
A 34 2.0 2.5 SOIL CARBONATE ## 21366
A 34 2.5 3.0 SOIL CARBONATE ## 21367
A 34 3.0 3.5 SOIL CARBONATE ## 21368
A 34 3.5 4.0 SOIL CARBONATE #F 21369
A 35 0.5 1.0 SOIL CARBONATE ## 21370
A 35 1.5 2.0 SOIL CARBONATE ## 21371
A 35 2.0 2.5 SOIL CARBONATE ## 21372
A 35 2.5 3.0 SOIL CARBONATE ## 21373
A 35 3.0 3.5 SOIL CARBONATE i# 21374
A 35 3.5 3.75 SOIL CARBONATE ## 21375
A 26 0 0.5 SOIL CARBONATE ## 21376
A 26 1.0 1.5 SOIL CARBONATE #HF 21377
A 26 2.0 2.5 SOIL CARBONATE i 21378
A 26 2.5 3.0 SOIL CARBONATE ## 21379
A 26 3.0 3.25 SOIL CARBONATE ## 21380
A4 0.6 1.1 SOIL CARBONATE i 21381
A4 1.6 2.1 SOIL CARBONATE ## 21382
A4 2.6 3.1 SOIL CARBONATE i 21383
A4 3.0 3.5 SOIL CARBONATE i 21384
A4 3.5 3.75 SOIL CARBONATE ## 21385
A7 0 0.5 SOIL CARBONATE i 21386
A7 0.5 1.0 SOIL CARBONATE i 21387

SAMPLE DISPOSAL DATE 1/1/2005

CONTACT BIO-TRACK Phone=07 32897179 Fax=07 32897155 Post= 781 MT GLORIOUS RD; HIGHVALE 4520




FOR THE ATTENTION OF MR ROWAN COSSINS

22 test samples have been received by Bio-Track for analysis. Thank You

Project: SHUTE HARBOUR Lab Ref. LR1984.433

The following details have been recorded for this sample batch.

FIRM ULLMAN & NOLAN: GEOTECHNIC

REPORT MAILED TO MR ROWAN COSSINS

MAILING ADDRESS PO BOX 5630 MACKAY MC Q 4741

REPORT FAXED TO 07 4952 5455

CLIENT PHONE No. 07 4952 5255

LOGIN DATE 19 AUGUST 2004 .

YOUR JOB REFERENCE  21024.1 CLIENT ORDER NUMBER 60612

SAMPLE TYPE: SOIL SAMPLE FOR ACID SULFATE STUDY ~

SAMPLE DATE 17/7-10/8/04 _ '

SAMPLE CONDITION  SAMPLES LABELLED - INTACT - BAGGED - CHILLED IN INSULATED PACKAGING
SAMPIE_STORAGE small '

CUSTODY RECORD: 22 samples now held by Bio-Track. Please check for any missing samples or labelling errors.

All samples listed for analysis have been received.

Hole/Sample Upper Lower Test ~ Bio-Track Sample No.
A 49 0 0.5 TAA & Cr reducible S #HF 21324
A 49 1.0 1.5 TAA & Cr reducibie S {21325
A 49 2.0 2.5 TAA & Cr reducibie S #H# 21326.
A 49 2.5 3.0 TAA & Cr reducible S {21327
A 49 3.0 3.5 TAA & Cr reducible S ## 21328
A 49 3.5 3.75 TAA & Cr reducible S #H 21329
A 48 0.5 1.0 TAA & Cr reducible S #H 21330
A 48 1.5 2.0 TAA & Cr reducible S ## 21331
A 48 2.0 2.5 TAA & Cr reducible S #H# 21332
A 48 2.5 3.0 TAA & Cr reducible S ## 21333
A 48 3.0 3.5 TAA & Cr reducible S #H# 21334
A 48 3.5 3.75 TAA & Cr reducible S #H 21335
A 51 0 0.5 TAA & Cr reducible S #H# 21336
A 51 1.0 1.5 TAA & Cr reducible S #H 21337
A 51 2.0 2.5 TAA & Cr reducible S #H 21338
A 51 2.5 3.0 TAA & Cr reducible S #H 21339
A 51 3.0 35 TAA & Cr reducible S #H 21340
A 50 0.5 1.0 TAA & Cr reducible S #HF 21341
A 50 1.5 2.0 TAA & Cr reducibie S .  ## 21342
A 50 2.5 3.0 TAA & Cr reducible S JHE 21343
A 50 3.0 3.5 TAA & Cr reducible S ## 21344
A 50 3.5 3.75 TAA & Cr reducible S ## 21345

SAMPLE DISPOSAL DATE 1/1/2005

CONTACT BIO-TRACK Phone=07 32897179 Fax=07 32897155 Post= 781 MT GLORIOUS RD; HIGHVALE 4520




FOR THE ATTENTION OF MR ROWAN COSSINS

18 test samples have been received by Bio-Track for analysis. Thank You

Project: SHUTE HARBOUR Lab Ref. LR1984.428

T “ollowing details have been recorded for this sample batch.

Flrm ULLMAN & NOLAN GEOTECHNIC

REPORT MAILED TO MR ROWAN COSSINS '

MAILING ADDRESS PO BOX 5630 MACKAY MC Q 4741

REPORT FAXED TO 07 4952 5455 4

CLIENT PHONE No. 07 4952 5255 .

LOGIN DATE 19 AUGUST 2004

YOUR JOB REFERENCE  21024.1 CLIENT ORDER NUMBER 60612

SAMPLE TYPE: SOIL SAMPLE FOR ACID SULFATE STUDY

SAMPLE DATE 17/7-10/8/04

SAMPLE CONDITION  SAMPLES LABELLED - INTACT - BAGGED - CHILLED IN INSULATED PACKAGING
SAMPIE_STORAG sma i :

CUSTODY RECORD: 18 samples now held by Bio-Track. Please check for any missing samples or labelling errors.

All samples listed for analysis have been received.

Hole/Sample Upper Lower Test Bio-Track Sample No.
A4 0.6 1.1 Cr S ONLY ## 21275
A4 1.1 1.6 Cr S ONLY ## 21276
A4 1.6 2.1 Cr S ONLY - ## 21277
A4 2.1 2.6 Cr S ONLY i 21278
A4 2.6 3.1 Cr S ONLY ## 21279
A4 3.0 3.5 Cr S ONLY ‘ ## 21280
A4 3.5 3.75 Cr S ONLY ## 21281
A 49 0.5 1.0 Cr S ONLY ## 21282
A49 1.5 2.0 Cr S ONLY ## 21283
A 48 0 0.5 Cr S ONLY i 21284
A 48 1.0 1.5 Cr S ONLY i 21285
A 0.5 1.0 Cr S ONLY i 21286
A 1.5 2.0 Cr S ONLY i 21287
A 50 0 0.5 Cr S ONLY ## 21289
A 50 1.0 1.5 Cr S ONLY #H# 21290
A 50 2.0 2.5 Cr S ONLY ## 21291
A7 0 0.5 Cr S ONLY #if 21292
A7 0.5 1.0 Cr S ONLY ## 21293

SAMPLE DISPOSAL DATE 1/1/2005

CONTACT BIO-TRACK Phone=07 32897179 Fax=07 32897155 Post= 781 MT GLORIOUS RD; HIGHVALE 4520




FOR THE ATTENTION OF MR ROWAN COSSINS

35 test samples have been received by Bio-Track for analysis. Thank You

Project: SHUTE HARBOUR Lab Ref. LR1984.424

The following details have been recorded for this sample batch.

FIRM - ULLMAN & NOLAN GEOTECHNIC

REPORT MAILED TO MR ROWAN COSSINS

MAILING ADDRESS PO BOX 5630 MACKAY MC Q 4741

REPORT FAXED TO 07 4952 5455

CLIENT PHONE No. 07 4952 5255

LOGIN DATE 19 AUGUST 2004

YOUR JOB REFERENCE  21024.1 CLIENT ORDER NUMBER 60612

SAMPLE TYPE: SOIL SAMPLE FOR ACID SULFATE STUDY

SAMPLE DATE 17/7-10/8/04

SAMPLE CONDITION ~ SAMPLES LABELLED - INTACT - BAGGED - CHILLED IN INSULATED PACKAGING
SAMPLE STORAG Sma i :

CUSTODY RECORD: 35 samples now held by Bio-Track. Please check for any missing samples or labelling errors.

All samples listed for analysis have been received.

Hole/Sample Upger Lower Test Bio-Track Sample No.
A 32 0. 1.0 Cr S ONLY ## 21210
A 32 1.5 2.0 Cr S ONLY ## 21211
A 36 0 0.5 Cr S ONLY ## 21212
A 36 0.5 1.0 Cr S ONLY ## 21213
A 36 1.0 1.5 Cr S ONLY ## 21214
A 36 1.5 2.0 Cr S ONLY ## 21215
A 36 2.0 2.5 Cr S ONLY i 21216
A 36 2.5 3.0 Cr S ONLY i 21217
A 36 3.0 35 Cr S ONLY ## 21218
A 30 0.5 1.0 Cr S ONLY i 21219
A 30 1.5 2.0 Cr S ONLY it 21220
A 25 0 0.5 Cr S ONLY ## 21221
A 25 0.5 1.0 Cr S ONLY ## 21222
A 25 1.0 1.5 Cr S ONLY i 21223
A 25 1.5 2.0 Cr S ONLY ## 21224
A 25 2.0 2.5 Cr S ONLY ## 21225
A 25 2.5 3.0 Cr S ONLY ## 21226
A 25 3.0 3.5 Cr S ONLY i 21227
A3l 0 0.5 Cr S ONLY ## 21228
A 31 0.5 1.0 Cr S ONLY i 21229
A 31 1.0 1.5 Cr S ONLY ## 21230
A 31 1.5 2.0 Cr S ONLY #H# 21231
A 31 2.0 2.5 Cr S ONLY ## 21232
A3l 2.5 3.0 Cr S ONLY ## 21233
A 31 3.0 3.5 Cr S ONLY ## 21234
A 42 0.5 1.0 Cr S ONLY ## 21235
A 42 1.5 2.0 Cr S ONLY ## 21236
A 42 2.5 3.0 Cr S ONLY ## 21237
A 39 0 0.5 Cr S ONLY ## 21238
A 39 0.5 1.0 Cr S ONLY ## 21239
A 39 1.0 1.5 Cr S ONLY ## 21240
A 39 1.5 2.0 Cr S ONLY ## 21241
A 39 2.0 2.5 Cr S ONLY it 21242
A 39 2.5 3.0 Cr S ONLY ## 21243
A 39 3.0 3.25 Cr S ONLY ## 21244

SAMPLE DISPOSAL DATE 1/1/2005

CONTACT BIO-TRACK Phone=07 32897179 Fax=07 32897155 Post= 781 MT GLORIOUS RD; HIGHVALE 4520




FOR THE ATTENTION OF MR ROWAN COSSINS

30 test samples have been received by Bio-Track for analysis. Thank You
Project: SHUTE HARBOUR Lab Ref. LR1984.431

'K ~“ollowing details have been recorded for this sample batch.

Friwe ULLMAN & NOLAN GEOTECHNIC

REPORT MAILED TO MR ROWAN COSSINS

MAILING ADDRESS PO BOX 5630 MACKAY MC Q 4741

REPORT FAXED TO 07 4952 5455

CLIENT PHONE No. 07 4952 5255

LOGIN DATE 19 AUGUST 2004

YOUR JOB REFERENCE  21024.1 CLIENT ORDER NUMBER 60612

SAMPLE TYPE: SOIL SAMPLE FOR ACID SULFATE STUDY
SAMPLE DATE 17/7-10/8/04

SAMPLE CONDITION SAMPLES LABELLED - INTACT - BAGGED - CHILLED IN INSULATED PACKAGING
SAMPLE STORAGE small mass_of_dﬁ.ed_;amplg_stqnedmmpepajnrn in polythene bags until 1/1/2005

CUSTODY RECORD: 30 samples now held by Bio-Track. Please check for any mlssmg samples or labellmg erTors.

All samples listed for analysis have been received.

PPropPRIEII>IIEE>EE>D>

Hole/Sample Upper Lower Test Bio-Track Sample No.
A 32 0 0.5 TAA & Cr reducible S #HE 21294
A 32 1.0 1.5 TAA & Cr reducible S - 45 21295
A 32 2.0 2.5 TAA & Cr reducible S ## 21296
A 32 2.5 3.0 TAA & Cr reducible S ## 21297
A 32 3.0 3.5 TAA & Cr reducible S #H 21298
A 30 0 0.5 TAA & Cr reducible S #HF 21299
A 30 1.0 15 TAA & Cr reducible S #H 21300 .
A 30 2.0 2.5 TAA & Cr reducible S #H# 21301
A 30 2.5 3.0 TAA & Cr reducible S #H# 21302
30 3.0 3.5 TAA & Cr reducible S #H 21303
42 0 0.5 TAA & Cr reducible S #F 21304
1.0 1.5 TAA & Cr reducible S ## 21305
. 2.0 2.5 TAA & Cr reducible S ## 21306
42 3.0 3.5 TAA & Cr reducible S #H 21307
42 3.5 3.75 TAA & Cr reducible S #H 21308
38 0 0.5 TAA & Cr reducible S #H 21309
38 1.0 1.5 TAA & Cr reducible S #H 21310
38 2.0 2.5 TAA & Cr reducible S #HF 21311
38 2.5 3.0 TAA & Cr reducible S #H# 21312
38 3.0 3.5 TAA & Cr reducible S #H 21313
37 0.5 1.0 TAA & Cr reducible S i 21314
37 1.5 2.0 TAA & Cr reducible S #H 21315
37 2.0 2.5 TAA & Cr reducible S #F 21316
37 2.5 3.0 TAA & Cr reducible S #HF 21317
37 3.0 3.5 TAA & Cr reducible S - -#4# 21318
29 0.5 1.0 TAA & Cr reducible S #H 21319
29 1.5 2.0 TAA & Cr reducible S #H# 21320
29 2.5 3.0 TAA & Cr reducible S #H# 21321
29 3.0 3.5 TAA & Cr reducible S #HF 21322
29 3.5 3.75 TAA & Cr reducible S #HF 21323

SAMPLE DISPOSAL DATE 1/1/2005

CONTACT BIO-TRACK Phone=07 32897179 Fax=07 32897155 Post= 781 MT GLORIOUS RD; HIGHVALE 4520




FOR THE ATTENTION OF MR ROWAN COSSINS

30 test samples have been received by Bio-Track for analysis. Thank You '

Project: SHUTE HARBOUR Lab Ref. LR1984.427

The following details have been recorded for this sample batch.

FIRM ULLMAN & NOLAN GEOTECHNIC

REPORT MAILED TO MR ROWAN COSSINS

MAILING ADDRESS PO BOX 5630 MACKAY MC Q 4741

REPORT FAXED TO 07 4952 5455

CLIENT PHONE No. 07 4952 5255

LOGIN DATE 19 AUGUST 2004

YOUR JOB REFERENCE  21024.1 CLIENT ORDER NUMBER 60612

SAMPLE TYPE: SOIL SAMPLE FOR ACID SULFATE STUDY

SAMPLE DATE 17/7-10/8/04

SAMPLE CONDITION SAMPLES LABELLED - INTACT - BAGGED - CHILLED IN INSULATED PACKAGING
SAMPLE STORAGE small i i

CUSTODY RECORD: 30 samples now held by Bio-Track. Please check for any missing samples or labelling errors.

All samples listed for analysis have been received.

Hole/Sample Upper Lower Test Bio-Track Sample No.
A 38 0.5 1.0 Cr S ONLY ## 21245
. A 38 1.5 2.0 Cr S ONLY #H# 21246
A 37 0 0.5 Cr S ONLY #H# 21247
A 37 1.0 1.5 Cr S ONLY ## 21248
A 34 0 0.5 Cr S ONLY H 21249
A 34 0.5 1.0 Cr S ONLY ## 21250
A 34 1.0 1.5 Cr S ONLY ## 21251
A 34 1.6 2.0 Cr S ONLY i 21252
A 34 2.0 2.5 Cr S ONLY #H 21253
A 34 2.5 3.0 Cr S ONLY ## 21254
A 34 3.0 3.5 Cr S ONLY #H#F 21255
A 34 3.5 4.0 Cr S ONLY i 21256
A 35 0 0.5 Cr S ONLY # 21257
A 35 0.5 1.0 Cr S ONLY i 21258
A 35 1.0 1.5 Cr S ONLY ## 21259
A 35 1.5 2.0 Cr S ONLY i#H# 21260
A 35 2.0 2.5 Cr S ONLY #H 21261
A 35 2.5 3.0 Cr S ONLY #H# 21262
A 35 3.0 3.5 Cr S ONLY i 21263
A 35 3.5 3.75 Cr S ONLY ## 21264
A 26 0 0.5 Cr S ONLY ## 21265
A 26 0.5 1.0 Cr S ONLY i 21266
A 26 1.0 1.5 Cr S ONLY i## 21267
A 26 1.5 2.0 Cr S ONLY ## 21268
A 26 2.0 2.5 Cr S ONLY ## 21269
A 26 2.5 3.0 Cr S ONLY ## 21270
A 26 3.0 3.25 Cr S ONLY ## 21271
A 29 0 0.5 Cr S ONLY i# 21272
A 29 1.0 15 Cr S ONLY #H# 21273
A 29 2.0 2.5 Cr S ONLY i 21274

SAMPLE DISPOSAL DATE 1/1/2005

CONTACT BiO-TRACK Phone=07 32897179 Fax=07 32897155 Post= 781 MT GLORIOUS RD; HIGHVALE 4520




FOR THE ATTENTION OF MR ROWAN COSSINS

14 test samples have been received by Bio-Track for analysis. Thank You

Project: SHUTE HARBOUR MARINA Lab Ref. LR15104.391

T» “ollowing details have been recorded for this sample batch.

Fl, ULLMAN & NOLAN TECHNICAL SERVICES P/L

REPORT MAILED TO MR ROWAN COSSINS

MAILING ADDRESS PO BOX 5630 MACKAY MC Q 4741

REPORT FAXED TO 07 4952 5455

CLIENT PHONE No. 07 4952 5255

LOGIN DATE 15 OCTOBER 2004

YOUR JOB REFERENCE  21024.1 CLIENT ORDER NUMBER PER EMAIL 14/10/04

SAMPLE TYPE: SOIL SAMPLE
SAMPLE DATE 20-21/7/04

SAMPLE CONDITION SAMPLES LABELLED, INTACT, EVACUATED, HEAT SEALED IN 02 RESISTANT POLYMER
SAMPLE STORAGE dried Jmple—sta:ed_at_mom_tempenaj;unu.n_ﬂz_bamer film until 1/7/2005

CUSTODY RECORD: 14 samples now held by Bio-Track. Please check for any missing samples or labelling errors.

All samples listed for analysis have been received.

Hole/Sample Upper Lower Test Bio-Track Sample No.
A 22 0 0.5 SOIL EC ## 22471
A 22 0.5 1.0 SOIL EC i 22472
A 22 1.0 1.5 'SOIL EC ## 22473
A 22 1.5 2.0 SOIL EC #H 22474
A 22 2.0 2.5 SOIL EC ## 22475
A 22 2.5 3.0 SOIL EC #H 22476
A 22 3.0 3.5 SOIL EC #H 22477
-A 25 0 0.5 SOIL EC i 22478
A25 0.5 1.0 SOIL EC i 22479
A 25 1.0 1.5 SOIL EC i 22480
A 25 1.5 2.0 SOIL EC i 22481
A~ 2.0 2.5 SOIL EC it 22482
A 2.5 3.0 SOIL EC i 22483
A 3.0 3.5 SOIL EC i 22484

SAMPLE DISPOSAL DATE 1/7/2005

CONTACT BIO-TRACK  Phone=07 32897179 Fax=07 32897155 Post= 781 MT GLORIOUS RD; HIGHVALE 4520
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