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Annex B to

A4534

Dated 27 Aug 10

Title

Content

A4534 1 Herd Sands

Multibeam bathymetry and seabed characterisation

A4534_2_Whitburn Bay

Multibeam bathymetry and seabed characterisation

A4534 3 Salterfern Rocks

Multibeam bathymetry and seabed characterisation

A4534 4 Blast Beach

Multibeam bathymetry and seabed characterisation

A4534_5_Hartlepool North Sands

Multibeam bathymetry and seabed characterisation

A4534_6_Saltburn-by-the-Sea

Multibeam bathymetry and seabed characterisation

A4534_7_Skinningrove

Multibeam bathymetry and seabed characterisation

A4534_8_Runswick Bay

Multibeam bathymetry and seabed characterisation

A4534 9 Sandsend

Multibeam bathymetry and seabed characterisation

A4534_10_Whitby West Beach

Multibeam bathymetry and seabed characterisation

A4534_11_Robin Hood’s Bay

Multibeam bathymetry and seabed characterisation

A4534 12_Scarborough North

Multibeam bathymetry and seabed characterisation

A4534_13_Scarborough South

Multibeam bathymetry and seabed characterisation

A4534 14 _Cayton Bay

Multibeam bathymetry and seabed characterisation

A4534_15_Filey Bay

Multibeam bathymetry and seabed characterisation

Rendered Data

Folder Name File Name

A4534 1 A4534_1_Herd Sands_1m_OD.xyz
A4534 1 A4534 1_Herd Sands_ALL_OD.xyz
A4534_1 A4534_1_Herd Sands_TIDE.tdx

A4534 2 A4534 2 Whitburn Bay_1m_OD.XYZ
A4534 2 A4534_2_Whitburn Bay_ALL_OD.xyz
A4534 2 A4534 2 Whitburn Bay_TIDE.tdx
A4534 2 A4534_2_Whitburn Bay TOPO_OD.xyz
A4534 3 A4534_3_Salterfen Rocks_1m_OD.XYZ
A4534 3 A4534_3_Salterfen Rocks_ALL_OD.xyz
A4534 3 A4534_3_Salterfen Rocks_TIDE.tdx
A4534 3 A4534_3_Salterfen Rocks_TOPO_OD.XYZ
A4534 4 A4534 4 Blast Beach_1m_OD.XYZ
A4534 4 A4534_4 Blast Beach_ALL_OD.xyz
A4534 4 A4534_4 Blast Beach_TIDE.tdx

A4534 4 A4534_4_Blast Beach_TOPO_OD.XYZ
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Rendered Data (Contd)

Folder Name File Name

A4534 5 A4534_5_Hartlepool North Sands_1m_OD.xyz
A4534 5 A4534_5_Hartlepool North Sands_ALL_OD.xyz
A4534 5 A4534_5_Hartlepool North Sands_TIDE..tdx
A4534 6 A4534_6_Saltburn-by-theSea_1m_OD.xyz
A4534 6 A4534_6_Saltburn-by-theSea_ALL_OD.xyz
A4534 6 A4534_6_Saltburn-by-theSea_TIDE.tdx
A4534 7 A4534 7_Skinningrove_1m_QOD.xyz

A4534 7 A4534_7_Skinningrove_ALL_OD.xyz

A4534 7 A4534_7_Skinningrove_TIDE.tdx

A4534 7 A4534_7_Skinningrove_TOPO_OD.XYZ
A4534 8 A4534_8_Runswick Bay_1m_OD.xyz

A4534 8 A4534_8_Runswick Bay ALL_OD.xyz
A4534 8 A4534_8_Runswick Bay_TIDE.tdx

A4534 8 A4538_8_Runswick Bay TOPO_OD.XYZ
A4534 9 A4534_9_Sandsend_1m_OD.xyz

A4534 9 A4534 9 Sandsend_ALL_OD.xyz

A4534 9 A4534_9_Sandsend_TIDE.tdx

A4534 10 A4534_10_Whitby West Beach_1m_OD.xyz
A4534 10 A4534_10_Whitby West Beach_ALL_OD.xyz
A4534 10 A4534_10_Whitby West Beach_TIDE.tdx
A4534 10 A4534_10_Whitby West Beach_TOPO_OD.XYZ
A4534 11 A4534_11_Robin Hood's Bay_1m_OD.xyz
A4534 11 A4534_11_Robin Hood's Bay_ALL_OD.xyz
A4534 11 A4534_11_Robin Hood's Bay_TIDE.tdx
A4534 11 A4534_11_Robin Hood's Bay_TOPO_OD.XYZ
A4534 12 A4534 _12_Scarborough North_1m_OD.xyz
A4534 12 A4534_12_Scarborough North_ALL_OD.xyz
A4534 12 A4534_12_Scarborough North_TIDE.tdx
A4534 13 A4534_13_Scarborough South_1m_OD.xyz
A4534 13 A4534 _13_Scarborough South_ALL_OD.xyz
A4534 13 A4534_13_Scarborough South_TIDE..tdx
A4534 14 A4534_14_Cayton Bay_1m_OD.xyz

A4534 14 A4534_14_Cayton Bay_ALL_OD.xyz

A4534 14 A4534_14_Cayton Bay_TIDE.tdx

A4534 15 A4534 _15_Filey Bay_1m_OD.xyz

A4534 15 A4534 _15_Filey Bay_ALL_OD.xyz

A4534 15 A4534_15_ Filey Bay_TIDE.tdx
A4534_Transits\Transit 1-2 20100824_1PPC_5-0m_OD.xyz
A4534_Transits\Transit 1-2 20100824_ALLPOINTS_OD.xyz
A4534_Transits\Transit 1-2 2010__0391140_1.hs2
A4534_Transits\Transit 1-2 2010__0391216_1.hs2
A4534_Transits\Transit 1-2 2010__0391140_1.gsf

A4534 Transits\Transit 1-2 2010_0391216_1.gsf
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Rendered Data (Contd)

Folder Name

File Name

A4534 Transits\Transit 2-3

20100824_1PPC_5-0m_OD.xyz

A4534 Transits\Transit 2-3

20100824_ALLPOINTS_5-0m_OD.xyz

A4534 Transits\Transit 2-3

2010__0381315_1.hs2

A4534 Transits\Transit 2-3

2010__0381329_1.hs2

A4534 Transits\Transit 2-3

2010__0381351_1.hs2

A4534 Transits\Transit 2-3

2010__0381315_1.gsf

A4534 Transits\Transit 2-3

2010__0381329_1.gsf

A4534 Transits\Transit 2-3

2010__0381351_1.gsf

A4534 Transits\Transit 3-4

20100824_1PPC_5-0m_OD.xyz

A4534 Transits\Transit 3-4

20100824_ALLPOINTS_5-0m_OD.xyz

A4534 Transits\Transit 3-4

2010__0781212_1.hs2

A4534 Transits\Transit 3-4

2010__0781212_1.gsf

A4534 Transits\Transit 4-5

20100824_ALLPOINTS_5-O0m_OD.xyz

A4534 Transits\Transit 4-5

20100824_1PPC_5-0m_OD.xyz

A4534 Transits\Transit 4-5

2010__0781015_1.hs2

A4534 Transits\Transit 4-5

2010__0781050_1.hs2

A4534 Transits\Transit 4-5

2010__0781112_1.hs2

A4534 Transits\Transit 4-5

2010__0781141_1.hs2

A4534 Transits\Transit 4-5

2010__0781015_1.gsf

A4534 Transits\Transit 4-5

2010__0781050_1.gsf

A4534 Transits\Transit 4-5

2010__0781112_1.gsf

A4534 Transits\Transit 4-5

2010__0781141_1.gsf

A4534 Transits\Transit 5-6

20100824_ALLPOINTS_5-O0m_OD.xyz

A4534 Transits\Transit 5-6

20100824_1PPC_5-0m_OD.xyz

A4534 Transits\Transit 5-6

2010__0771042_1.hs2

A4534 Transits\Transit 5-6

2010__0771112_1.hs2

A4534 Transits\Transit 5-6

2010__0771141_1.hs2

A4534 Transits\Transit 5-6

2010__0771213_1.hs2

A4534 Transits\Transit 5-6

2010__0771230_1.hs2

A4534 Transits\Transit 5-6

2010__0771252_1.hs2

A4534 Transits\Transit 5-6

2010__0771042_1.gsf

A4534 Transits\Transit 5-6

2010__0771112_1.gsf

A4534 Transits\Transit 5-6

2010__0771141_1.gsf

A4534 Transits\Transit 5-6

2010__0771213_1.gsf

A4534 Transits\Transit 5-6

2010__0771230_1.gsf

A4534 Transits\Transit 5-6

2010__0771252_1.gsf

A4534 Transits\Transit 6-7

20100825_1PPC_5-0m_OD.xyz

A4534 Transits\Transit 6-7

20100825_ALLPOINTS_5-0m_OD.xyz

A4534 Transits\Transit 6-7

2010__0761213_1.hs2

A4534 Transits\Transit 6-7

2010__0761241_1.hs2

A4534 Transits\Transit 6-7

2010_0761213_1.gsf

A4534 Transits\Transit 6-7

2010__0761241_1.gsf

A4534 Transits\Transit 7-8

20100825_1PPC_5-0m_OD.xyz
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A4534 Transits\Transit 7-8

20100825_ALLPOINTS_5-0m_OD.xyz

A4534 Transits\Transit 7-8

2010__0491057_1.hs2

A4534 Transits\Transit 7-8

2010__0491133_1.hs2

A4534 Transits\Transit 7-8

2010__0491154_1.hs2

A4534 Transits\Transit 7-8

2010__0491057_1.gsf

A4534 Transits\Transit 7-8

2010__0491133_1.gsf

A4534 Transits\Transit 7-8

2010__0491154_1.gsf

A4534 Transits\Transit 8-9

20100825_1PPC_5-0m_QOD.xyz

A4534 Transits\Transit 8-9

20100825_ALLPOINTS_5-O0m_OD.xyz

A4534 Transits\Transit 8-9

2010__04910563_1.hs2

A4534 Transits\Transit 8-9

2010__0491057_1.hs2

A4534 Transits\Transit 8-9

2010__0491133_1.hs2

A4534 Transits\Transit 8-9

2010__0491053_1.gsf

A4534 Transits\Transit 8-9

2010__0491057_1.gsf

A4534 Transits\Transit 8-9

2010__0491133_1.gsf

A4534 Transits\Transit 9-10

20100825_1PPC_5-0m_OD.xyz

A4534 Transits\Transit 9-10

20100825_ALLPOINTS_5-O0m_OD.xyz

A4534 Transits\Transit 9-10

2010__0471204_1.hs2

A4534 Transits\Transit 9-10

2010__0471204_1.gsf

A4534 Transits\Transit 10-11

20100826_1PPC_5-0m_OD.xyz

A4534 Transits\Transit 10-11

20100826_ALLPOINTS_5-0m_OD.xyz

A4534 Transits\Transit 10-11

2010__0481006_1.hs2

A4534 Transits\Transit 10-11

2010__0481036_1.hs2

A4534 Transits\Transit 10-11

2010__0481112_1.hs2

A4534 Transits\Transit 10-11

2010__0481145_1.hs2

A4534 Transits\Transit 10-11

2010__0481006_1.gsf

A4534 Transits\Transit 10-11

2010__0481036_1.gsf

A4534 Transits\Transit 10-11

2010__0481112_1.gsf

A4534 Transits\Transit 10-11

2010_0481145_1.gsf

A4534 Transits\Transit 11-12

20100826_1PPC_5-0m_OD.xyz

A4534 Transits\Transit 11-12

20100826_ALLPOINTS_5-0m_OD.xyz

A4534 Transits\Transit 11-12

2010__1591515_1.hs2

A4534 Transits\Transit 11-12

2010__1591534_1.hs2

A4534 Transits\Transit 11-12

2010__1591604_1.hs2

A4534 Transits\Transit 11-12

2010__1591633_1.hs2

A4534 Transits\Transit 11-12

2010__1591703_1.hs2

A4534 Transits\Transit 11-12

2010__1591515_1.gsf

A4534 Transits\Transit 11-12

2010__1591534_1.gsf

A4534 Transits\Transit 11-12

2010__1591604_1.gsf

A4534 Transits\Transit 11-12

2010__1591633_1.gsf

A4534 Transits\Transit 11-12

2010__1591703_1.gsf

A4534 Transits\Transit 12-13

20100826_1PPC_5-0m_OD.xyz
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| 20100826_ALLPOINTS_5-0m_OD.xyz

| A4534_Transits\Transit 12-13
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File Name

A4534 Transits\Transit 12-13

2010__1591427_1.hs2

A4534 Transits\Transit 12-13

2010__1591427_1.gsf

A4534 Transits\Transit 13-14

20100826_1PPC_5-0m_OD.xyz

A4534 Transits\Transit 13-14

20100826_ALLPOINTS_5-O0m_OD.xyz

A4534 Transits\Transit 13-14

2010__1671516_1.hs2

A4534 Transits\Transit 13-14

2010__1671512_1.hs2

A4534 Transits\Transit 13-14

2010__1671512_1.gsf

A4534 Transits\Transit 13-14

2010__1671516_1.gsf

A4534 Transits\Transit 14-15

20100826_1PPC_5-0m_OD.xyz

A4534 Transits\Transit 14-15

20100826_ALLPOINTS_5-0m_OD.xyz

A4534 Transits\Transit 14-15

2010__1681001_1.hs2

A4534 Transits\Transit 14-15

2010__1681037_1.hs2

A4534 Transits\Transit 14-15

2010__1681057_1.hs2

A4534 Transits\Transit 14-15

2010__1681001_1.gsf

A4534 Transits\Transit 14-15

2010__1681037_1.gsf

A4534 Transits\Transit 14-15

2010__1681057_1.gsf
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Horizontal and Vertical Positioning system precision

Annex C to
A4534
Dated 27 Aug 10

TRIMBLE MS860 Geodetic grade GPS Receiver and Heading system, utilising RTK corrections.

HORIZONTAL ACCURACY

VERTICAL ACCURACY

| REAL TIME KINEMATIC

+10mm + 1ppm RMS

+20mm + 1ppm RMS

All horizontal positions in the survey are referred to Ordnance Datum (Newlyn).
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Annex D to
A4534
Dated 27 Aug 10

Multibeam Echosounder Calibration

Patch tests are tests which are performed after initial equipment installation, and periodically thereafter
as well as if sensors are modified, to quantify any residual biases from the initial system alignment.

During this calibration series, four separate tests must be performed to determine residual alignment
biases for:

Roll offset

Position Time Delay (Latency)
Pitch Offset

Yaw (Heading) Offset

Errors relating to Multibeam

Roll: Sonar and Motion Reference Unit (MRU) alignment relative to vertical.
Can cause large depth and position errors at outer beams.

— Actual Bobllam
E — Measured Botiom
= b
L 3
4 b
o -"' \:
ol N
e ,
- '\___‘ .
M —_—-l-..___:\:\;_‘:.___ A

Pitch: Sonar and MRU alignment relative to vertical.
Can cause depth and position errors across the swath.

— Actual Bottom
— Measured Bottom
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Yaw (Heading):  Sonar and MRU alignment relative to vertical
Can cause depth and position errors across the swath.

— Actual Bottom
— Meazured Bottom

Latency:  The delay between position and fix transmission.
Will cause positional errors.
Error is independent of multibeam system.

— Actual Bottom
— Measured Bottom

g

1}
T

o B
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Annex E to
A4534
Dated 27 Aug 10

Data Processing Procedures
Bathymetric Data

Multibeam Processing Stages

Kongsberg SIS software was used to control the MBES system during the data gathering phase.

Data was simultaneously logged in Kongsberg SIS and HYPACK HYSWEEP software to ensure data
redundancy were a computer to fail.

After data gathering the data was post processed in HYPACK MBMax where the following stages of
processing were undertaken:

¢ Navigation data was processed.

e Motion Sensor data was examined and edited as required.

e Automatic filtering of the data was carried out.

e Individual lines of MBES sounding data were manually edited.

e  Processed files were loaded into Fledermaus visualisation and editing software and fully
quality assured before being unloaded back to Hypack.

e The data was gridded at an appropriate post spacing for the scale of plot requested by the
client. This was exported to AutoCAD for presentation.

e The data was contoured at 1m intervals in Hypack and exported to AutoCAD.

e XY, Z files at 0.5m post spacing were generated and exported in Hypack. These higher
density data files will be rendered to the client in ASCII X,Y,Z format.
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Annex F to
A4534
Dated 27 Aug 10

Standard Disclaimer

1.

All client-supplied data is taken on trust as being accurate and correct, and the sub contractor
cannot be held responsible for the quality and accuracy of that data set.

Geophysical interpretation of bathymetry and sonar is based on an informed opinion of the supplied
data, and is subject to inherent errors outwith the control of the interpretational geophysicist, which
include but are not limited to GPS positioning errors, navigation busts, data quality, assumed speed
velocity sediment profiles in the absence of Geotechnical data, sub bottom profile pulse width, and
induced scaling errors therein associated with seismic signature.

The limits of this survey are defined by the data set; outwith the survey limits are not covered at any
level by the sub contractor.

The data is accurate at the time of data acquisition, the sub contractor cannot be held responsible
for environmental changes, and the client by accepting this report accepts that the environment of
the seabed is subject to continuous change, that items of debris, hard contacts etc. may move,
appear, be relocated or removed, thickness of surficial sediment change out with the knowledge of
the sub contractor and they will not be held responsible for such actions at any level.
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INTRODUCTION

This report summarises the methods used and results of particle size analysis of
sediment samples identified as A4534 series, collected over the period February
2010 to June 2010. Sediment samples were delivered to Stirling in white plastic
buckets, having previously undergone no treatment or preservation. Each bucket
was identified with the sample number in the format A4534-xx-y, xx presumably
representing transect number and y representing sample number from that transect;
and contained the date and time of collection, GPS position and sample number
(Appendix A Table A.1).

METHODS

Analysis for particle sizing was conducted in 2 stages, through a process of wet
sieving and dry sieving.

An aqueous solution of sodium hexametaphosphate (NaPOs)s is used to prevent
clumping and concretion of the fine particles of sediment. The solution was made
using 6.2g of crystalline (NaPOs)e dissolved in one litre of water; warmed under the
hot tap to ensure all the (NaPOs)s had dissolved. A representative sample weighing
approximately 25g was weighed accurately on a 4 decimal place (dp) analytical
balance (Mettler AJ100, Mettler-Toledo Ltd, Leicester, UK). This was placed into a
500ml glass beaker, to which 10ml aqueous sodium hexametaphosphate and 250ml|
of tap water was added. The content of the beaker was stirred using a glass rod for 6
minutes and then allowed to stand overnight. After 24 hours the sample was re-
stirred for a further 6 minutes before being washed through a 63um sieve. Washing
consisted of pudding the sieve in a white tray until the water ran clear. The
sediment that remained on the sieve was further processed by dry sieving.

The sample retained on the sieve was dried for a minimum of 1 hour, or until
completely dry, in an oven at 909C. After drying and cooling at room temperature,
the sample was gently brushed from the sieve into a plastic weighing pan and
accurately re-weighed on a 4 dp analytical balance. At this stage the difference in
weight was the mass of particles less than 63um in size removed through wet sieving
as described above.

After re-weighing the sample was transferred to a series of eight stacked sieves
(2mm, 1mm, 500um, 250um, 180um, 125um, 90um and 63um) plus a base pan, for
dry sieving. The use of these specific sieve sizes ensures the sediment sample is
divided according to the Wentworth Phi scale (Table 1). Samples are placed on to an
Analysette 3 SPARTAN pulverisette 0 automatic shaker (Fritsch, Oberstein, Germany)
and shaken for 10 minutes at an amplitude of 1.5. Under shaking, the sample falls
through the stacked sieves until individual particles are retained. The content of
individual sieves is then weighed in a tared plastic weighing pan on a 4 dp analytical
balance. The weight of the contents of the base pan was added to the weight of the
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fraction removed through wet sieving to give the total weight of particles less than
63um, identified in the Wentworth scale as a mixture of silt and clay.

The weight of each Phi (¢) grain size is converted to a percentage of the original
samples weight and a cumulative frequency curve generated. Quartiles Q10, Mdd
and Q30 (units = Phi) frequency lines are added where the curve intersects the
cumulative frequency at 25%, 50% and 75% respectively, the values of Phi being read
off the X-axis. Phi quartile skewness (skqd) is calculated as (Q10-Q30)/2)-Mdd
(Holme and Mclintyre, 1971). Median grain size is calculated from a standard curve
represented by the equation 1000.3e %% where X is equal to Mddg. Kurtosis and
skewness of the distribution of weight of sediment within each Wentworth scale
partition was calculated using Wessa (2009). For both these values, however, their
validity is truncated given that the distribution of sediment is limited to phi-scores
between -2 and 4 and not the total of all possible phi-scores and therefore true
normal distributions and deviations from this are not possible given the data
requested be analysed.

Table 1: Relationship between particle sizes, Wentworth phi (@) units under the
Wentworth classification of sediment.

Particle Size Range @ Units Grade name
(mm)
> 256 <-8.0 Boulder
256 to 64 -8.0t0-6.0 Cobble
64to 4 -6.0t0-2.0 Pebble
4to?2 -2.0to-1.0 Granule
2to1l -1.0t0 0.0 Very course
sand
1t00.5 0.0to 1.0 Coarse sand
0.5t00.25 1.0t0 2.0 Medium sand
0.25t0 0.125 2.0to0 3.0 Fine sand
0.125 to 0.0625 3.0to 4.0 Very fine sand
0.0625 to 0.0039 4.0t0 8.0 Silt
<0.0039 >8.0 Clay

4|Page



Aspect Land and Hydrographic Surveys Ltd
A4534 Samples

RESULTS
General comments:

Samples 2-2 and 3-4 (highlighted in red in Tables) contained virtually no sediment
but significant quantities of seawater, which rendered the sample un-usable.

Samples 3-5, 4-4, 6-4 and 11-1 contained a significant proportion by weight above
2mm in size, which rendered calculation of the Wentworth parameters, plus kurtosis
and skewness impossible (Table 2). All these samples can be considered very coarse
sand Table 3).

Samples 2-1, 3-1, 6-5, 7-2 and 7-4 were compromised to some extent, with necessary
removal of a single large stone and algal frond(s) from the sample, which means
assessment of grain size was compromised. This was particularly the case for
samples 2-1, 3-1, 7-2 and 7-4 where less than % the normal dry weight of sediment
(25g) was available for analysis. Nonetheless this “less than normal” amount of
sediment was able to be evaluated.

Recovery of the sediment through the analytical process was greater than 99% in all
samples (Appendix B, Table B-1), which means the data and assessment is a reliable
measure of the particle grain size distribution.

Transect description:
Data associated with the descriptions below is available in Table 2 and 3.
Transect 1:

Samples 1-1 and 1-3 were similar in sediment type with a high proportion of fine and
medium sand, and a median particle size (MPS) of 423 and 400um respectively.
Sample 1-2 had a higher proportion of very fine sand which reduced the MPS to fine
sand (215um). In all three samples the proportion of mud/silt was below 5%. Overall
this transect can be considered a mix of very fine to medium sands with a low
proportion of mud/silt. Quartile deviation and quartile skewness were low which
indicates a good distribution of grain sizes in the sample around the median value.
Relative to the mean, however, all samples are generally skewed to more fine
particulates (skewness is moderately positive). The low values of kurtosis in samples
1-1 and 1-3 indicate a relatively normal distribution, whereas the 2.03 indicates a
more peaked normal distribution (=leptokurtic) in sample 1-2.

Transect 2:
Transect 2 information is limited to one sample, 2-2 having been un-usable. In
sample 2-1 only 12g of sediment was available for analysis, compared to the usual

25g. The MPS in sample 2-1 is impacted by the very high proportion of mud/silt (<63
um) (62.9%) compared to the other particle sizes, followed by more medium sand

5|Page



Aspect Land and Hydrographic Surveys Ltd
A4534 Samples

than either very fine or fine sand present. The data is thus (quartile) skewed towards
this small grain size (MPS 81.3 um). This also affects the skewness from mean
distribution (towards finer particles) and the leptokurtic (peaked) nature of the
distribution.

Transect 3:

Transect 3 information is limited to 3 out of 4 samples, sample 3-4 having been un-
usable. Sample 3-1 is similar to sample 2-1 above, with 14.7g of sediment assessed. It
also contains a high proportion of mud/silt (62.8%), which skews towards an overall
MPS (81.3 um). The distribution is also leptokurtic. Samples 3-2 and 3-3 have a
higher proportion of very fine and fine sand relative to mud/silt fraction which was
below 10% in both cases. Transect 3 thus maintains, in places, a high mud/silt
component, but in the main is composed of fine sand.

Transect 4:

It was not possible to calculate Wentworth parameters and kurtosis or skewness
from the mean for sample 4-4, which contained particles which were nearly all above
2mm in size (very coarse sand), and comparatively large proportion of mud/silt
particles but with no great distribution of other sizes. Sample 4-4 varied from the
remaining samples in transect 4, which contained a low proportion of these larger
and fine mud/silt particles. Of the three, Sample 4-1 had a slightly larger MPS (382
pum — Medium sand) compared to the identical 4-2 and 4-3 samples where MPS was
in the fine sand category (164 um). The distribution of particle size in sample 4-1 was
slightly flattened (Platykurtic), compared to the other 2 samples, which tend to be
more peaked (leptokurtic) in nature.

Transect 5:

Sample 5-1 has a relatively high proportion of fine sand (64%) and medium sand
(25.2%). Sample 5-2 has a similar distribution shape, but tends towards a higher
proportion of very fine sand and fine sand, followed by sample 5-3 and 5-4 which
have a high proportion of mud/silt (30 and 37% respectively) and very fine sand (53
and 26% respectively) relative to the remaining particles sizes. Thus the data is more
skewed towards finer grained particles through samples 5-1 to 5-4. In all samples
the proportion of sediment above 2mm in size was very small (5.5% in 5-4 and less
than 1% in the other samples), although the presence of 5.5% in sample 5-4
increases the quartile deviation and quartile skewness of this sample compared to
the others..

Transect 6:
It was not possible to calculate Wentworth parameters and kurtosis or skewness
from the mean for sample 6-4, which contained particles which were nearly all above

2mm in size (80.4% very coarse sand) and distorted the distribution. Although 6.5
was able to be calculated the distribution is again very uneven (high values for
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skewness and kurtosis) because 88.4% of the grains were below 63 um, which means
the values gained are less reliable. The estimate of very fine sand, is probably an
over-estimate as a result, and the sediment should be considered mud/silt.

Station 6-1 has a marginally larger MPS (211 um) than the either sample 6-1 or 6-2
(192 and 179 um) respectively, but all three samples are firmly within the fine sand
grain category. With 82.6% fine sand sample 6-1 is slightly more leptokurtic (peaked
in distribution) than the other two samples, although both of these are also
leptokurtic in distribution.

Transect 7:

During analysis the amount of sediment available in samples 7-2 and 7-4 was lower
(approx 9g dry weight) compared to the normal level of 25g of sediment (dry weight)
that would typically be used for analysis. So the results of both these samples are
compromised. However, distribution of particles within this limited sample was
possible and shows that the majority of the dry weight was within the very fine and
fine sand category. Kurtosis values are low and indicate only a slightly peaked
distribution with the normal range, although with a skewness towards finer particles.

Samples 7-1 is more leptokurtic (kurtosis: 4.51) than all other 7-series samples,
having a higher proportion of the dry weight of sediment skewed (2.1) towards the
fine sand category (76.9%). MPS of sample 7-1 (214 um) is larger than any other
samples (144-175 um), but all locations can be categorised as fine sand. Sample 7-3
has the highest mud/silt % (11.9%) of all the other 7-series samples. It contains
52.5% very fine sand grains and 28.7% fine sand grains and overall fit just within the
fine sand category (MPS 155 um).

Transect 8:

Sample 8-1 has a high proportion of fine sand (67.5%) and slightly more medium
sand (16.5%) than very fine sand (13.1%). Thus the overall distribution if of fine sand
but with an MPS of 234 um is bordering medium sand status. Sample 8-4 has a
slightly lower proportion of fine sand (54.8%) and higher proportion of medium sand
(26.9%) to give an overall MPS of 305 um (medium sand). Kurtosis values for both
these samples are relatively low, indicating a standard distribution, but slightly
skewed towards finer particles.

Sample 8-2 and 8-3 have broadly similar quantities of very fine sand (48 and 42.8%
respectively) and fine sand (37.6 and 47.4%) but sample 8-2 has a larger
concentration of mud/silt (12.2%) than sample 8-3 (4%), which account for the
difference in MPS (157 vs 179 um respectively). Both of these samples are
categorised as fine sand.
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Transect 9:

The % of mud/silt in all 9-series samples was low, at less than 5%. Samples 9-2 to 9-4
also have a low quantity of particles above 0.5mm and a leptokurtic distribution is
indicated with the majority of each sample (77%, 84% and 91% respectively) in the
fine sand category. This oversimplifies the situation, however, as within these figure
more than half the % is accounted for in the sieve size >125 pum and thus
proportionately nearer to medium sand than to very fine sand. For this reason both
9-2 and 9-3 are just within the “fine sand” category, whilst sample 9-4 is marginally
above this in the “medium sand” category.

90% of sample 9-1 by dry weight is equally split between categories fine sand and
medium sand, and although the distribution is slightly more flattened (platykurtic) it
is also skewed towards slightly larger particles for the remainder of the sample and
results in an MPS of 517 um or marginally within the coarse sand category.

Transect 10:

With almost 50% of sample 10-2 above 1mm in size the medium grain size for this
sample is 1.93mm or very coarse sand. The highest proportion of grains for samples
10-1 and 10-3 are within the fine sediment category (63.5 and 83.2% respectively)
but the proportion in size categories either side of this, results in a classification of
fine sand for 10-1 (MPS 239 um) and a classification of medium sand (MPS 281 um)
for sample 10-3.

Transect 11:

It was not possible to calculate Wentworth parameters and kurtosis or skewness
from the mean for sample 11-1, which contained particles which were
predominantly above 2mm in size (64.3% very coarse sand), and because the
uniformity in distribution across all other size categories was uniform.

92% of sample 11-2 is either very fine or fine sand and the MPS at 175 pum is firmly
within the fine sand category. Sample 11-3 is slightly more platykurtic (kurtosis -0.23)
than many of the samples analysed, and is also less skewed that sample 10-2, which
results in an MPS of 289 um in the medium grain size category.

Transect 12:

Kurtosis values above 3 for each sample 12-x indicates a reasonably high level of
peakedness within the particle distribution, focused in the main as a high proportion
of “fine sand” (72%, 75% and 61% for samples 12-1, 12-2 and 12-3 respectively).
Skewness data across all samples also indicated a propensity to skew in favour of
smaller grain sizes than larger ones. There is some variation within the samples as to
how much of the samples fit within each size category, but the net result is a fairly
similar MPS (201 - 231 um).
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Transect 13:

Like sample series-12, all samples within series-13 fall within an MPS in the fine sand
category; 13-2 being the smallest MPS at 135 pum and samples 13-3 being the largest
(MPS 216 um) at the opposite end of the fine sand range (125 - 250 um). Samples
13-1 and 13-3 have a higher proportion of particles within the range 63-125 um
range (very fine sand) but the distribution of particles within the other categories
varies and evens out the differences between very fine and fine sand.

Transect 14:

Kurtosis values and skewness values in series-14 samples are all broadly similar and
indicate leptokurtic (peaked) data distribution skewed towards finer particle sizes.
63 — 65% very fine particles in samples 14-2 to 14-5 are balanced out to some extend
by marginally higher proportions of sediment above 2mm in size, compared to
samples 14-1 and 14-2 which have a higher proportion of fine sediments but lower
amount in the larger size categories. Samples 14-3 to 14-5 have an MPS
approximately the same, at around 150 pum; compared to the other two samples
(190-220 um) but all MPS’s are within the fine sand category.

Transect 15:

Sample 15-4 differs most from the other series-15 samples, containing 72% of the
sediment above “medium sand”, 37.5% of which is above 2mm in size. The
classification for sample 15-4 is very coarse sand, having an MPS of 1.2mm. Although
sample 15-1 has a high proportion of fine sand (81.8%; leptokurtic), it has a relatively
low proportion of small particles, which skews the data overall, to give a medium
sand categorisation (MPS 285 um). Sample 15-2 and 15-3 are similar in nature with
MPS’s of 179 and 192 um respectively, which is firmly within the category of fine
sand.

Overall observations:

Most of the kurtosis and skewness data are positive and indicate both a peaked
distribution and a distribution skewed towards finer particles, with exceptions.
Across all samples the average contribution of mud/silt is low at 9.5% and the
proportion above 250 um (i.e. medium sand and above) accounts for 19.3% of the
samples. The remainder of the samples, and the majority (71%) of the sediment
grains, where very fine or fine sand.
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Table 2: Particle size parameters for subtidal sediment samples collected between February
and June 2010 at site A4534. Calculated using a wet-dry sieve method; results
based on the Wentworth Classification Scheme. No data available for samples
highlighted in red (see text) and samples to be considered with suspicion in light
blue (see text). nc = not calculable.
Sample ID Median ¢ @ Quartile @ quartile Median Grain
(A4534-x-x) Score Deviation Skewness Kurtosis Skewness Size (um) Classification
1-1 1.24 0.71 0.08 0.30 1.32 423.37 Medium sand
1-2 2.22 0.36 -0.05 2.03 1.55 214.59 Fine sand
1-3 1.32 0.63 -0.01 0.23 1.34 400.52 Medium sand
2-1 3.62 1.41 -1.21 8.40 2.87 81.28 Very fine sand
31 3.62 0.80 -0.60 8.74 2.94 81.28 Very fine sand
32 2.53 0.32 0.04 0.25 1.34 173.08 Fine sand
3-3 2.79 0.30 0.02 1.33 1.41 144.53 Fine sand
Very coarse
3-5 nc nc nc nc nc nc
sand
41 1.39 0.77 0.00 -1.04 0.95 381.55 Medium sand
4-2 2.61 0.28 -0.02 1.74 1.64 163.74 Fine sand
43 2.61 0.33 -0.04 2.63 1.72 163.74 Fine sand
4-4 nc nc nc nc nc nc Very coarse
sand
5-1 1.75 0.67 -0.17 -1.43 0.87 297.26 Medium sand
5-2 2.64 0.25 -0.02 3.05 1.90 160.37 Fine sand
5-3 2.99 0.47 0.13 -0.67 1.01 125.81 Fine sand
5-4 3.09 1.46 -0.86 5.22 2.13 117.38 Very fine sand
6-1 2.24 0.21 -0.04 5.54 2.32 211.63 Fine sand
6-2 2.38 0.21 0.03 3.46 2.00 192.05 Fine sand
6-3 2.48 0.26 0.04 1.18 1.64 179.19 Fine sand
6-4 nc nc nc nc nc nc Very coarse
sand
65 3.75 0.14 -0.01 8.99 3.00 74.28 Very fine sand
7-1 2.22 0.25 -0.06 4.51 2.10 214.59 Fine sand
7-2 2.51 0.39 0.11 0.69 1.24 175.50 Fine sand
7-3 2.71 0.38 0.00 0.07 1.11 152.77 Fine sand
7-4 2.79 0.57 -0.21 0.38 1.37 144.53 Fine sand
81 2.09 0.53 -0.24 0.61 1.27 234.83 Fine sand
8-2 2.67 0.39 0.03 -0.66 0.94 157.07 Fine sand
83 2.48 0.32 0.02 0.04 1.23 179.19 Fine sand
8-4 1.71 0.61 -0.61 2.64 1.76 305.62 Medium sand
9-1 0.95 0.60 0.07 0.94 1.55 517.66 Coarse sand
9-2 2.21 0.28 -0.07 4.04 2.05 216.08 Fine sand
9-3 2.26 0.19 -0.03 6.24 2.45 208.72 Fine sand
9-4 1.85 0.37 -0.01 3.05 1.96 277.35 Medium sand
10-1 2.06 0.59 -0.28 0.21 1.16 239.76 Fine sand
102 -0.95 0.93 -0.08 -1.88 0.59 1932.92 Ve";::;rse
10-3 1.83 0.44 -0.04 1.19 1.59 281.22 Medium sand
11-1 nc nc nc nc nc nc Very coarse
sand
11-2 2.51 0.27 0.04 0.76 1.54 175.50 Fine sand
11-3 1.79 0.66 -0.15 -0.23 1.13 289.13 Medium sand
12-1 2.21 0.33 -0.13 3.74 1.95 216.08 Fine sand
12-3 211 0.42 -0.21 3.23 1.95 231.59 Fine sand
12-4 2.31 0.33 0.03 4.18 1.94 201.60 Fine sand
13-1 2.32 0.26 0.03 3.91 1.92 200.21 Fine sand
13-2 2.88 0.45 0.03 -1.92 0.46 135.78 Fine sand
133 2.21 0.28 -0.10 5.22 2.27 216.08 Fine sand
13-4 2.54 0.33 0.04 0.36 1.37 171.88 Fine sand
135 2.72 0.28 0.01 2.19 1.60 151.72 Fine sand
14-1 2.18 0.33 -0.13 2.72 1.83 220.62 Fine sand
14-2 2.38 0.22 0.02 3.29 1.90 192.05 Fine sand
14-3 2.70 0.32 0.13 1.20 1.34 153.83 Fine sand
14-4 2.73 0.28 0.00 2.62 1.70 150.67 Fine sand
14-5 2.72 0.29 0.00 2.00 1.58 151.72 Fine sand
15-1 1.81 0.45 -0.05 1.49 1.63 285.15 Medium sand
15-2 2.48 0.35 -0.05 0.76 1.42 179.19 Fine sand
15-3 2.38 0.34 0.06 1.86 1.62 192.05 Fine sand
15-4 -0.28 2.08 -0.65 1.95 1.44 1214.65 Vez::;‘rse
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Table 3: Percentage composition by weight of particle sizes for sediment samples collected

between February and June 2010 at site A4534. . Calculated using a wet-dry sieve

method; results based on the Wentworth Classification Scheme. No data available

for samples highlighted in red (see text) and samples to be considered with

suspicion in light blue (see text).
% very fine
sand % fine sand % medium % coarse % very
Sample ID | %silt/ clay (0.063 to (0.125to sand sand coarse sand | %granule
(A4534-x-x) (<0.063mm) 0.125mm) 0.25mm) (0.25t0 0.5mm)| (0.5to Imm) (1to 2mm) (over 2mm)

1-1 0.8 8.4 48.8 40.8 0.3 0.3 0.0
1-2 4.9 21.9 64.6 7.1 1.1 0.3 0.2
1-3 2.9 4.5 55.8 33.8 2.6 0.3 0.0
2-1 62.9 5.1 7.0 11.6 4.0 2.6 6.7
31 62.8 8.0 12.5 6.6 6.4 2.0 1.3
32 9.3 44.0 44.0 2.2 0.3 0.1 0.0
3-3 8.3 67.2 23.6 0.8 0.1 0.0 0.0
3-5 0.7 0.4 0.4 0.6 0.5 0.5 97.1
4-1 4.3 4.6 52.7 32.9 5.3 0.2 0.0
4-2 5.0 54.5 35.3 4.3 0.7 0.2 0.0
4-3 9.0 49.9 32.0 6.0 1.8 0.6 0.7
4-4 12.5 1.3 0.9 0.6 0.4 0.2 84.0
51 1.2 7.2 64.6 25.1 1.4 0.1 0.3
52 4.0 60.6 33.5 1.2 0.4 0.1 0.2
53 30.0 53.8 11.2 3.3 1.5 0.1 0.0
5-4 36.5 26.5 10.0 8.9 10.9 5.5 1.5
6-1 1.6 12.8 82.6 21 0.3 0.2 0.0
6-2 2.3 33.1 63.6 0.6 0.1 0.1 0.2
6-3 2.2 44.6 51.6 0.7 0.4 0.2 0.1
6-4 6.5 2.0 1.1 1.1 21 6.7 80.4
6-5 88.4 4.0 2.7 0.9 0.8 1.0 2.3
7-1 1.7 15.0 76.9 5.5 0.4 0.1 0.0
7-2 8.1 42.6 47.0 15 0.3 0.2 0.0
73 11.9 52.5 28.7 2.7 2.5 1.2 0.1
7-4 5.2 61.0 12.1 8.4 9.0 2.9 1.3
81 1.9 13.1 67.5 16.5 0.9 0.1 0.0
8-2 12.2 48.0 37.6 1.4 0.1 0.0 0.0
8-3 4.0 42.8 47.4 4.7 0.4 0.1 0.0
8-4 2.3 1.7 54.8 26.9 13.1 0.8 0.2
91 1.2 0.8 45.7 43.7 3.3 1.6 3.4
92 3.4 13.7 77.1 5.2 0.4 0.1 0.0
93 4.6 10.7 84.1 0.6 0.0 0.0 0.0
9-4 3.0 3.7 91.1 2.0 0.0 0.0 0.0
10-1 2.0 13.5 63.5 17.6 2.3 0.8 0.2
10-2 2.0 2.8 5.1 13.0 27.2 24.9 23.8
10-3 2.3 3.2 82.8 11.4 0.2 0.0 0.0
11-1 6.0 7.7 11.4 4.0 2.7 3.8 64.3
11-2 6.3 44.6 48.1 0.5 0.0 0.0 0.0
11-3 3.7 10.5 59.9 16.6 1.1 1.4 6.7
12-1 1.9 15.1 72.8 8.2 1.6 0.2 0.0
12-3 2.8 6.4 75.5 2.2 0.6 3.4 8.9
12-4 8.4 23.8 61.0 2.8 0.5 1.0 2.4
13-1 3.8 27.5 65.9 2.3 0.2 0.1 0.0
13-2 18.7 54.4 26.1 0.4 0.1 0.0 0.0
13-3 2.4 11.6 77.0 1.3 0.7 1.0 5.8
13-4 8.0 45.0 41.1 0.8 0.5 1.8 2.6
13-5 8.7 62.7 26.5 0.8 0.3 0.5 0.6
14-1 1.2 11.8 80.2 6.3 0.2 0.1 0.2
14-2 2.7 32.4 63.5 1.2 0.1 0.1 0.0
14-3 11.2 65.4 22.2 0.1 0.1 0.1 0.9
14-4 8.9 63.3 26.1 0.5 0.2 0.3 0.6
14-5 8.2 62.8 26.7 0.4 0.3 0.7 0.7
15-1 1.1 4.2 81.8 11.6 0.7 0.3 0.0
15-2 21 45.7 41.1 6.7 3.1 0.8 0.3
15-3 2.4 34.4 55.6 5.7 1.5 0.2 0.0
15-4 1.6 2.0 24.2 18.4 11.0 5.3 37.5
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Sample GPS positions, date and time of collection

Sample GPS E GPS N Time Date
1-1 438345 567243 745 05-May-10
1-2 438742 567600 718 05-May-10
1-3 439488 568268 734 05-May-10
2-1 441427 561148 923 05-May-10
3-1 442020 554069 1151 05-May-10
3-2 442329 554082 1103 05-May-10
3-3 443322 554085 1052 05-May-10
3-5 445308 554094 1034 05-May-10
4-1 443997 547510 1656 05-May-10
4-2 444573 547696 1646 05-May-10
4-3 445533 547979 1636 05-May-10
4-4 446488 548278 1627 05-May-10
5-1 450891 535645 1338 18-Mar-10
5-2 451197 536197 1353 18-Mar-10
5-3 451694 537024 1401 18-Mar-10
5-4 452193 537908 1412 18-Mar-10
6-1 466681 522277 933 18-Mar-10
6-2 466839 522689 944 18-Mar-10
6-3 467192 523607 947 18-Mar-10
6-4 467552 524556 956 18-Mar-10
6-5 467927 525499 1004 18-Mar-10
7-1 471449 520698 1130 17-Mar-10
7-2 471618 521166 1137 17-Mar-10
7-3 472184 522014 1146 17-Mar-10
7-4 472708 522855 1203 17-Mar-10
8-1 481258 519941 1553 18-Feb-10
8-2 481757 516376 1546 18-Feb-10
8-3 482524 517029 1537 18-Feb-10
8-4 482921 517363 1526 18-Feb-10
9-1 486656 512644 1425 16-Feb-10
9-2 487045 513302 1433 16-Feb-10
9-3 487555 514157 1445 16-Feb-10
9-4 487992 514878 1502 16-Feb-10

10-1 489155 512049 1020 16-Feb-10
10-2 489290 512478 1124 16-Feb-10
10-3 489598 513442 1145 16-Feb-10
11-1 495766 505382 1412 17-Feb-10
11-2 496224 505379 1301 17-Feb-10
11-3 497215 505364 1312 17-Feb-10
12-1 504086 489909 1132 08-Jun-10
12-3 505451 490839 1207 08-Jun-10
12-4 506118 491281 1217 08-Jun-10
13-1 504895 488112 1345 16-Jun-10
13-2 505415 488192 16-Jun-10
13-3 506416 488345 1403 16-Jun-10
13-4 507396 488473 16-Jun-10
13-5 508391 488604 1430 16-Jun-10
14-1 507005 484711 16-Jun-10
14-2 507346 485119 1837 16-Jun-10
14-3 508017 485891 1845 16-Jun-10
14-4 508618 486695 1850 16-Jun-10
14-5 509217 487500 1904 16-Jun-10
15-1 513411 477385 700 17-Jun-10
15-2 513925 477848 928 17-Jun-10
15-3 514701 478469 937 17-Jun-10
15-4 515482 479088 950 17-Jun-10
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Appendix B: Table B.1 weight in grams and % within each weight category in the up to >2mm in the Wentworth scheme classification.

WT (g)

25.0198
25.002

25.0058

12.0233

14.7547

25.0089

24.995

249.17
25.0009
25.0002
25.0017
35.9793
25.0007
25.0016
24.9989
25.0023
25.0016
25.0009
25.0019

320.61
22.3056

25.0008

SIEVE WT
(8)

24.8198
23.8392
24.3192

4.5118

5.7138

22.8261

23.6238

247.82
23.9436
23.9346
23.0768
31.5738
24.7208
24.1479
19.2659
17.7868
24.6222
24.4589
24.5859

300.54

2.8773

24.621
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<63um

(8)
0.2072
1.2133
0.7187

7.5609

9.2647

2.3243

2.0689

1.6456
1.0792
1.2539
2.2593
4.4959

0.298
0.9903
7.5003
9.1369
0.3954

0.574
0.5397
20.879
19.7135

0.4343

<63um

62.79

9.29

8.28

>63um

(8)
1.1213
0.7871
0.2316

0.2969

0.6153

2.1675

5.9723

0.2209
0.1109
2.6551

2.327

0.165
0.1061
2.4462
4.8365

3.864
0.2146
0.7631
1.8523

3.383
0.4707

0.3068

>63um

4.17

8.67

23.89

>90um

(g)
0.9860
4.6879
0.9050

0.3216

0.5676
8.8473

10.817
4

0.6595
1.0317
10.9664
10.1384
0.2884
1.6996
12.6986
8.6095
2.7683
2.9842
7.5081
9.2964
3.0675
0.4219

3.4481

3.85

35.38

43.28

50.79

34.44

11.07

11.94

30.03

37.18

>125u
m (g)

4.1319
10.5375
3.9011

0.2685

0.9474

9.0379

5.186

0.5486
5.4071
7.4847
6.0776
0.1857
7.9237
7.1978
2.1723

1.335
15.0849
13.9024
11.8749

2123
0.3728

13.5102

>125u
m (%)

16.51
42.15
15.60

2.23

6.42

36.14

20.75

21.63
29.94

24.31

60.34
55.61

47.50

>180um
(g)

8.0658
5.6077
10.0483

0.5781

0.9038

1.9742

0.7008

0.3445
7.7560
1.3453
1.9242
0.1505
8.2289
1.1807
0.6395
1.1670
5.5603
2.0100
1.0256
1.4922
0.2243

5.7269

>180u
m (%)

32.24
22.43
40.18

4.81

6.13

7.89

2.80

>250u
m (g)

10.202

71
1.7749
8.4531

1.3906

0.98

0.5412

0.2104

1.4193
8.2217
1.0671
1.5053
0.2131
6.2753
0.2902
0.8253

223
0.5191
0.1459
0.1731
3.6241
0.1938

1.3816

>250u
m (%)

40.78

33.80

11.57

6.64

2.16

0.84

0.57

32.89

>500u
m (g)

0.0693
0.2666
0.6608

0.4797

0.9403

0.0866

0.0237

1.2429
1.3238
0.1789
0.4434
0.1559
0.3585
0.1064
0.3731
2.7209
0.0808
0.0302
0.0943
6.7525
0.1825

0.1039

6.37

0.35

0.09

>1mm (g)
0.0806
0.0784
0.0838

0.3101

0.2934

0.0209

0.0072

1.271
0.061
0.0399
0.1538
0.0801
0.0257
0.03079
0.0289
1.3786
0.059
0.0153
0.0468
21.3776
0.2124

0.028

>1lmm

1.99

0.08

0.03

>2mm

(g)
0
0.0456
0

0.8081

0.1897

0

0

241.82

0
0.0059
0.1678
30.2182
0.0813
0.0476
0.0115
0.3637
0.0096
0.0454
0.0363
257.87
0.5078

0

>2mm
(%)

0.000
0.182
0.000

6.721

1.286

0.000

0.000

97.050
0.000
0.024
0.671

83.988
0.325
0.190
0.046
1.455
0.038
0.182
0.145

80.431
2277

0.000

recovery

99.38

99.99

99.99

99.93

99.64

99.96

99.97

100.00

99.96

99.99

99.98

99.93

99.99

99.95

99.99

99.85

99.63

99.97

99.75

99.99

99.97

99.76

A4534 Samples

sieve wt
(<63um)

0.0072
0.0505
0.0321

0.0494

0.2238

0.1415

0.6977

0.2956
0.0219
0.1883
0.3344
0.0904
0.0181
0.1366
1.7673
19214

0.016

0.032
0.1237

0.809
0.2852

0.0545

weight lost
after wet
sieving thru
63um sive
0.2
1.1628
0.6866

7.5115

9.0409

2.1828

1.3712

135
1.0573
1.0656
1.9249
4.4055
0.2799
0.8537

5.733
7.2155
0.3794

0.542

0.416

20.07

19.4283

0.3798
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8-3

9-1

9-2

9-3

9-4

10-1

10-3
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14-1

14-2

14-3

14-4
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6.0657

25.0005

9.6454

24.9987

24.9905

24.9461

24.9997

25.0017

25.0011

24.995

25.0007

25.0005

24.9973

24.9997

24.1542

24.9968

24.9997

25.0464

25.1119

25.1401

25.1383

24.9778

25.1267

25.1752

25.2113

25.3588

25.1005

25.2961

25.3105

25.1526

25.0098

5.697

22.5137

9.4001

24.5369

22.8957

24.0995

24.4457

24.7035

24.2362

23.9165

24.2917

24.5383

24.535

24.4481

22.8776

23.5644

24.1632

24.6379

24.449

23.1648

24.4349

21.7241

24.591

23.2818

23.3246

25.0876

24.5338

23.2382

23.2928

23.2707

24.7371
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0.4921

2.9739

0.505

0.4635

3.0444

1.0031

0.577

0.3066

0.8598

1.1385

0.7444

0.4969

0.4984

0.5855

1.4505

1.5709

0.9131

0.4868

0.7099

21172

0.9527

4.6655

0.6019

2.002

2.1963

0.2993

0.6774

2.8353

2.243

2.0694

0.2792

8.11

11.90

5.24

1.85

12.18

4.02

231

1.23

3.44

4.55

2.98

1.99

1.99

2.34

6.01

6.28

3.65

1.94

2.83

8.42

3.79

18.68

7.95

8.71

1.18

2.70

11.21

8.86

8.23

112

1.0018

4.2791

2.8352

0.5503

3.9842

2.6385

0.023

0.0375

0.9834

0.4536

0.209

0.5797

0.3197

0.2109

0.8442

1.7926

0.7788

0.6394

0.4355

2.0076

2.2048

5.9831

0.7102

3.1588

4.3164

0.4507

1.3412

5.6735

4.0543

4.2851

0.0548

16.52

17.12

29.39

2.20

15.94

10.58

0.09

0.15

3.93

1.81

0.84

2.32

1.28

0.84

3.50

7.17

3.12

2.55

1.73

7.99

8.77

23.95

12.55

17.12

1.78

5.34

22.43

16.02

17.04

0.22

1.5835

8.8585

3.0519

2.7305

7.9990

8.0436

0.4118

0.1643

2.4328

2.2186

0.7066

2.7904

0.3697

0.5766

1.0041

9.3634

1.8537

3.1497

1.1683

3.9764

4.7004

7.6000

2.2028

8.1696

11.4857

2.5432

6.7893

10.8779

11.9784

11.5039

0.9946

26.11

35.43

31.64

10.92

32.01

32.24

1.65

0.66

9.73

8.88

2.83

11.16

1.48

231

4.16

37.46

7.41

12.58

4.65

15.82

18.70

30.43

8.77

32.45

45.56

10.03

27.05

43.00

47.33

45.74

3.98

2.3281

6.4357

0.8628

9.983

7.9444

8.7896

1.8571

2.7915

12.9041

15.7264

8.3813

9.2801

0.6291

8.8428

1.3576

10.905

6.8756

12.2622

12.0759

10.9217

12.0484

5.6681

13.6056

9.4197

6.2478

12.8049

12.8586

5.4419

6.2729

6.4937

8.4346

38.38

25.74

8.95

39.93

31.79

35.23

7.43

11.17

51.61

62.92

33.52

37.12

2.52

35.37

5.62

43.63

27.50

48.96

48.09

43.44

47.93

22.69

54.15

37.42

24.78

50.49

51.23

21.51

24.78

25.82

33.73

0.5237

0.7409

0.3062

6.9016

1.4585

3.0325

11.8307

8.6406

6.3791

5.2836

14.4042

6.6029

0.6557

11.8659

1.3986

1.1215

8.1085

5.9834

6.8910

4.4253

4.5123

0.8610

5.7433

0.9203

0.4296

7.5308

3.0786

0.1658

0.3280

0.2287

12.0182

8.63

2.96

3.17

27.61

5.84

12.16

47.32

34.56

25.52

21.14

57.62

26.41

2.62

47.46

5.79

4.49

32.43

23.89

27.44

17.60

17.95

3.45

22.86

3.66

1.70

29.70

12.27

0.66

1.30

48.05

0.0939

0.6753

0.8079

4.1209

0.3568

1.1716

6.7222

10.9287

1.2994

0.1505

0.5099

4.3909

3.2582

2.8539

0.9752

0.1285

4.146

2.0431

0.5535

0.6934

0.5799

0.1107

0.3389

0.2092

0.1961

1.5879

0.2973

0.0272

0.1252

0.1079

2.9054

1.55

2.70

8.38

16.48

1.43

4.70

26.89

43.71

5.20

0.60

2.04

17.56

13.03

11.42

4.04

0.51

16.58

8.16

2.20

2.76

231

0.44

0.83

0.78

6.26

1.18

0.11

0.49

0.43

11.62

0.0196

0.6371

0.8657

0.2134

0.0339

0.1063

3.2721

0.8346

0.093

0.0088

0.0086

0.5667

6.7902

0.0561

0.6549

0.00119

0.2781

0.3885

0.1629

0.1187

0.055

0.0324

0.1666

0.1334

0.0636

0.0569

0.031

0.0238

0.0411

0.0793

0.1856

0.32

2.55

8.98

0.85

0.14

0.43

13.09

3.34

0.37

0.04

0.03

2.27

27.16

0.22

271

0.00

111

1.55

0.65

0.47

0.22

0.13

0.66

0.53

0.25

0.22

0.12

0.09

0.16

0.74

0.01

0.307

0.2799

0.0284

0.0089

0.02

0.1943

0.4018

0.021

0.003

0

0.1899

6.215

0.0067

0.9152

0.00024

0.3411

0.0615

0.8552

0.2423

0.0207

0.008

0.2427

0.447

0.1169

0.0293

0.0221

0.0132

0.0728

0.1857

0.0726

0.16

1.23

2.90

0.11

0.04

0.08

0.78

161

0.08

0.01

0.00

0.76

24.86

0.03

3.79

0.00

1.36

0.25

3.41

0.96

0.08

0.03

0.97

1.78

0.46

0.12

0.09

0.05

0.29

0.74

0.29

0.0261

0.1218

0.052

0.8496

0

0

0

0.042

5.9578

0

15.5377

0

1.6871

0

2.2332

0.6118

1.4685

0.6637

0.1503

0.0437

0.2262

0.154

0.1639

0.000

0.104

1.263

0.000

0.000

0.000

0.208

3.398

0.000

0.000

0.000

0.168

23.834

0.000

64.327

0.000

6.748

0.000

8.893

2434

0.000

0.000

5.844

2.636

0.596

0.172

0.000

0.894

0.608

0.652

0.000

99.79

99.73

99.91

99.97

99.36

99.44

99.76

99.81

99.89

99.95

99.85

99.76

98.79

99.99

99.93

99.55

99.93

99.87

99.89

99.90

99.75

99.80

99.82

99.80

99.97

99.95

99.98

99.96

99.84

99.86

99.74

A4534 Samples
0.1234 0.3687
0.4871 2.4868
0.2597 0.2453
0.0017 0.4618
0.9496 2.0948
0.1565 0.8466

0.023 0.554
0.0084 0.2982
0.0949 0.7649

0.06 1.0785
0.0354 0.709
0.0347 0.4622
0.0361 0.4623
0.0339 0.5516
0.1739 1.2766
0.1385 1.4324
0.0766 0.8365
0.0783 0.4085

0.047 0.6629
0.1419 1.9753
0.2493 0.7034
1.4118 3.2537
0.0662 0.5357
0.1086 1.8934
0.3096 1.8867
0.0281 0.2712
0.1107 0.5667
0.7774 2.0579
0.2253 2.0177
0.1875 1.8819
0.0065 0.2727
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25.4024 24.963 0.5413 213 2.0474 8.06
25.1111 24.5919 0.6 239 1.5798 6.29
25.3558 24.9759 0.4041 1.59 0.1565 0.62
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9.5605

7.0529

0.3420

37.64

28.09

135

7.6212

10.8515

1.3379

30.00

43.21

5.28

2.8237

3.1189

4.7879

11.12

12.42

18.88

1.7005

1.4336

4.6545

6.69

571

18.36

0.7967

0.377

2.7879

3.14

1.50

11.00

0.211

0.0609

1.3416

0.83

0.24

5.29

0.0837

0

9.504

0.329

0.000

37.483

99.94

99.85

99.84

A4534 Samples
0.1019 0.4394
0.0808 0.5192
0.0242 0.3799



