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1 SUMMARY
1
Assessment of surface water quality monitoring data from pre quarry development to
the present shows that the only actual impact noted was with respect to elevation of
suspended solids and turbidity in tributary MW3840 and Deep Creek following runoff events.
All other water quality parameters including pH, conductivity, dissolved oxygen, nutrients,
metals and hydrocarbons showed that no other forms of pollution were impacting on Deep
Creek upstream of the Bass Highway.
It is apparent that generally good water quality from the site has been maintained,
2
however there is still some sediment transport from the site as measured by suspended solids
and turbidity in Tributary 3840. I consider the environmental significance and impact of such
transport to be low because:




The tributary only flows after rainfall events
Tributary flows are low compared to flows in Deep Creek
Estimated sediment loads from the site are low in comparison to sediment loads in
Deep Creek itself due to continuing bed and bank erosion, and in particular an
instance of headward erosion in the Creek situated about 750 m upstream of the Bass
Highway.

3
With respect to past and present groundwater quality, the monitoring to date reflects
the absence of polluting materials, with low background levels of tested parameters. There is
no evidence of any impact of the current development on groundwater quality.
The proposed further development of the coarse sand extraction pit will be a dry
4
operation with no sand washing within this part of the site. In rainfall events, rainfall will be
contained and evaporated in the pit area, with some infiltrating to the groundwater below.
Any runoff from any disturbed areas will be directed towards the low point of the pit itself,
therefore no sediment laden runoff to the creek can result and there can be no surface water
impact to Deep Creek from this source.
5
The proposal for further development of the existing fine-medium sand extraction pit
from 22.6 ha under current plan to 77.3 ha will lower the amount of sediment and nutrients
from land runoff to the tributary MW3840 and hence to Deep Creek, by capturing all site
process area surface runoff within the expanded pit for process and site reuse. The lower
reach of the tributary will only receive runoff from its reduced catchment of mainly vegetated
undisturbed areas, thus future sediment loads to Deep Creek from this source will be
negligible. Despite this it would be prudent to continue surface water testing on a regular
basis.
6
Once quarrying of the resource reaches the level of the watertable, groundwater will
be exposed and subject to any potential polluting input. The proposed further development
will involve washing of sand and dewatering the resultant slurry produced, aided by use of
coagulant and flocculent, to produce a partially dried filter cake. While most of the process
water will be recycled some will enter the pit and so potentially access the groundwater.
7
DPQ intend that filter cake be disposed of in the pit. Sample cake produced using site
sand resource and anionic flocculants had heavy metal levels (derived from background level
of metals contained in the existing resource) well below ecological guideline levels for metal
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concentration in soil. As DPQ have advised that the disposal of the filter cake may also be
placed below the groundwater table additional leachate tests at final pH of 5.0, have been
conducted on the filter cake and these showed the quality of the leachate to be similar to the
quality of the existing groundwater, with all metals being below the level of recording.
8
The flocculent and coagulant to be used in production of the filter cake, are
extensively used worldwide in wastewater and potable water treatment. Manufacturers claim
they have no systemic toxicity to aquatic organisms, and are readily biodegraded and so do
not persist or accumulate in the environment. Their widespread use would indicate this is in
fact the case. Monitoring of residual levels of these polymers and their breakdown products in
the pit water will be required.
9
Regular monitoring of water quality within the pit and site bores will also be required
to confirm that there is no increase in concentrations of metals, hydrocarbons or nutrients and
that acceptable water quality is being maintained. Once production of filter cake is underway
it is suggested that filter cake testing along with a leachate test be undertaken monthly, and
testing of the pit water also initially be on a monthly basis, and groundwater bores monitored
6 times yearly.
10
The monitoring to date shows that impact to both surface and groundwater from the
development has either not occurred or is insignificant. The proposed further development
will on balance result in some improvement in surface water quality. The proposed further
development is very unlikely to adversely impact on groundwater quality and this will be
demonstrated by the proposed ongoing monitoring program.
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2. NAME AND ADDRESS
11

Pat Condina of 17 Olive Road Devon Meadows, Victoria, 3977

3. SUMMARY OF QUALIFICATIONS AND EXPERIENCE
12
I have expertise and experience in waterway, lake, wetland, drainage, and water
quality management, backed up by relevant qualifications (diploma of Applied Chemistry,
post graduate diploma in Water Science, and a Masters degree in Environmental Science).
13
My professional experience over 45 years has largely been in environmental
assessment, pollution control, water quality monitoring and management, and waterway
condition assessment and restoration. My early professional experience was with the
Dandenong Valley Authority, and later with Melbourne Water,
14
Water quality assessment and management, and river management remain as my chief
areas of expertise. Over my career I have monitored and assessed rivers, estuaries, lakes and
wetland to determine their ecological and water quality status, and using this background
knowledge, and knowledge of the factors that influence water quality, have prepared plans
and strategies to maintain or improve water quality in these diverse ecosystems. I am
particularly experienced in assessment of the impact of polluting inputs on receiving waters
and means of impact reduction.
15
In July 1996 I left MW to start my own consultancy, trading as Pat Condina &
Associates. Since then I have worked as the lead or sub-consultant on a wide range of projects
in the fields of lake, wetland and waterway design, quality and management, I have also led
or worked in teams undertaking waterway activity plans, waterway assessments and the
preparation of waterway management plans over many catchments throughout Victoria. I
have also been involved in the preparation of a number of Urban Stormwater Management
Plans, and frequently provide advice on methods of monitoring, mitigation, and treatment of
stormwater runoff.
16
In conjunction with my colleague Mr Neil Craigie, I have also won several Urban
Development Institute of Australia awards including Awards for Excellence in the categories
of Water Sensitive Urban Design or Masterplanned Development in 2000, 2002, 2003, 2004,
2005, 2007 and 2008.
17
I have designed and conducted water quality monitoring programmes on rivers, lakes
and wetlands for a large number of clients, and assessed the environmental significance of onsite monitoring results and the subsequent results on samples submitted to testing
laboratories. In recent years I have assessed water quality in a number of quarry pits dredged
into the groundwater table to obtain approval for disposal to adjacent surface waters.
18
As part of my Stream Frontage Management Program assessor consultancy tasks for
Melbourne Water I have inspected some 700 farm frontages in the Westernport catchments
with over 80 inspections in the Bass River catchment, and so have a practical understanding
of stream condition, stream flow and water quality in this region. Further detail of
qualifications and experience is provided in Appendix 1.
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4. INSTRUCTIONS
19
This statement has been prepared on the instruction of Equipe Lawyers on behalf of
DPQ. In their letter of 5 February 2021 I was instructed to conduct a view(s) of the Subject
Land and the surrounding land and prepare an expert witness statement addressing the
following matters and questions:
19.1 The site context of the Subject Land, in particular the drainage catchments and
groundwater characteristics and history of the Subject Land and surrounding land.
19.2 The Proposed Further Development and supporting documentation, including any
changes which may result in changes to the water quality outcomes in relation to surface
water and ground water.
19.3 Whether the Proposed Further Development will cause any unreasonable water
quality impacts to surface water or ground water.
19.4 The need for any additional works or other measures to mitigate any potential water
quality impacts.
195 Any issues raised in the objections to the Amendment Application that are within your
expertise.
19.6 The issues set out in Paragraphs 6 and 19 of the Directions (which our client must
address in a Part A and a Part B submission) to the extent within your expertise.
19.7 Any other water quality matters you consider relevant to the assessment of the
Proposed Further Development.

5. FACTS, MATTERS AND ASSUMPTIONS RELIED UPON
20
In preparing this statement I have primarily relied upon the following knowledge,
information, reports and data, and on my familiarity with the site, its Deep Creek catchment
area and the wider Bass River catchment area. I have inspected the site and the creek environs
on 8 separate occasions from April 2012 to February 2021.
21
The Drainage and water quality report by Neil M Craigie titled Work Authority
Application for Extractive Industry Work Authority No. 1488, 1381 – 1395 Bass Highway,
Grantville, 3984 (Grantville), Drainage and Water Quality Management (For: Dandy Premix
Quarries P/L, 22 May 2012, Tab 131 HBI). I contributed significantly to the preparation of
this report, particularly to the sections on waterway condition and water quality monitoring.
22
I have also relied on Report 2 of Volume 2 - WA1488, 1381-1395 Bass Highway,
Grantville, Work Plan Variation, Phase 2 Development, Hydrogeological Assessment,
prepared by John Leonard Consulting Services, Groundwater and Environmental Consultants
(December 2019, Tab 20 HBI), and Report 3 of Volume 2 - WA1488 Grantville – Work Plan
Variation Expansion of Sand Extraction Operations, Sand Washing & Dewatering Plant,
Dandy Premix Quarries Pty Ltd, prepared by Water Technology Pty Ltd, (12 December 2019,
Tab 21 HBI).
23
My opinions in this report are largely dependent on the large body of water quality
monitoring results for the site which were collected to satisfy the monitoring requirements set
out in Craigie, 2012 (Tab131). In this respect I have reasonably assumed that appropriate
sampling methods were used (by Thiess Services Pty Ltd) and accurate results provided by
the NATA accredited laboratories used, (EML Chem Pty Ltd, Eurofins Environmental
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Testing, and ALS Environmental). Wherever possible I have checked the data passed on to
me against the original laboratory reports.
24
On matters of environmental impacts of water quality I have relied on both my long
experience in water testing and monitoring and on peer reviewed literature. Where such
literature has been relied on or quoted it is referenced accordingly.
25
I have also utilized relevant information and reports from the HBI as supplied to me,
including perusal of all the objections and council documents, as well as site maps and aerial
photography provided by DPQ.

6. THE SITE SURFACE AND GROUNDWATER CONTEXT
26
The site is located within the catchment of Deep Creek which has an area of about 450
ha. The working portion of the site is within the sub-catchment of tributary MW3840 which
has an area of about 125 ha.
27
The present working areas above pit level drain only to tributary MW3840, with no
disturbed area drainage towards Deep Creek. Consequently runoff from quarry process or
works areas can only access Deep Creek via the tributary which has its confluence with the
creek some 100 m upstream of the Bass Highway.
28
Reference to Google Earth images shows that the upstream catchment of Deep Creek
to the West of Gurdies St Helliers Road has been mainly cleared for grazing uses. A thin line
of riparian vegetation generally remains along these upstream reaches. The middle reach
adjacent to the current and proposed work areas is generally well vegetated with a wider
riparian zone from 50 m to over 250 m in width.
A number of on-stream dams along the upper and middle reaches of the Deep Creek
29
will affect flow duration in this largely ephemeral waterway. An erosion head in the middle
reach about 750 m upstream of the Bass Highway contributes large amounts of sediment
downstream and there is a considerable risk of a farm dam wall collapse and extensive further
bed and bank erosion if not stabilized soon.
30
Tributary MW3840 was subject to extensive bed and bank erosion and impact by
cattle when first observed in 2012. With removal of cattle, natural regeneration and some
planting the tributary is now much more stable with little evidence of bank or bed erosion.
31
HBI.

The groundwater context has been described in detail by JLCS (2019, Tab 20 of the
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7. THE PROPOSED FURTHER DEVELOPMENT AND SUPPORTING
DOCUMENTATION, INCLUDING ANY CHANGES WHICH MAY RESULT IN
CHANGES TO THE WATER QUALITY OUTCOMES IN RELATION TO SURFACE
WATER AND GROUND WATER.

Surface Water Quality Assessment to Present
32
The following discussion presents my assessment of surface water quality on the site
from December 2012 (before any development of the quarry site) until the present.
33
Pre-development water quality monitoring included twelve sampling events from the
3/12/2012 to 10/12/2013. Commencement of development works and sand extraction at the
WA1488 site began in early 2014. For comparison of pre and post development quality a
series of thirteen additional monthly samplings were then undertaken, with the first on the
16/1/14 and the last on 29/1/2015.
34
Each monitoring run sampled eight monitoring sites including tributary MW3840 and
Deep Creek both upstream and downstream of the tributary, as listed in Table 1 and shown on
the map below. Laboratory analysis of samples was done by EML (Chem) Pty Ltd augmented
by on-site meter testing for pH, dissolved oxygen and conductivity. Flow was also estimated
at time of sampling. Both Deep Creek and the tributary cease to flow in extended dry periods,
with flows in the tributary being highly ephemeral, so not all sites were sampled on all
occasions.

Site No
1
2
3
4
5
6
7
8

Table 1.Water Quality Monitoring Sites
Site Description
Deep Creek at upstream culvert
Deep Creek at Bills Dam
Deep Creek at Small Dam
Boundary Tributary at Large Dam
Deep Creek u/s confluence with MW3840 tributary
Tributary MW3840 at Farm Dam
Tributary MW3840 u/s confluence with Deep Creek
Deep Creek u/s Bass Highway
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Map 1 Surface Water Quality Monitoring Sites.

Site Flows
35
All waterways on and through the site have intermittent flow depending on recent
rainfall conditions. The catchment soils allow good infiltration and flow does not occur until
sufficient rainfall saturates the subsoil, or the rainfall is so intense that surface flow occurs. In
any case flow duration is usually short (a matter of hours or a few days following a rainfall
event, or longer in a wet winter). Flow duration can be further reduced by on-stream dams,
and there are several of these on Deep Creek.
Table 2 shows means of all flows estimated at time of sampling
Table 2 Comparative Site Flows (based on measured flow at time of monitoring only)
Site No
Mean Flow Pre Development Mean Flow Post Development
Period ML/day
Period ML/day
1
0.35
0.90
2
0.25
1.4
3
0.79
0.79
4
0.02
Not measured
5
0.33
0.5
6
0.05
0.2
7
0.04
0.5
8
0.91
2.5
36
Flows are highly variable and flow at all sites ceases in dry weather periods. The
mean flows shown above include zero flow where recorded so there can be no deductions
0032688
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made with respect to changes in flow from upstream to downstream over time and the above
figures are only shown to provide site comparative indications of flow.
Conductivity, pH and Dissolved Oxygen
37
The salinity of Deep Creek and its tributaries (as measured by conductivity) varies
depending on flow conditions. Brackishness is observed in the upstream site 1 perhaps partly
due to groundwater seepage. At other sites under flow conditions the salinity is low and
typical of freshwater streams throughout the southern Victorian coast.
38
The pH is invariably close to neutral for all sites and the dissolved oxygen levels are
generally satisfactory and are somewhat higher than pre development levels.
Table 3 Comparative Mean Site Conductivity, pH and Dissolved Oxygen
Site No
Conductivity
pH
Dissolved
Oxygen
Objective
<1600 Objective 6.0 – 8.5
Objective >6.0 mg/l
uS/cm
Pre
Post
Pre
Post
Pre
Post
1
6678
6650
6.7
7.1
7.2
8.0
2
1792
2388
6.9
7.4
6.4
8.7
3
1080
1041
6.5
6.6
5.7
6.3
4
276
267
6.1
6.2
5.7
7.0
5
792
908
6.9
6.9
9.2
8.5
6
285
219
6.5
6.4
5.9
8.3
7
158
192
6.4
6.7
9.0
10.5
8
921
918
6.7
6.6
9.5
9.5
Turbidity and Suspended Solids
The post development monitoring shows that while there has been improvement in
39
upstream quality running into the site, the sediment concentration increases through the site,
particularly at tributary sites 6 and 7. As a result, Site 8 on Deep Creek showed relatively
higher levels of turbidity and suspended solids.

Site No

1
2
3
4
5
6
7
8

Table 4 Comparative Mean Site Turbidity and Suspended Solids
Turbidity
Suspended Solids
Objective <25 FTU
Objective <25 mg/l
Pre
Post
Pre
Post
119
33
71
43
42
54
31
85
49
42
23
31
26
23
29
13
85
49
42
23
65
310
50
79
86
224
55
93
92
141
49
102
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Nutrients – Nitrogen and Phosphorus
40
The levels of the forms of Nitrogen and Phosphorus in water are indicative of both
natural background levels and increased levels due to catchment inputs and disturbances (e.g.
cattle and other farm inputs, soil erosion, road runoff etc.). High levels of nutrients are often
observed when cattle have direct access to waterways. Cattle were progressively removed
from the site, with the last lot removed in Autumn 2014.
Nitrogen Forms
41
Table 5 and 6 shows the site means for the forms of N measured. The results that
continue to stand out most in Table 5 are those at Site 6, the Farm Dam. Here there are very
elevated levels of Nitrite, Nitrite and Ammonia, all indicative of pollution of water by excreta
from cattle access. Very high readings at this site were recorded in March, April and May
2014. At that time there was no flow in Deep Creek or outflow to it, so there was no
possibility of environmental impact. Since then, and coinciding with final removal of cattle,
the recorded levels have been much lower.
42
Pre and post development TKN and TN levels are generally similar for most sites,
with significant improvement at site 7.
Table 5 Comparative Mean Site NO2, NO3 and NH3 Levels mg/l
Site No
NO2
as
N NO3
as
N NH3
as
mg/L
mg/L
mg/L
Pre
Post
Pre
Post
Pre
Post
1
0.016
0.208
0.50
0.22
0.18
0.33
2
0.025
0.011
0.49
0.08
0.30
0.18
3
0.016
0.141
0.32
0.06
0.16
0.46
4
0.007
0.002
0.16
0.01
0.02
0.12
5
0.010
0.006
0.17
0.06
0.13
0.09
6
0.249
0.198
0.09
0.68
0.61
0.65
7
0.007
0.003
0.03
0.11
0.26
0.10
8
0.011
0.009
0.34
0.11
0.10
0.12

Site No

1
2
3
4
5
6
7
8

N

Table 6 Comparative Mean Site TKN and TN Levels mg/l
TKN
TN
mg/L
Objective <1.0 mg/l
Pre
Post
Pre
Post
1.63
2.12
3.4
2.47
2.44
1.77
2.8
1.83
2.10
1.72
2.4
1.93
1.82
1.40
1.9
1.40
1.45
1.60
1.6
1.87
3.70
1.53
4.4
2.05
2.60
0.45
2.7
0.88
1.53
1.53
1.9
1.70

10
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Phosphorus Forms
43
Generally there has been a reduction in DRP and TP at most sites with the largest
improvements recorded for sites 6 and 7.
44
The monitoring indicates that there is no elevation of nutrient levels as a result of
development, and levels found in Deep Creek downstream of the development are lower than
upstream levels.
Table 7 Comparative Mean Site for Reactive and Total Phosphorus Levels mg/l
Site No
Dissolved
Reactive Total
Phosphorus
(TP)
Phosphorus (DRP)
Objective< 0.1 mg/l
Pre
Post
Pre
Post
1
0.043
0.022
0.42
0.19
2
0.070
0.142
0.22
0.20
3
0.026
0.022
0.14
0.14
4
0.018
0.005
0.19
0.14
5
0.024
0.019
0.13
0.13
6
0.37
0.078
0.78
0.26
7
0.26
0.069
0.55
0.16
8
0.024
0.030
0.13
0.12
Total Petroleum Hydrocarbons and Metals
Measurement for TPH and metals were also conducted. Results at monitored sites
45
showed that TPH’s were at or below the limits of detection and at such levels there would be
no hydrocarbon impact at all to the creek.
46
The metal results on a suite of heavy metals including Mercury, Arsenic Cadmium,
Copper, Lead and Zinc also showed very low background levels such that no adverse impact
on the creek could have resulted.
47
In summary the only actual impact noted was with respect to elevation of suspended
solids and turbidity in Deep Creek following runoff events. All other water quality parameters
including pH, conductivity, dissolved oxygen, nutrients, metals and hydrocarbons showed
that no other forms of pollution were impacting on Deep Creek upstream of the Bass
Highway.

Recent Monitoring Results
48
More recent monitoring was conducted on 5 occasions from 19/7/18 to 9/10/19. On
these occasions laboratory testing and reporting was undertaken by Eurofins mgt. Flow on
most occasions was very low in both Deep Creek and tributary MW3840 with the exception
of the sampling of 12/8/19 which was after about 63 mm of rainfall in the previous five days
and Creek flows were 2.5 ML/day in the creek and 0.55 ML/day in the tributary at the time of
sampling.
49
that:

Perusal of that monitoring and subsequent analysis by Eurofin Environmental showed

11
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All pH levels were within normal guidelines for freshwaters.
Dissolved oxygen levels were good and generally close to 100% saturation,
TN and TP levels are low and typical of nutrient levels often measured in rural
waterways, and are not of concern.
With respect to Total Petroleum hydrocarbons the results were at or below the
practical limit of detection.
The metals results showed nothing of concern although iron levels were sometimes
high but not polluting
Turbidity and suspended solids concentrations in Deep Creek and Tributary MW3840
were the only parameters of potential concern. In the higher flow event sampled on
12/8/19 the suspended solids in Deep Creek above the confluence was 79 mg/l, the
tributary was 96 mg/l and Deep Creek downstream of confluence was 82 mg/l.

It is apparent that generally good water quality from the site has been maintained,
50
however there is still some sediment transport from the site as measured by suspended solids
and turbidity. I consider the environmental significance and impact of such transport to be
low because:




The tributary only flows after rainfall events
Tributary flows are low compared to flows in Deep Creek
Estimated sediment loads from the site are low in comparison to sediment loads in
Deep Creek itself due to continuing bed and bank erosion, and in particular an
instance of headward erosion in the Creek situated about 750 m upstream of the Bass
Highway, adjacent to the worksite office area and within the vegetation offset area.

Ground Water Quality Assessment to Present
51
A number of monitoring runs on three bores on the site have been conducted with the
earliest in 2013 and the most recent on 4/08/2020. A wide suite of tests was performed, firstly
by EML (Chem) Pty Ltd and later by Eurofins mgt. Parameters tested included metals,
nutrients and Total Petroleum Hydrocarbons.
52
All of the groundwater bore monitoring to date shows low background levels of all
tested parameters and there is no evidence of any impact of the current development on
groundwater quality. This is to be expected as the present operation does not access the water
table.

12
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8. WHETHER THE PROPOSED FURTHER DEVELOPMENT WILL CAUSE ANY
UNREASONABLE WATER QUALITY IMPACTS TO SURFACE WATER OR
GROUND WATER.

Surface Water Quality Implications of Proposed Further Development
53
The staged implementation of the proposed further development could have the
following actual or potential water quality impacts:
54
Impacts to Deep Creek due to the Coarse Sand Extraction Pit – This is a dry
operation with no sand washing within this part of the operation. In rainfall events, rainfall
will be contained and evaporated in the pit area or infiltrate to groundwater well below. Any
runoff from any disturbed areas will be directed towards the low point of the pit itself,
therefore no sediment laden runoff to the creek can result and there can be no surface water
impact to Deep Creek from this source. Runoff from activities external to the pit such as
machine and truck movement should either be drained back to main pit or collected and
pumped to the main pit.
55
Impacts to Tributary MW3840 and Deep Creek due to further development of
the existing fine-medium sand extraction pit from 22.6 ha under current plan to 77.3 ha.
The effect of this pit expansion will be to reduce the area draining to tributary and so lower
the amount of sediment and other potential pollutants to the tributary and hence to Deep
Creek, by capturing all site process area runoff within the expanded pit for process and site
reuse, or added to groundwater in the pit. The lower reach of the tributary will only receive
runoff from its reduced catchment of mainly vegetated undisturbed areas, thus future
sediment loads to Deep Creek from this source will be negligible.
56
The lower reach bed and banks of tributary MW3840 have progressively stabilized
over the last few years, and natural vegetation regrowth and plantings have further
contributed to stabilization of this waterway and lowered the previously high sediment loads
generated by erosion of its bed and banks.
57
Regular monitoring of Deep Creek and the tributary should continue through the
proposed further development phase, with emphasis on monitoring after high rainfall events.
Regular monthly monitoring is not seen as practical because of the frequent absence of any
flow, however the aim should be to sample at least 4 times a year during flow events for
parameters measured to date as proposed in Craigie 2012 (Tab 131)

Groundwater Quality Implications of Proposed Further Development
Impacts to groundwater quality as a result of further development of the existing finemedium sand extraction pit, including extracting sands from below the watertable –
58
Once quarrying of the resource reaches the level of the watertable, groundwater will
be exposed and subject to any potential polluting input.
59
The surface water quality entering the fine-medium sand extraction pit (FMSEP) will
be similar to the groundwater quality, except that surface runoff into the pit will carry in some
sediment consisting of fine sands and clays. This will be of a similar nature to the resource
being processed in the pit so is not of significance from a groundwater quality viewpoint.

13
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The only additional chemicals entering the pit are firstly potentially hydrocarbons
60
from machinery leakage or spilt fuel, and secondly through use of anionic polymers as
flocculants in the process of slime dewatering to produce partially dried filter cake.
61
Any hydrocarbon input would be readily apparent through the floating slick produced
and regular monitoring of pit water quality. As required in any quarrying or industrial
operations the site EMP (TAB 139) proposes appropriate controls (including storage bunds
and triple interceptor traps) and responsibilities, monitoring and reporting formats to prevent
release of hydrocarbons to the work environment, and appropriate mitigation response should
there be any evidence of such release. Monitoring undertaken at other quarry dredging sites
shows that slicks around machinery such as pumps can occur, but do not result in detectable
hydrocarbon levels in the subsurface water. With appropriate EMP measures in place there is
no reason to anticipate any adverse quality impact on the local groundwater table from
hydrocarbons.
The proposed further development will involve washing of sand and dewatering the
62
resultant slurry produced, aided by use of coagulant and flocculent, to produce a partially
dried filter cake. The filter cake will thus contain most of the fine particles and clays in the
base resource. The heavy metals present in the base resource will therefore appear in the filter
cake at higher concentrations than in the base resource because metals are usually present
adsorbed to the fine particles and clay minerals removed by the washing process.
63
DPQ propose that filter cake be disposed of in the FMSEP. Sample cake produced by
DPQ using site sand resource and anionic flocculants had heavy metal levels (derived from
background level of metals contained in the existing resource) well below ecological
guideline levels for metal concentration in soil (Eurofins mgt report 742427-S). The metals
showing the highest concentration in the filter cake were arsenic (5.9 mg/kg), lead (17 mg/kg)
and zinc (12 mg/kg). Given that 202 tonnes of raw feed produces 16 tonnes of slimes (source
DPQ), it could be assumed that the filter cake concentrations of metals could be about 12
times that in the base sand resource. This would mean the resource contained at least 0.5
mg/kg of arsenic, 1.4 mg/kg of lead and 1 mg/kg of zinc. This indicates that most metal
concentrations are about three orders of magnitude higher in the base resource compared to
concentrations in the groundwater or surface water.
64
As DPQ have advised that the disposal of the filter cake may be below the
groundwater table additional leachate tests at final pH of 5.0 have been conducted on the filter
cake and these showed the quality of the leachate to be similar to the quality of the existing
groundwater, with all metals being below the level of recording (Eurofins mgt report 742427L and duplicated by ALS report EM2015802-001). No impact to the groundwater is possible
as long as future testing of filter cake and leachate tests shows similar low results. This is
likely as most metals are tightly bound on the fine clay minerals and not easily mobilized
except in extreme conditions such as very acidic or alkaline conditions with high levels of
organic matter. Such conditions do not exist on this site.
65
The flocculent and coagulant to be used in production of the filter cake, PAM (anionic
polyacrylamide) and DADMAC (polydiallyldimethyl ammonium chloride) are extensively
used worldwide in wastewater and potable water treatment. Manufacturers claim they have no
systemic toxicity to aquatic organisms, and are readily biodegraded and so do not persist or
accumulate in the environment. Their widespread use would indicate this is in fact the case,
however it would be prudent to monitor for residual levels of these polymers and their
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breakdown products in the pit water, initially on a monthly basis. This is particularly so for
PAM which can undergo degradation by a variety of mechanisms, significantly increasing its
mobility and potentially leading to the release of acrylamide monomer, (Xiong B et al, (2018)
Polyacrylamide degradation and its implications in environmental systems npj Clean Water
p1:17). Xiong et al note that several studies support the hypothesis that naturally occurring
microbes in soils, sediments, and water systems can degrade acrylamide to the nontoxic
products ammonia and acrylic acid over periods of days to months. In aquatic systems,
complete degradation of acrylamide likely occurs within 2 weeks. Thus any adverse
environmental effect through use of PAM on this site is highly unlikely.
66
Initial monthly monitoring of water quality within the pit and 6 times per year on site
bores will also be required to confirm that there is no increase in concentrations of metals,
hydrocarbons or nutrients and that acceptable water quality is being maintained.

9. THE NEED FOR ANY ADDITIONAL WORKS OR OTHER MEASURES TO
MITIGATE ANY POTENTIAL WATER QUALITY IMPACTS.
67
As noted above only one set of filter cake analysis and leachate analysis has been
completed to date following a trial small scale production by DPQ of filter cake using site
sand. The results described above will need to be confirmed through further large scale tests
using resource from different parts of the site. There is no reason to suspect that this would
show any higher levels but it would be prudent to confirm this.
68
Once production of filter cake is underway it is suggested that filter cake testing along
with a leachate test be undertaken monthly, and testing of the pit water and groundwater
bores be done at least 6 times yearly.

10. ANY ISSUES RAISED IN THE OBJECTIONS TO THE AMENDMENT
APPLICATION THAT ARE WITHIN YOUR EXPERTISE.
69
The Summary of Objections (Tab 37) included concerns of groundwater
contamination and pit deepening below the watertable causing negative implications for local
waterways and the Bay. The Council Agenda Report of 17 February 2021 (Tab 34) also refers
to objector concerns regarding water quality and contamination of Deep Creek and
Westernport Bay.
70
I have read the individual objections as shown in Tab’s 38 to 109 of the Hearing Book
Index. A large proportion of the objectors made some reference to surface water (Deep
Creek) or groundwater quality impact or pollution, often in the context of washing of sand
and mining below the water table, without going into any further detail. I believe the above
discussion in Section 8 has considered such concerns.
71
Some also mentioned potential impact on the waters of Westernport Bay, through
runoff, below water table pollution, runoff to the beach, pumping of wastewater to the Bay,
washing of sand, poisons seeping to Bay. Again given the monitoring to date, and appropriate
future conditions imposed for operating and monitoring, I believe that such adverse impact
would be highly unlikely to occur or to be of such a low magnitude as to be negligible.
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72
One specific issue raised by two objectors was the impact of arsenic from sand
washing on Westernport Bay (Tab’s 56 and 101). Like a number of other metals arsenic
occurs worldwide in soil, sand and rock in varying concentration
73
While I have no direct experience with respect to the general occurrence of arsenic I
note that the literature describes arsenic as a minor terrestrial element that occurs primarily in
association with sulphur-containing minerals, with mean values of arsenic content in soils, of
6 mg/kg (Sparks D L 1995 Environmental Soil Chemistry, pp. 24, 160, Academic Press, San
Diego, cited in Magelhaes M C F (2002) Arsenic. An environmental problem limited by
solubility* Pure Appl. Chem., Vol. 74, No. 10, pp. 1843–1850,)
As Magelhaes (2002) notes, the major environmental concern about arsenic is not
74
related to its presence in soils and sediments in anomalous amounts, but to its anomalous
concentration in surface waters and its availability to living beings. Natural waters, in general,
contain low levels of total arsenic as As(V) and/or As(III) in concentrations from 1 to 10 μg/l
in normal waters. This can be compared to background concentrations in Deep Creek of 1 to
3 ug/L total arsenic as measured by Eurofins Environmental on five occasions between July
2018 and October 2019. These levels can be further compared to ANZECC (2000) Trigger
Levels as shown in the Australian and New Zealand Guidelines for Fresh and Marine Water
Quality. The highest level of protection for undisturbed ecosystems with high conservation
values is 1 ug/l for As(III). The values for level of protection applying to typical slightly –
moderately disturbed systems (Deep Creek would fall into such a category) is 24 ug/l for
As(III)
75
Groundwater testing of several site boreholes by Eurofins in 2015 and 2020 showed
arsenic levels from 1 to 4 ug/l, thus confirming the current low levels.
76
The leachate test referred to above confirmed that metals including arsenic are not
readily dissolved out of the filter cake. Any significant future increase in the concentrations of
arsenic or other metals in surface water, pit water or groundwater bores would be readily
detected by the monitoring program.

11. THE ISSUES SET OUT IN PARAGRAPHS 6 AND 19 OF THE DIRECTIONS
(WHICH OUR CLIENT MUST ADDRESS IN A PART A AND A PART B
SUBMISSION) TO THE EXTENT WITHIN YOUR EXPERTISE.
77
No issues are raised in Paragraphs 6 and 19 of the Directions that are relevant to my
area of expertise.

12. ANY OTHER WATER QUALITY MATTERS YOU CONSIDER RELEVANT TO
THE ASSESSMENT OF THE PROPOSED FURTHER DEVELOPMENT.
78
I know of no other matters within my area of expertise that are relevant to the
assessment of the proposed further development.
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13. DECLARATION
79
In preparing this statement I have made all the enquiries that I believe to be desirable
and appropriate, and that no matters of significance that I regard as relevant have to my
knowledge been withheld from the Panel.

Pat Condina,
9 March 2021
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APPENDIX 1 STATEMENT OF QUALIFICATIONS AND EXPERIENCE
Name: PAT CONDINA
Address:

17 Olive Road, Devon Meadows, Vic., 3977

Business Phone 0411 411 938

Email: patcondina@bigpond.com

QUALIFICATIONS SUMMARY
1. Master of Environmental Science (Monash University 1983)
2. Graduate Diploma of Water Science (Caulfield Institute of Technology 1978)
3. Diploma of Applied Chemistry (Caulfield Institute of Technology 1974)
PROFESSINAL AFFILIATIONS
Member Royal Australian Chemical Institute
SUMMARY OF PROFESSIONAL BACKGROUND
July 1996 -present

Environmental Consultant, Pat Condina and Associates

1991 - 1996

Manager, Catchment Co-ordination, and Manager, Catchment
Strategy, Melbourne Water

1987 - 1991

Senior Environmental Scientist, and Western Port Co-ordinator,
Dandenong Valley &Western Port Authority

1983 - 1987

Environmental Chemist - Dandenong Valley Authority (DVA)

1977 - 1983

Scientific Officer/Laboratory Manager - DVA

1971 -1977

Development Chemist and Plant Chemist – United Packages

ACQUIRED KNOWLEDGE AND SKILLS
 Recognised expert in fields of regional drainage, and river and catchment
management.
MW assessor for Stream Frontage Management Program.
Completed large number of Waterway Management Plans.
 Experience with the all environmental aspects of Development, Design,
Management and Monitoring of Urban Lakes, Tidal Canals, Wetlands, and
other aquatic resources including Design of Stormwater Treatment Wetlands.
 Monitoring and Management of Blue Green Algal Blooms
 Practical and theoretical knowledge of urban and rural runoff and pollution and
sediment generation, including assessment of effects on receiving waters,
mitigation and treatment aspects and Water Sensitive Urban Design.
Recognised with Urban Development Institute of Australia awards for excellence
in Water Sensitive Urban Design in 2000, 2002, 2003, 2004, 2005 and 2007.
 Conduct of stream pollution assessment and conduct of water quality
monitoring and assessment programs.

18
003278

Pat Condina & Associates

Grantville Quarry PPA 120388-1

 Conduct of environmental assessments and environmental overviews on aquatic
ecosystems.
 Assessment of water quality data in terms of its impact on the environment
 Assisting clients to obtain surface water licences and stormwater use
allocations, permits for irrigation dams. and permits for quarry dewatering
EMPLOYMENT AND EXPERIENCE
July 1996-Present

Environmental Consultant (Trading as Pat Condina & Associates)

Since setting up a private consultancy business has worked as the lead or sub-consultant on a
wide range of projects of which the following are representative:
 Westernport Catchment stormwater quality modelling for DSE Victoria
 Assessment of Impact of Groundwater Discharges to Condamine River for Origin
Energy
 Ecological Impact Assessment of Yarra Valley Quarry Licensed Discharge – for
YVQ
 Preparation of Stormwater Quality Management Plans for Cities of Kingston,
Monash, Casey, Moreland Darebin and Yarra.
 Chinamans Creek Catchment Strategy-for Mornington Peninsula Shire
 Mornington Peninsula Waterways and Drainage Due Diligence Investigation -for
MPS
 Shire of Moira Urban Drainage Strategy-Overview of Water Quality issues - for
SKM
 Wannon River Assessment Project - for Glenelg CALP Board
 Environmental Impact of future STP flows to Yallock Creek -for South East Water
 Chambers Flora and Fauna Reserve Draft Management Plan-for Shire of Cardinia
 City Link Project -Assessment of effects of site discharges on the Yarra River - for
TOJV
 Rosebud Foreshore Review - Community Consultation Program -for Parks Victoria
 Lake Coranderrk Water Quality Investigation - for Healesville Sanctuary Trust
 Westernport Stream Frontages Program, Management and Assessment - for MWC
 Victoria Harbour, Overview of Water Quality Issues - for Lawson and Treloar
 Assessment of causes of Vegetation Die-back at Yellingbo Reserve - for Parks
Victoria
 Upper Yarra Waterway Management Plan - for Melbourne Water
 Woori Yallock Catchment Waterways Activity Plan - for Melbourne Water
 Wimmera catchment, Waterway Strategy - for Wimmera Catchment Authority
 Upper Maribyrnong and Werribee Catchments Waterway Management Plan - for
CALPB
 Stormwater Treatment Wetland System For Township Of Moriac - for Surf Coast
Shire
 Albert Park Lake, Review of Impacts of Seasonal Recharging with non-potable
Water Sources - and follow-up water quality assessment - for Parks Victoria
 Patterson Lakes, Quiet Lakes – Review of Water Quality and Lake management for
MWC
 Investigation of Sediment sources to Kananook Ck. – for Melbourne Water
 Mary River Basin Water resource Plan – Water Quality – For Queensland
Government
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 Tootgarook Swamp Rosebud, Literature Review and Directions Report - for
MWC.
 Submission Environment and Natural Resources Committee – Inquiry on Rural
Drainage.
 Dalmore Drain Flooding Study – prepared for District Landowners.
 Stormwater Reuse reports to SRW on behalf of various clients.
 Highlands Lake Craigieburn, Blue Green Algae Management Strategy, - for
Stockland.
 Water Quality and Water management Plan of Quarry Pit for QRR Pty Ltd

1991-1996

Manager, Catchment Co-ordination, and Manager, Catchment Strategy,

These positions with Melbourne Water involved a range of strategic tasks including advice to
Melbourne Water on catchment management, community consultation, environmental issues,
responses to media and the protection of the drainage business. Achievements include:
 Review of extension of drainage services to the Mornington Peninsula
 Initiated “Rural Waterways Community Revegetation Program”
Senior Environmental Scientist
1987-1991
Dandenong Valley &Western Port Authority

and

Western

Port

Co-ordinater,

Highest level of environmental advice to the Authority and others. The position included
supervision of a number of technical specialists. Major achievements in this period included:
 Joint conduct of a major study, the “Western Port Rivers Management Study
”which developed of a 15 year activity plan and works program for the Western Port
catchment
 Consultation and negotiation to facilitate the eventual formation of the new
Dandenong Valley & Western Port Authority on the 1st of November 1990.
 Preparation of advice to Authority on environmental, water quality and waterway
issues.
 Joint development of a “Stream Conditions Assessment Program”(SCAP)
1977 - 1987 Scientific Officer/Laboratory Manager, and from 1983, Environmental
Chemist with the Dandenong Valley Authority in the Pollution Control Branch.
 Sampling and analysis of industrial and treatment plant effluent for compliance
with EPA licences. Appearances in court as Authorised Analyst and expert witness.
 Planning and implementation of ambient monitoring runs on the streams, lakes,
tidal canals and estuaries within the DVA catchment area.
 Implementation of research projects including project on use of wetlands and
macrophytes for wastewater treatment.
 Environmental Assessment of the effects of DVA works
1971 - 1977

Development Chemist, and Plant Chemist with United Packages Victoria

The position of Development Chemist involved research into new products in the fields of
packaging, insulating materials and adhesives. The position of Plant Chemist involved
general overseeing of an alkali silicate plant, related chemical analysis, resolving technical
problems, and waste minimization and management.
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