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1. INTRODUCTION

Earth2Water Pty Ltd (E2W) was engaged by Kiama Municipal Council (KMC) to provide
the 2017 to 2018 annual surface and groundwater monitoring report for the Minnamurra
Waste Disposal Depot (MWDD).

This report is based on information provided in field and laboratory reports provided by ALS
Environmental Pty Ltd, and previous monitoring reports by E2W (2004 - 2017), Eco-
Engineers Pty Ltd and Forbes Rigby Pty Ltd (pre 2004).

This monitoring report for the MWDD is based on quarterly monitoring results (9 November
2017, 9 February 2018, 24 May 2018, and 29 August 2018) and NSW EPA Environmental
Protection Licence (EPL) conditions (R1.10). E2W completed the landfill closure plan (LCP
in October 2005) and construction quality assurance (April 2008) for the landfill
rehabilitation works completed by KMC in January 2008.

1.1 Background

KMC has owned and operated the MWDD from the 1960°s until its closure in October 2006.
The MWDD operated as a Solid Waste Class 1 Landfill under the EPL No. 5958. The
MWDD formerly comprised a night soil depot for liquid pump out sullage, which ceased in
1998. The existing licence and amendments required the submission of a Landfill Closure
Plan (LCP), which was completed by E2W in October 2005.

Since November 2012, Minnamurra Landfill has accepted mixed food and garden organics,
together with small loads of recyclable materials. All general waste materials are diverted to
the waste facility at Shellharbour (Dunmore Waste Disposal Depot).

1.2 Objectives

The objective of surface and groundwater monitoring in the 2017 to 2018 reporting period
was to assess actual or potential impacts associated with the MWDD on the surrounding
aquatic environment. Gas monitoring is undertaken by KMC to measure the performance of
landfill rehabilitation works.

The objective of this annual report it to provide KMC and the NSW EPA with a summary of
the monitoring results obtained in the 2017-2018 reporting period (i.e. EPL 5958 conditions).

2. SCOPE OF WORK

E2W was commissioned by KMC to collate and assess surface and groundwater monitoring
data provided by ALS during 2017 and 2018. The annual reporting period covers four
quarterly monitoring events in November 2017, February 2018, May 2018 and August 2018
(Figures 1 & 2).

Each monitoring event comprised the following:
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e Sampling of onsite and offsite groundwater wells MD1B, MD1A, MD2A, MD2B,
MD2C, MD4B, MD4C, MD6A, MD6B, MD6C, MD9A, MD9B, MD9C, MD10A, and
MD10B".

e Sampling of surface water at three locations along Rocklow Creek (Rocklow-Up,
Rocklow-Middle and Rocklow-Down).

Landfill gas monitoring was conducted by KMC (G.Hardy) at gas monitoring wells, biofilter
pads and inside buildings. Monitoring was conducted using a calibrated landfill gas meter
(GT402).

E2W undertook the following scope of work to satisfy KMC’s surface and groundwater
monitoring program at MWDD:

e Provide advice to KMC (in relation to monitoring results- as required).

e Prepare this annual report for monitoring period (November 2017 to August 2018) and
comply with Section R1.10 of the EPL (No. 5958). The annual report is to include the
following:

1. Tabulation of the monitoring data obtained for the period.

2. Graphical representation of the current and previous monitoring data (minimum - last
three years). Statistically significant variations or anomalies will be highlighted.

3. Analyses and interpretation of monitoring data.

4. Analyses and response to any complaints received.

5. Identification of any deficiencies in the environmental performance of the MWDD, as
highlighted by the monitoring data, trends and/or accidents.

6. Recommendations to address the above identified deficiencies.

7. Recommendations on improving the overall environmental performance of the
facility.

Rehabilitation of the landfill commenced in August 2006 and was completed by KMC in
January 2008. The work included reshaping, cut/fill of waste materials and capping with
clays and soil/compost mix (i.e. evapotranspiration layer). The rehabilitation works may have
temporarily degraded the runoff and shallow groundwater (2007) due to exposure and
leaching of buried putrescible waste which was redistributed during the reshaping.

In early to mid 2016, E2W and Council commenced testing of new extraction bores near
MD-9C to assess yields, water quality and the potential for reducing the leachate impact (i.e.
ammonia >100 mg/L) by irrigation on the mound. Groundwater remedial works are
progressing and include the installation of three extraction bores, and five monitoring wells in
proximity to the MD-9C. Groundwater pumps and infrastructure has been installed and
commissioned (i.e. extraction works planned for end of 2018).

3. ENVIRONMENTAL SETTING

The Minnamurra Waste Disposal and Recycling Depot (MWDD) is located 1 km north of the
Minnamurra town ship (Figures 1 and 2). The site is located within a swamp environment,
bounded to the west by the rail line and Riverside Drive (formerly a part of the Princes
Highway), and to the north and east by the confluence of Rocklow Creek and Minnamurra
River. The site is approximately 1 km west of Mystics (Minnamurra) Beach (Figure 1).

! The shallow well was consistently dry MD4A. The well (MD1B) was sampled twice, and MD1A was dry.
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The MWDD covers an area of approximately 50 acres (~20 ha), while the landfill mound
occupies approximately 6 ha. At present, the MWDD comprises the following features:

e An elevated landfill mound (capped) ranging from 1 to 14 m AHD. The landfill mound
was rehabilitated in 2006/2007 according to the LCP submitted by E2W in October 2005,
A weighbridge and administration office/toilet block,

KMC truck parking area,

KMC storage sheds,

Dog impounding facility,

Green waste/composting,

Waste/recycling receival & transfer station.

3.1 Climate

The long-term mean and median rainfall values available for the Kiama Bowling Club
(Latitude 344033 N and Longitude 1055103E) between 1897 and 2001 indicate that average
yearly rainfall at the MWDD is 1261 mm/year. On average, the MWDD would receive
approximately 1220 mm, based on rainfall records obtained from Shellharbour and Albion
Park (Forbes Rigby, 1996).

The annual rainfall from August 2017 to July 2018 was 663mm (drought), whilst August
2016 to July 2017 was 923 mm which is also substantially less than previous years (August
2015 to July 2016 was 1260 mm, August 2014 to July 2015 was 1269? mm).

The annual rainfall in previous years are as follows; August 2013 to July 2014 = 873.0 mm®,
1201.8 mm =August 2012 to July 2013, 1282.8 mm =August 2011 to July 2012, 1308 mm
=August 2010 to July 2011, 1054.4 mm =August 2009 to July 2010.

Periods of high monthly rainfall occurred in November 2017 (116.8 mm) and February 2018
(111.6 mm) are reflected in higher water levels in the following month.

3.2 Topography

A plan of the existing site topography and surrounds is presented in Figure 1. The site is
located within mangrove tidal flats, an estuarine environment associated with Rocklow Creek
and Minnamurra River (Figure 7 of Appendix B).

Local relief is less than 3 m AHD around the footprint of the landfill (except southern wall),
with slopes generally less than 5%. The landfill forms a mound, which reaches a maximum of
14 m AHD above the surrounding low-lying ground surface (approximately 1 m AHD).

The RL of the landfill footprint area ranges from approximately 0.6 m AHD (north-east
corner) to 5.2 m AHD (southern wall). On the western side of Riverside Drive the land rises
rapidly to a small east and north-east facing ridge where Dunmore House is situated (Figures
1and 2).

2 Bombo Headland
® Note: data from Kiama (Bombo Headland) (Station ID 068242), ~4.5 km SSE of MWDD.
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3.3 Geology

The site is located within Quaternary alluvial sediments comprising sands and silts. Based on
drilling investigations undertaken by Forbes Rigby in 1996 and recent investigations at the
site by KMC and E2W in 2005, the geology is dominated by fine to medium sandy sediments
with minimal sandy silt and sandy clays. In most places, the sand is overlain by a 0.5 m thick
organic silty loam.

Drill cores by the Geological Survey of NSW in the Rocklow Creek valley predominantly
consist of poorly to well-sorted very fine to medium-grained quartz lithic sands. Sand
deposits typically extend to a maximum depth of 14 m, with increasing clay content below
about 7 m (Forbes Rigby, 1996).

3.4 Hydrogeology and Groundwater Flow Regime

The hydrogeology at the site is dominated by a semi-confined sandy aquifer. Groundwater is
encountered at depths of approx 1 m below natural ground level (~0.5 m AHD) along the
west, north and east sides of the landfill mound. The depth to water along the southern wall is
not well known.

The groundwater quality at the site varies from fresh to saline, with electrical conductivity
ranging from 0.85 to 44.6 mS/cm (E2W, October 2005). Groundwater generally becomes
more saline in the vicinity of mangroves and tidal saline water bodies (i.e. Rocklow Creek
and Minnamurra River).

Recharge to the aquifer system beneath and surrounding the waste disposal facility occurs
from rainfall infiltration mainly outside of the capped landfill mound. Infiltration of rainfall is
moderate (~30%) around the footprint area, due to the low elevation and leakage through the
organic silt layer.

Groundwater gradients in the area of the waste mound are controlled by topography,
permeable sands and the nearby tidal water bodies (Rocklow Creek and Minnamurra River).
The predominant groundwater flow direction at the site is considered to be north-east and
towards the confluence of Rocklow Creek and Minnamurra River. The hydraulic gradient is
likely to be variable, depending on the tidal regime and proximity to the river. It is interpreted
that the groundwater gradient is at a maximum during low tide and potentially reverses at
high tide or high rainfall.

Groundwater discharge at Rocklow Creek and Minnamurra River is influenced by the
presence of a fresh groundwater/salt water interface. The interface results from the density
difference between groundwater and seawater. It is a dynamic and complex region with
upward hydraulic gradients, tidal fluctuations, diverse microbiological processes, surface and
groundwater interaction and salinity variations. The groundwater/salt water interface is
generally associated with natural attenuation processes (biodegradation, dilution, sorption
etc.), which tend to reduce levels of contaminants prior to discharge to marine ecosystems.
The groundwater salt water interface is interpreted to exist at the boundary of the casuarinas
and mangroves at the site.

The contamination of deep and shallow groundwater arises from nutrient enrichment at the
MWDD and has been reported on in previous annual monitoring reports by Ecoengineers Pty
Ltd (2004) and E2W (2005, 2006 and 2007).
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The leachate plume originating from the MWDD is likely to persist for many years after
landfill remediation due to the age (1960s) of the waste mound. Improvements in
groundwater quality is expected over the short to medium term (up to ~10 years) reflecting
the rate of natural attenuation and groundwater flushing effects from rainfall recharge.

3.5 Hydrology

The hydrology of the area is dominated by Rocklow Creek and Minnamurra River.
Groundwater discharge, with possible leachate from both the Minnamurra and Shellharbour
landfills, may be contributing to the nutrients detected in Rocklow Creek (Figure 1).

The Minnamurra River drains a catchment of approximately 142 km?. Seventy percent of the
catchment is natural, mainly located on the steeper slopes of the Illawarra escarpment. The
middle section of the catchment is characterised by a broad floodplain area called Terragong
Swamp. This area, which comprises approximately 30% of the catchment, is used extensively
for cattle grazing/dairying. The township of Jamberoo is located within this catchment. It can
be expected that the Terragong Swamp farming area and Jamberoo itself are significant
sources of nutrients and pollutants entering the river.

The entrance of Minnamurra River is permanently open, and the estuary is tidally influenced.
The estuarine portion of the river extends approximately 7 km upstream from the mouth and
has the suburb of Minnamurra on its western bank. The lower section of the river is an
ecologically significant aquatic environment, comprising areas of seagrass, mangrove and salt
marsh communities (Forbes Rigby, 1996).

Rocklow Creek catchment has an area of 23 km? and occupies the northern most portion of
the Minnamurra River catchment. Rocklow Creek flows into the main arm of the
Minnamurra River downstream of the MWDD, approximately 2 km upstream of the river
entrance. Potential up-gradient sources of contamination may include the Shellharbour
landfill, Princes Highway, Riverside Drive and nearby sand mining operations.

Water samples from Rocklow Creek and Minnamurra River have been collected by the
DECCW/NSWEPA in 1991 and 2005 (Denis Pascall, August 2005), as part of a water quality
and landfill impact assessment for the area (Forbes Rigby, 1996).

The following opinions were offered as a result of DECCW’s sampling work:

e Concentrations of most indicators (except dissolved oxygen) are considerably higher in
Rocklow Creek than in Minnamurra River; and

e Concentration of nutrients (ammonia) measured at several locations along Rocklow Creek
indicate that Shellharbour and Minnamurra landfills may be contributing leachate into the
aquatic ecosystem.

One upstream and one downstream Rocklow Creek location are sampled as part of the
quarterly MWDD water quality monitoring program. Since 2009, a third location midstream
of the creek has also been sampled. Access to the downstream location has been restricted
due to mangrove growth along the track (no sample for past three years). Sampling is
undertaken by ALS (formerly Ecowise- the sample location was re-established in 2014 once
access was available through the mangroves).
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4. LICENCE CRITERIA AND RELEVANT GUIDELINES

Under the NSW EPA requirements for Licence No. 5958, the criteria for surface and
groundwater quality are based on the ANZECC (2000) Australian and New Zealand
Guidelines for Fresh and Marine Water Quality. E2W note that the ANZECC (2000)
guidelines have been superseded by ANZECC (2018), however ANZEC (2000) are
referenced for this EPL report.

The ANZECC guidelines include risk-based trigger levels and indicative interim working
levels (ITWLs). The IIWLs are used when insufficient data is available to calculate a trigger
level and are of low reliability. It should be noted that the ANZECC water quality guidelines
are applicable to receiving water and not groundwater. However, they form an appropriate
basis for undertaking a screening level assessment of groundwater quality. Selection of the
applicable guideline values are based on an assessment of potential pathways by which
human or environmental exposure might take place, as well as the beneficial end use of the
groundwater.

The beneficial use classification for groundwater at the site depends on the quality of the
water and its potential use in the long term. Although groundwater in the shallow aquifer
surrounding (upgradient) the waste disposal facility is likely to be of relatively good quality
(depending on the presence of saline intrusions), there are no known groundwater extraction
bores (agricultural or domestic) within the immediate vicinity of the site. Therefore, the
appropriate beneficial use category of the groundwater is considered to be for the protection
of aquatic marine and fresh water ecosystems in discharge zones at Rocklow Creek and
Minnamurra River, the closest aquatic environmental receptors for the site.

The adopted groundwater assessment guidelines are presented with the summary analytical
results (i.e. Tables GW-1, SW-1). Exceedances of the ANZECC (2000) trigger values for
marine water ecosystems have been highlighted on the tables.

4.1 EPL Requirements

The Environmental Protection Licence (EPL No. 5958) details 20 monitoring points for the
MWDD (two for landfill gas and fifteen for groundwater monitoring and three for surface
water). The landfill gas monitoring points are required to be analysed for methane every 6
months (i.e. twice in the reporting period). Landfill gas monitoring was conducted on a
quarterly basis by KMC (Appendix C) at gas wells and trenches, however annually for inside
buildings.

The frequency of testing of the groundwater monitoring points (MD1A, MD1B, MD2A,
MD2B, MD2C, MD4A, MD4B, MD4C, MD6A, MD6B, MD6C, MD9A, MD9B, MD9C,
MD10A, MD10B) is also half yearly (EPL requirement). However, KMC conducts the
groundwater monitoring on a quarterly basis (November 2017, February 2018, May 2018 and
August 2018 of each reporting period) to establish water quality trends post landfill
rehabilitation works.

Some of the groundwater monitoring locations (i.e. MD4A, and previously MD2A, MD6A,
MD9A, MD10A) are sampled on some occasions (i.e. shallow wells are commonly dry or do
not have enough water for sampling). Other available wells onsite including MD3B, MD3C,
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MD7, MD5A/B/C and MD8 however are not part of the EPL (previously tested prior to
landfill closure for characterising the local groundwater).

Table 4.1 (below) lists the analytes that are included in the groundwater testing suite.

Table 4.1: Groundwater analytical suite (as per the EPL)

Alkalinity (as CaCO3) | Dissolved Oxygen Nitrate Temperature
Ammonia Fluoride Potassium Total Phenolics
Calcium Iron Sodium Total Organic
Carbon
Chloride Magnesium Standing Water pH
Level
Conductivity Manganese Sulphate

Surface water monitoring is required to be undertaken twice a year to comply with the EPL,
however they are also undertaken quarterly by KMC in conjunction with groundwater
monitoring. Surface water samples are collected and analysed from an up-stream (Rocklow-
Up) and mid-gradient (Rocklow-Middle) locations. An alternative sample location was
established in May and August 2015 for the down-gradient location (Rocklow-Down, Figure
2).

The mid sample location was included to assess the performance of the landfill rehabilitation
works and requirement for a bund wall around the landfill (i.e. access to the downstream
location was impeded due to the thick vegetation and relocated in May 2015).

4.2 Previous Monitoring Results

The previous annual monitoring reports have been provided by E2W, Ecoengineers and
Forbes Rigby. Groundwater ammonia results presented in these earlier reports are included in
graphical form and attached in this report (Graphs 1, 2 & 3).

Ammonia is a key landfill leachate indicator based on the results obtained from monitoring
wells placed around the MWDD. Landfill leachate has impacted the local groundwater
system, with potential or actual impact to Rocklow Creek and Minnamurra River (Appendix
B, Figure 7).

5. ENVIRONMENTAL MONITORING

Prior to May 2005, surface and groundwater monitoring was undertaken by KMC. Ecowise
were (since August 2005) engaged to sample and analyse the surface and groundwater
monitoring points as per the EPL and performed the November 2009 sampling round.
Ecowise were acquired by ALS in November 2009, who carried out the subsequent surface
and groundwater sampling in the reporting period (2009-2010, 2010-2011, 2011-2012, 2012-
2013, 2013-2014, 2014-2015, 2016-2017). Quarterly sampling in the 2016 to 2017 reporting
period was undertaken on the following dates:

e 9 November 2017,
e 20 February 2018,
e 19 May 2018; and
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e 17 August 2018.

The procedure for sample collection, storage and handling employed by KMC and
Ecowise/ALS are generally in accordance with NEPM (2013) and ANZECC (2000).

The following subsections outline the nature of the site’s monitoring and analytical program,
as well as conditions at the time of sample collection (from information provided by KMC).

5.1 Landfill Gas Monitoring

The landfill gas testing locations (areas where intermediate or final cover has been placed and
inside all buildings within 250 m of the deposited waste) were tested by KMC (24 January
2016, 15 June 2017, 6 October 2017, February 2018, June 2018, and October 2018. The three
rounds of landfill gas testing (2017/18) are presented in Appendix C.

All buildings sampled (within 250 m of the deposited waste) recorded no detectable landfill
gas readings in January 2017, June 2017, October 2017, February 2018, June 2018, and
October 2018. KMC (& E2W) are unaware of any reportable pollution incidences or
complaints from the community related to the MWDD during the 2017/18 reporting period.

Six onsite landfill gas wells (Gas 1 to Gas 6) were installed by E2W on 2 August 2006 and
gas monitoring has been performed since then as part of the landfill rehabilitation work.
Landfill gas monitoring is a requirement of the EPL, but only relates to onsite buildings/sheds
and the waste mound (over the capped area).

Two gas monitoring wells (i.e. Gas 5 and Gas 6) have not been monitored since November
2009 as they are located at the same location as Trench 1 (i.e. alternative gas test location,
Refer to Figure 1 in Appendix C). The gas well (Gas-2) was removed end of 2014 due to
construction of the CRC shed.

Monitoring data (2017/2018) from the trenches (biofilter pads, Trench 1 to Trench 7) and gas
monitoring wells (Gas 1, Gas 3 & Gas 4) showed similar concentrations to previous years
(i.e. 2010/2011/2012/2013/2014/2015/2016/2017). Methane gas readings were consistent at
each sampling event through the monitoring period. The maximum methane (stable) gas
reading was 420 ppm at Trench (4) on 17 October 2018. The lowest readings were 100 ppm
at trench2 in 17 October 2017. Gas well locations (Gas; 1, 2, 3) in 2017/2018 also reported
low landfill gas concentration (i.e. less than 140 ppm).

Buildings were sampled for landfill gas in 2017/2018, with all locations recording no
methane gas readings (non-detectable and compliant with EPL conditions).

E2W interpret that landfill gas is unlikely to be present in the buildings due to the previous
results, landfill capping, and type of onsite buildings (i.e. well vented or air conditioned
office).

5.2 Surface and Groundwater Monitoring Locations

Groundwater monitoring was undertaken from up to 16 existing groundwater wells (shallow,
intermediate and deep) located on the landfill mound perimeter and surface water monitoring
at two locations along Rocklow Creek (up, middle and down-gradient of the landfill mound,
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whilst access was re-established at Rocklow-down in May 2015). Monitoring locations are
shown on Figure 2.

The wells and surface water locations sampled in the 2017 and 2018 reporting period are

outlined below:

e 9 November 2017. Groundwater wells: MD1A, MD1B, MD2A, MD2B, MD2C, MD4B,
MD4C, MD6A, MD6B, MD6C, MD9B, MD9C, MD10A, MD10B, Surface water:
Rocklow-Up, Rocklow-Middle (no access to Rocklow-dn);

e 9 February 2018. Groundwater wells: MD1A, MD1B, MD2A, MD2B, MD2C, MD4B,
MD4C, MD6B, MD6C, MD9A, MD9B, MD9C, MD10A, MD10B, Surface water:
Rocklow-Up, Rocklow-Middle, Rocklow-Down.

e 24 May 2018. Groundwater wells: MD2A, MD2B, MD2C, MD4B, MD4C, MD6A,
MD6B, MD6C, MD9B, MD9C, MD10A, MD10B, Surface water: Rocklow-Up,
Rocklow-Middle, Rocklow-Down;

e 29 November 2018. Groundwater wells: MD2A, MD2B, MD2C, MD4B, MD4C, MD6A,
MD6B, MD6C, MD9B, MD9C, MD10A, MD10B, Surface water: Rocklow-Up,
Rocklow-Middle, & Rocklow-Down.

The nature of saline water stratification within the local groundwater system and well
network is presented in Table 5.2.1 (below) and Appendix B (Figure 7).

Table 5.2.1: Summary of Groundwater Salinity Changes with Depth

Well ID Salinity (EC, uS/cm) Comment

MD1B 850 Fresh- water 10 m away is saline
MD2A 25,200 surface water from high tide
MD2B 29,100 saline groundwater
MD2C 44,600 saline groundwater
MD4A NA Damaged well (shallow/dry)
MD4B 15,300 saline groundwater
MDA4C 33,100 saline groundwater
MDG6A 11,100 surface water from high tide
MD6B 2,221 fresh - brackish groundwater
MD6C 27,400 saline groundwater
MD9A 3,375 fresh - brackish groundwater
MD9B 3,207 fresh - brackish groundwater
MD9C 3,600 fresh - brackish groundwater
MD10A 40,900 saline groundwater
MD10B 2,797 fresh - brackish groundwater

Note: Electrical Conductivity data is from sampling by E2W on 29 June 2005.
Well suffix ‘A’ and ‘B’ = shallow well screen (less than 3 m into water table).
Well suffix ‘C” = well screen greater than 3 m below water table (refer to Figure 7 in Appendix B).

Several of the groundwater wells (MD4A/B/C, MD6A/B/C etc.) comprise nested wells,
which target various depths within the coastal sand aquifer. The sampling frequency and
depth of the groundwater samples are presented in Table 5.2.2 (below).
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Table 5.2.2: Monitoring Summary for the 2017 to 2018 Reporting Period

Screen Interval
Sample ID | (m AHD) - or Sample | Nov 2017 | Feb 2018 | May 2018 | Aug 2018
Location
(MD1A) 0.510-0.5 Acc’e\]scs)/dry AcceNscs),/dry AcceNscs),/dry Acc’e\]scs)/dry
MD1B -4.710-5.7 ACCL\IsZ/dry AcceNsZ/dry X Z{gcess/dry
MD2A 0.525t0-0.475 X X X X
MD2B -2.9310-3.93 X X X X
MD2C -5.210-6.2 X X X X
(MD3B) -3.22 t0 -4.22%
(MD3C) -5.55 t0 -6.55*
MD4A 1.2100.2 Dry Dry Dry Dry
MD4B -3.22 10 -4.22 X X X X
MDA4C -5.5510 -6.55 X X X X
MDG6A 0.71t0-0.30 X X X X
MD6B -1.05t0 -2.05 X X X X
MD6C -8.810-9.8 X X X X
(MD7) 0.5t0-0.5*
(MD8) 0.5 to -0.5*
MD9A 0.58t0-0.42 Dry Dry X X
MD9B -2.310-3.3 X X X X
MD9C -4.7510 -5.75 X Dry X X
MD10A 0.68 t0 -0.32 X X X X
MD10B -2.85t0-3.85 X X X X
Rocklow-Up Upstream of landfill X X X X
Rocklow= | Midstream of landfil X X X X
Rocklow- Downstream apd opposite NoO Access X (new X (new X (new
Down landfill location) location) location)

Note: *= to be confirmed (logs not available). X = Sample collected.
(MD7), well in brackets = well is not an EPL requirement. Blank space = not sampled.
# = Not enough water for sampling

The groundwater monitoring wells and sampling depths for each event are summarised in
Table 5.2 (above) and Table 5.3 (rear of report). The sampling labels for the nested wells (‘A'
to 'C") are attached to each of the depths associated with these wells (e.g. MD1A, MD1B,
MD1C).

6. MONITORING RESULTS

All surface and groundwater analytical results for the 2017/18 reporting period are presented
in Tables GW-1, and SW-1, SW-2, and SW-3. The ALS field records and laboratory reports
are presented in Appendix A.

A summary of all groundwater monitoring data (1999 to 2018) for ammonia (mg/L) is
presented in Graph-1, Graph-2 and Graph-3. The graphs highlight ammonia groundwater
quality trends over the past ~ 17 years (January 1999 to August 2018). Ammonia is
considered to be a key landfill leachate indicator for the site.
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A summary of previous ammonia surface water results for Rocklow Creek is presented in
Table SW-2. Ammonia is considered as the key landfill leachate indicator in surface water,
however other sources of ammonia exist in the same catchment (i.e. fertiliser use in paddocks
and Dunmore landfill on the opposite side of Rocklow Creek).

6.1 Groundwater Data

Groundwater for the 2017/18 reporting period was collected from a network of seventeen
monitoring wells (mostly downgradient locations) at the MWDD (Figure 2). The results of
the groundwater testing are summarised in Table GW-1, Graphs-1 to 3, Figure 2 and in the
following subsections.

6.1.1 Groundwater Depth

The depth to groundwater was measured prior to each sampling event using a water level
probe. Depth to the groundwater below top of casing and relative to a common reference (i.e.
Australian Height Datum, m AHD) is presented in Table GW-1. The inferred radial
groundwater flow direction for the site is presented in Figure 2. Given the proximity to
Rocklow Creek, the groundwater flow direction and gradients would be influenced by tides.

The groundwater levels recorded from the 2017/18 reporting period are similar to previous
years and reflect changes in rainfall and tide levels.

The reduced groundwater levels (m AHD) from the 16 wells sampled in 2017/18* indicate a
relatively low water table elevation (<1 m AHD), which is characteristic of the
swamp/estuarine environment. The annual rainfall from August 2017 to July 2018 was 663
which is substantially less than previous years (e.g. 2016-2017 was 923 mm at Bombo
Headland).

Recharge to the aquifer system beneath and surrounding the waste disposal facility mainly
occurs from rainfall infiltration and storm water runoff around the footprint. Minor recharge
may occur through the landfill mound (e.g. <5% of annual rainfall). The infiltration of
rainfall is interpreted to be moderate/high around the footprint area (uncapped areas) due to
the sandy soils, low elevation and run-off.

6.1.2 Field Parameters

The field parameters measured during groundwater sampling are indicative only, due to the
low purge volumes (ALS sampling) and dominant reduced/anaerobic condition of the
groundwater (Table GW-1).

Insitu measurements (within borehole) are likely to provide a more accurate rendition of the
field chemistry, especially with respect to dissolved oxygen (parameters are not considered
critical for the quarterly monitoring).

* Note: MD2A, MD4A, MD10A, MD10B have no RL measurement.
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6.1.2.1 Field pH

The pH from the 15 wells (MD1A, MD1B, MD2A, MD2B, MD2C, MD4B, MD4C, MD6A,
MD6B, MD6C, MD9A, MD9B, MD9C, MD10A, MD10B) ranged from pH 6.2 to 7.7
(average =7.01) in the 2017-18 reporting period, indicating relatively neutral groundwater.

Fluctuation (minor) in pH is likely to relate to a combination of factors including leachate
quality, acid sulphate soils, tidal influences (together with a rise in electrical conductivity)
and surface water quality.

E2W considers that field pH measurements may be more reliable than laboratory, as the pH
of waters can change once out of equilibrium with the natural environment and stored within
containers (holding time for pH is less than 4 hrs).

6.1.2.2 Electrical Conductivity (EC)

The EC in groundwater collected from the site vary and range from approximately 627 to
54,600 uS/cm (average=20768 uS/cm) in the 2017/18 reporting period. The salinity reflects
the transgression/regression of fresh and marine groundwater and presence of saline
groundwater at depth (Figure 2 & Appendix B).

The distribution of EC indicates fresh water is located under the landfill mound and close to
the landfill footprint, with sharp salinity increases near Rocklow Creek and Minnamurra
River (Figure 7, Appendix B). The saline water correlated with the fresh/salt water interface
and presence of mangroves/sedges (tidal area).

6.1.2.3 Dissolved Oxygen (DO)

The 15 wells recorded field dissolved oxygen (DO) concentrations ranging between 0.53 to
8.38 mg/L (average=1.49 mg/L) in the 2017/18 reporting period. The concentrations of
dissolved oxygen were similar to those reported in previous annual monitoring reports.

It is likely the concentrations of DO would be lower if measured insitu, as opposed to during
the purging and sampling process. Wells with low purge volumes (& sampling via a bailer)
are unlikely to provide representative groundwater DO concentrations.

Landfill leachate and the organic rich sediments (estuary) are likely to deplete DO in the
groundwater (e.g. MD9C). This phenomenon is seen on many landfill sites, where organic
carbon and nutrients provide surplus electron acceptors, which react with and consume the
available DO in groundwater.

6.1.3 Nutrients (groundwater)

6.1.3.1 Nitrogen-based compounds

Groundwater collected from the MWDD monitoring wells were analysed for ammonia and
nitrate in the 2017/18 reporting period (note: Total nitrogen is not an EPL requirement).

Four (MD1B, MD2A, MD2C, MD6A) out of the 15 wells reported one or more samples with
nitrate concentrations above the ANZECC (2000) trigger value for fresh water ecosystems
(0.7 mg/L, at 95% protection level). In 2017/2018 concentrations ranged from <0.01 (non-
detected/below LOR) to 8.75 mg/L (average=0.79 mg/L) which is similar to previous years.
ezw
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Nitrate has been detected in fewer wells (MD2A, MD6A, MD10A) in the 2017/2018
monitoring round (2016/2017 had nine wells above ANZECC 2000) in comparison to the
2012/2013 monitoring round (eight wells above ANZECC 2000). The majority of nitrate
concentrations in groundwater in 2017/2018 are generally low and below ANZECC (2000),
except for the 3 wells (MD2A, MD6A, MD10A). Nitrate is associated with the shallow wells
due to oxidation of the ammonia concentrations.

Nitrogen species in the groundwater is predominantly ammonia, and indicative of a reducing
groundwater environment. Thus, potential impact to the aquatic environment is interpreted to
arise from ammonia, and to a lesser extent, the oxidised nitrogen form (nitrate).

The guidelines (ammonia) for the protection of freshwater and marine ecosystems vary
according to pH and temperature. Given the range of pH and temperature measured across
the site and in Rocklow Creek, the guideline values have been calculated as 1.88 and 2.84
mg/L for fresh and marine waters, respectively (at pH of 7.3).

Fourteen (14) out of 15 wells (excluding MD4A) reported ammonia concentrations in excess
of the ANZECC (2000) trigger value for marine ecosystems (2.84 mg/L, based on a pH of
7.3) in the 4 rounds of sampling. Concentration of ammonia range from 0.05 to 134 mg/L,
with an average of 32.65 mg/L (2017/2018).

Groundwater from the wells MD1B, MD2A, MD4B, MD4C, MD6A, MD6B, MD6C,
MD9B, MD9C and MD10B, located on the north and eastern landfill perimeters (plume
centreline path) reported the highest concentrations of ammonia (Figure 2).

The Well (MD9C) reported the maximum ammonia of 134 mg/L in August 2018. The results
are similar to May 2016 (160 mg/L) and November 2014 (170 mg/L). The recent monitoring
results are higher than the ammonia (maximum of 122 mg/L) in 2012/13. Ammonia trends
are presented in the time series Graphs 1 to 3.

Highest ammonia concentrations correlate with the main downgradient area (plume
centreline) of the waste mound and above average rainfall events. The ammonia
concentrations from 2015 to 2018 are variable and elevated reflecting leachate spikes which
are interpreted to reflect the variable and heavy rainfall events in late summer/autumn (e.g.
March 2017 @309 mm).

It is noted that rehabilitation works were completed in early 2008, and the 2008/09 and
2009/10 ammonia concentrations have generally decreased since then at most well locations.
Well locations MD2B, MD2C and MD9B have decreased in maximum ammonia
concentrations in 2012/13 in comparison to the previous 2011/12 period. Well (MD10B) has
a variable to rising trend, however has significantly decreased in the past two monitoring
events.

Groundwater extraction works are in progress for the rising ammonia trend (above 100 mg/L)

at MD9C. A series of extraction and monitoring wells have been installed by E2W and KMC
together to enable irrigation of the leachate on the batter slopes.
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6.1.4 Ammonia Trends

The groundwater ammonia trends from 1999 to 2018 are presented in Graphs-1, Graph-2 and
Graph-3. The data indicates ammonia in most monitoring wells exceed the ANZECC (2000)
marine water trigger value. A summary the ammonia trends are presented in Table 6.1.4.

Table 6.1.4 Summary of Ammonia Trends in Groundwater (1999 to 2018)

South-east of Landfill North of Landfill
(Across-gradient) (Down-gradient, plume centreline)
Well ID Trend Well ID Trend
Overall Decreasing, but Variable trend, recently
MD1B variable MD48 decreasing (2018)
MD2B Overall Decreasing, but MDAC Overall Decreasing
variable
MD2C Overall Deg:reasmg, but MDIB Varlaple and _Recently
variable increasing
Rising trend & peaks in late
variable to a slightly 2011, late 2012, mid & late
MD68 increasing trend (2018) MD3C 2014. Elevated and ammonia
spikes late 2015, 2016 to 2018
MD6C Overall decreasing, & MD10B Variable trend- 2015 to 2018
recently stable

Note: “B” and “C”” denote shallow and deep wells, respectively.

The ammonia trends are generally variable over time; however most locations show a
downward or stable trend. The ammonia from the quarterly monitoring events may reflect a
combination of seasonal rainfall, plume movement, tidal fluctuations and landfill
rehabilitation works.

Monitoring reports (e.g. E2W, 2008-09, 2009-10, 2010-11, 2011-12, 2012-13, 2013-2014,
2014-2015, 2016-2017, 2017-2018) have identified spikes in ammonia concentrations that are
interpreted to result from high rainfall and plume migration. For example, in February 2008,
high rainfall (169.2 mm, 5 February) was followed by a rise in ammonia in early to mid 2008.
In October 2009, 187.8 mm of rainfall, which was the highest monthly rainfall recorded for
the 2009 calendar year (next highest December 2009, 106.2 mm). During the 2010-11
monitoring period, 22 March 2011 (163.8 mm rainfall) was followed by a rise in ammonia
(May 2011, Graphs 1-3)°. Over the 2011/12 period, a combined 176.2mm rainfall from 20 to
23 July was followed by an increase in ammonia (November 2011, Graph 1-3). Rainfall of
289 mm in February and 213.2mm in March 2012 (502.2mm combined in 2 months) was
followed by rises in ammonia (May 2012, Graph 1-3)".

During the 2012/13 period, high rainfall was experienced in January 2013 (170.8 mm) and
February 2013 (153.2 mm) resulting in elevated ammonia during the February monitoring. In
addition, high rainfall in April 2013 (183.6 mm) was followed by a rise in ammonia in May
2013. This occurred again in the 2013/14 period with high rainfall in November 2013
followed by a rise in Ammonia in the November 2013 samples and high rainfall again in
March and April 2014 followed by an increase in Ammonia in the May 2014 samples. The
ammonia peak in November 2014 (170 mg/L) and November 2015 are interpreted to be
associated with high recharge rainfall events.

® Rainfall data taken from the Kiama (Bombo Headland) Weather Station, (Station 1D 068242)
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Heavy rain occurred in February (158.8 mm) and March (309 mm) 2017, however rainfall
during the 2016 -2017 (923 mm) and 2017-2018 (663mm) monitoring period are below the
annual average.

Rainfall events before or on the dates of sampling may contribute to rising ammonia
concentrations in the groundwater due to flushing (e.g. leachate migration/generation and/or
rising water table).

During 2014 to 2018 ammonia concentrations are generally variable at MD9C and MD9B
(hotspot area). An increase in ammonia occurs in 2015 where concentrations exceed 100
mg/L and range between 100 and 170 mg/L. The elevated ammonia concentrations are
reported at the north east corner of the landfill as measured by wells at
MD10B/MD9C/MD9B. This area has been further investigated and targeted for groundwater
remedial works (in progress) to minimise impacts to aquatic ecosystems.

Review of aerial photographs taken of the landfill in late 2007 shows that the NE corner
(where most of the wells are situated) was the last to be reshaped, capped and vegetated (&
increase the potential for leachate generation and migration, as would have disturbance of soil
and waste in that area). Continued monitoring of ammonia concentrations and climate is
required to establish seasonal trends.

The amount of landfill leachate generated would decline following the closure of the landfill
and completion of rehabilitation works. The groundwater quality is likely to take years (5+)
to show improvements due to the scale of the mound, flat hydraulic gradients (in estuary) and
tidal movements (some reversal of gradient a high tide) around the landfill footprint.

Groundwater remedial works are being implemented at the site (MD9 Area) to reduce risk to
aquatic ecosystems.

Results from 2012 to 2018 monitoring periods show cyclical seasonal trends (i.e. a variable,
but generally decreasing ammonia trend). Future monitoring is required to assess ammonia
trends and characteristics (nature of trends and variations), especially at MD9C/MD9B,
MD10B, and MD4B well locations, representing the centreline and core of leachate plume.

6.1.4.1 Total Phosphorus (TP, groundwater)

The total phosphorus (TP) is not an EPL requirement, and was not sampled during the 2016-
2018 monitoring period. In the 2007/08 monitoring period the majority of TP results from
twelve wells exceeded the ANZECC (2000) trigger values for the protection of marine
ecosystems.

6.1.5 Hydrochemical Indicators

Concentrations of major ions (chloride, sulphate, calcium, magnesium, sodium and
potassium) in the groundwater at the site are presented in Table GW-1. The concentrations of
major ions in all monitoring wells are within previously reported ranges and generally
dominated by one cation (sodium) and anion (chloride).

In wells with freshwater, (MD6B and MD10B) calcium concentrations are similar to, and
sometimes greater than sodium concentrations.
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The landfill leachate may be contributing concentrations of ions including calcium, potassium
and magnesium. Contribution of sodium and chloride is difficult to ascertain as these ions are
typically associated with marine environments (e.g. salt spray, tidal influence).

6.1.6 Inorganic Contaminants (Iron, Manganese and Fluoride)

Dissolved iron (filtered at the laboratory) ranges from the 0.06 mg/L to 19.5 mg/L
(average=3.21 mg/L). With the exception of MD6B all the groundwater wells reported
ANZECC (2000) exceedances (freshwater ecosystems, 0.3 mg/L) in at least one in of the four
sampling rounds.

It is noted that the ANZECC (2000) guideline for iron is an indicative interim working level
(IWL) and is of low reliability. No guideline is available for iron in marine water, which has
a higher relevance to Rocklow Creek and receiving water bodies.

Concentrations of manganese ranged from 0.023 mg/L to 1.12 mg/L (average=0.188 mg/L).
The ANZECC (2000) guideline for manganese in fresh water is 1.9 mg/L. All results were
reported below the ANZECC fresh water guidelines.

The levels of filterable iron and manganese are similar to those reported in previous reporting
periods.

Concentrations of fluoride ranged from 0.1 mg/L to 1.2 mg/L (average=0.65 mg/L). No
recommended reliable ANZECC (2000) guidelines exist for fluoride in fresh or marine
waters. The data ranges between the minimum and maximum values are similar to previous
levels. The results indicate that fluoride levels are generally associated with landfill leachate.

6.1.7 Organic Contaminants (DOC, TOC and Phenols- Groundwater)

Concentrations of total and dissolved organic carbon (TOC/DOC) ranged from 6/6 to
107/101 mg/L in the 2017/18 reporting period. ANZECC (2000) guidelines do not exist for
TOC. The TOC may relate to landfill leachate and/or naturally occurring organic
matter/content associated with lowland/estuary.

Concentrations of phenols were all reported below the LOR (0.05 mg/L). Phenols have been
previously detected at MD9A in February 2016 (0.6 mg/L) and August 2016 (0.33 mg/L).

The November 2016 (0.35 mg/L) results from MD9A indicate phenol concentrations are
likely to relate to the landfill leachate.

6.2 Surface Water

Surface water sampling was undertaken quarterly during the 2017/18 reporting period (EPL
requirement is only six-monthly sampling).

The three surface water locations provide a general indication of water quality impacts from
the MWDD (Figure 2). Impacts to the water quality in Rocklow Creek may also occur from
the neighbouring Shellharbour Waste Disposal Depot situated on the northern side of
Rocklow Creek.
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The three surface water locations are not sampled according to consistent tide (a low tide
with outflow). Rocklow Creek represents a mix of tidal water and groundwater baseflow
discharges. Therefore, variations in water quality can occur due to tidal dilution associated
with incoming and outgoing flows.

The surface water monitoring data is variable and possibly reflecting a combination of tide
sampling regimes and influence from the broader catchment area. Timing of the samples
should be coordinated with the tide so that creek samples are collected during a run-out tide
when the maximum amount of groundwater discharges into the creek.

6.2.1 Physical Parameters

6.2.1.1 pH

The pH in Rocklow Creek at the middle and upstream location is generally neutral (7 to 7.6)
in 2017/18, and has not changed significantly from previous reporting periods.

6.2.1.2 TDS (and EC)

The conductivity (EC, mS/cm) of waters at the upstream location are generally lower than
those recorded downstream (Rocklow-Middle), reflecting the tidal range and groundwater
discharge from the catchment area.

Water collected from Rocklow Creek is fresh to saline (1.37 to 0 53.6 mS/cm). Sampling at
low tide would result in decreased salinity due to an increased baseflow (fresh groundwater)
contribution.

6.2.1.3 Dissolved Oxygen (DO)

The DO of waters ranged from 2.03 to 7.8 mg/L. Higher Do values are associated with up
stream section of Rocklow Creek.

6.2.2 Nutrients (surface water)

6.2.2.1 Nitrogen

Rocklow Creek surface water samples collected in the 2016/17 reporting period reported
ammonia below the ANZECC (2000) guidelines for marine and fresh water ecosystems (2.84
and 1.88 mg/L, respectively, Tables SW-1 and SW-2).

Nitrate concentrations for the 2017-2018 ranged from 0.01 to 0.12 mg/L (average 0.05 mg/L)
and were below the ANZECC (2000) guidelines. Ammonia concentrations for the 2017-2018
ranged from 0.08 to 1.39 mg/L (average 0.55 mg/L) and were below the ANZECC (2000)
guidelines.

Water samples collected from Rocklow Creek during 2017/18 reporting period generally
show variable concentrations of ammonia an upstream to downstream locations. The greatest
increase in ammonia from upstream to midstream location occurs on 9 February 2018 (<0.05
mg/L to 1.39 mg/L). The midstream location corresponds to the area of MD-9.

The previous greatest increase in ammonia from upstream to downstream location occurs on
17 August 2017 (0.05 mg/L to 1.59 mg/L). The ammonia increments between the upper, mid
and down stream samples are presented in Table SW-2 and Graph-4 (note: mid-stream
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location is downgradient to MD-9C, MD4B and MD-10B which have elevated and irregular
ammonia trends).

Ammonia concentrations in Rocklow Creek (2017/18) are generally comparable to previous
results (2016-2017, 2014/2015, 2013/2014, 2012/13 and 2011/12, Table SW-2). However,
the ammonia increments, and seasonal variability in the Rocklow-Mid and Rocklow-Low is
evident from 2011 to 2018 (spiking of ammonia), which is interpreted to reflect tidal
influences, climate and potentially the groundwater (MD9C) discharges.

Increases in ammonia from upstream to downstream of the landfill have been observed
during previous monitoring periods (Graph-4). While these increases could be attributable to
the discharge of groundwater impacted by ammonia from the MWDD, other sources of
nitrogen input such as polluted runoff from the catchment (Shellharbour Landfill, agricultural
areas) and nutrients bound in sediments is not discounted.

Graph-4 shows the ammonia increments in all monitoring periods since 1999 and illustrates a
decreasing difference between upstream and downstream ammonia concentrations. Ammonia
concentrations at Rocklow-Up have remained relatively stable over time while ammonia
concentrations at Rocklow-Middle and Rocklow-Down show a variable trend.

The ammonia contribution from the MWDD into Rocklow Creek is complicated by the
sampling regime (i.e. sampling at various tides level with dilution from tidal water) and other
potential sources of nitrogen in the area (Dunmore Landfill and nutrients from upstream
agricultural areas). Surface water results should be interpreted as indicative only due to the
dynamic nature of the catchment and multiple nutrient sources.

6.2.2.2 Total Phosphorous (surface water)

Total phosphorus (TP) is not an EPL requirement and were not analysed during the 2017/18
monitoring period.

Monitoring from previous years indicate that TP concentrations decrease from up to down-
stream of the landfill (except in August 2008), implying there is nutrient contribution from
other (agricultural) sources in the catchment area.

6.2.3 Organic Contaminants (TOC/DOC, Phenols & Fluoride)

Concentrations of total organic carbon (TOC) ranged from 4 to 14 mg/L in the 2017/18
reporting period. No recommended ANZECC (2000) guidelines exist for DOC
(concentrations could be related to natural waters or leachate).

Concentrations of phenols were reported all below LOR (0.05 mg/L) in all other surface
water samples in all monitoring rounds. Concentrations of fluoride ranged from 0.2 mg/L to
1.2 mg/L, with concentrations showing a general increase in the Rocklow-Mid & Rocklow-
Low sampling locations relative to the upstream sample.

7. CHEMICALS OF CONCERN AND CONTAMINANT PLUMES

The results of 2017/18 monitoring have been assessed to determine the surface and
groundwater conditions with respect to the relevant guidelines which serve to protect aquatic
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ecosystems (both fresh and marine), as this is considered to be the dominant beneficial
(environmental) use of local groundwater.

The primary landfill leachate indicator at the site is ammonia. Ammonia represents the
analyte which exceeds ANZECC (2000) guidelines in the majority of monitoring wells. The
landfill is also a source of dissolved salts, metals (i.e. iron, which was generally above
interim guidelines) and potentially organics. The dissolved salts, metals and organics are
associated with the dissolution of ions from various types of waste material.

Results of the sampling (1999 to 2018) confirm that ammonia concentrations are elevated
above background levels. Improvement in groundwater quality (i.e. a decreasing ammonia
trend) is evident in several wells (MD2B, MD2C, MD4C, MD6C) since landfill rehabilitation
works commenced (2006).

High rainfall periods since landfill rehabilitation completion are interpreted to have resulted
in periodic ammonia increases (e.g. February 2008, March 2011, July 2011, February/March
2012, January/February 2013, April 2013, November 2013, March-April & late 2014, August
2015, June 2016, March 2017). Some wells (MD-6B, MD-10B) show variable trends, whilst
three wells show an increasing trend (MD-9C, MD-9B, MD-6B) in 2017/2018.

It is likely the leachate plume arising from the landfill mound would migrate radially (local
system) and with the regional flow regime towards the north-east and east (MD9 centreline).
Landfill leachate infiltrates into the sandy aquifer and migrates towards Rocklow Creek and
Minnamurra River.

The extent of natural attenuation and degradation of the nutrient plume prior to discharge is
not well known, however the groundwater/saltwater interface and mangrove environment are
likely to enhance attenuation of the ammonia plume (Appendix B, Figure 7).

7.1 Ecological Issues

Groundwater migrating from under the landfill mound to Rocklow Creek and Minnamurra
River would be diluted by the dynamic and tidal nature of the environment. Contaminants
contained within this discharge will be diluted and dispersed via biological, chemical and
physical processes which occur at the groundwater/salt water interface. Uptake of the
nutrients by plants (mangroves, sedges) dependent on groundwater will also occur at the
creek and river.

The adverse effects arising from landfill leachate on the Rocklow Creek and Minnamurra
River aquatic environments is unclear and difficult to ascertain, given the multiple sources of
nutrients present and disturbance in the catchment area. No obvious evidence of degradation
is evident in the water bodies or surrounding vegetation (Note; some trees were
damaged/removed during landfill rehabilitation works in 2007/2008).

Discharges of landfill leachate to Rocklow Creek would be at a maximum when the tide is
low and groundwater gradients are steeper. The net increment of ammonia in the midstream
sample (Rocklow-Middle) averaged ~0.05 mg/L in the 2014/15, ~0.96 mg/L the 2015/16,
~0.146 mg/L in the 2016/2017, and 0.605 mg/L in the 2017-2018 reporting period (Table
SW-2). This net increment in 2017-2018 is also dependant on tidal regime during sampling.
The reduced net increment of ammonia may also reflect the below average climate (663 mm)
during the 2017-2018 monitoring period.
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The ammonia in groundwater (MD-9C, MD-10B, MD-4B) during 2017/18 may be
contributing to the nutrient concentrations in the surface water (Rocklow-Middle & Down),
however this is not clear given other potential sources (Dunmore landfill) and variables
(climate, tide). Downstream ammonia concentrations have generally declined, but show
significant variability since monitoring commenced in 1999 (Graph-4).

While it is likely that some nitrogen-impacted groundwater may discharge into Rocklow
Creek and Minnamurra River, it is unclear as to the extent of attenuation of the nitrogen
plume prior to discharge. Attenuation is likely to occur through a combination of dilution,
through mixing of groundwater from north of the creek, by flows and tidal movements within
the creek and estuary itself, oxidation of the ammonia to nitrate, and finally as conversion to
nitrogen gas. Rocklow creek has extensive mangroves and casuarinas.

Since early 2016, Council and E2W have investigated groundwater near MD9C and installed
test bores (3) and pumping infrastructure to progress remedial works to reduce the elevated
ammonia concentrations. Leachate management is proposed to include extraction of
groundwater at MD9C and irrigation of the landfill mound (work is in progress with Council,
E2W, and the DPI, NSW EPA).

Ammonia and nitrate concentrations in all surface water samples collected in the 2017/18
reporting period were below ANZECC (2000) trigger values for fresh and marine water
ecosystems.

8. CONCLUSIONS

Surface and groundwater monitoring was undertaken at the Minnamurra Waste Disposal
Facility by ALS on a quarterly basis from November 2017 to August 2018 (EPL reporting
period). Monitoring data collected during the 2017/2018 period was assessed by E2W (Dino
Parisotto) to determine the impact of the landfill facility on local groundwater and aquatic
ecosystems.

Based on the environmental data reviewed and assessed, E2W offer the following
conclusions:

e Elevated concentrations of nutrients, in particular ammonia, continue to be detected in
groundwater at the former landfill site. Ammonia levels reported by the laboratory exceed
the ANZECC (2000) guidelines for the protection of fresh and marine water ecosystems
in 14 out of 15 monitoring wells sampled (i.e. MD-1A & MD-4A dry, MD10A ammonia
below guidelines).

e The impacted wells are located on the footprint (downgradient) of the landfill mound,
indicating contaminant migration towards Rocklow Creek and Minnamurra River (north-
east and east).

e Elevated ammonia concentrations (above ANZECC 2000) were reported at majority of
wells (Figure 2), with highest concentrations exceeding 100 mg/L (i.e. MD9B= 106
mg/L, and MD9C =134 mg/L). Elevated ammonia in the groundwater is located on the
north and eastern landfill perimeters coinciding with the predominant groundwater flow
direction.

e The majority of nitrate concentrations in groundwater in 2017/2018 are generally low and
below ANZECC (2000), except for the 3 wells (MD2A, MD6A, MD10A), which were
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above the ANZECC (2000) trigger value for fresh water ecosystems (0.7 mg/L, at 95%
protection level). Nitrate concentrations in 2017/2018 are comparable to previous years.

e Ammonia concentrations in the 2017/18 monitoring period continue to be elevated and
variable, however show an overall decreasing trend in most wells. Some exceptions
include MD-6B, MD9C, and MD9B have rising trends. Variations in ammonia are
inferred to reflect seasonal trends and plume migration.

e Generally low concentrations of ammonia (below ANZECC 2000) were reported from
the upstream, mid and down stream locations during 2017/18 reporting period. A general
increase in ammonia is evident in the downstream or Rocklow-Mid surface water
locations relative to upstream. The net increment of ammonia between upstream, mid
stream and downstream concentrations is variable since 1999, however a potential
decrease is evident in the 2017/2018 results (Graph 4).

e The net increment of ammonia in the midstream sample (Rocklow-Middle) averaged
~0.05 mg/L in the 2014/15, ~0.96 mg/L the 2015/16, ~0.146 mg/L in the 2016/2017, and
0.605 mg/L in the 2017-2018 reporting period (Table SW-2). This net increment in 2017-
2018 is also dependant on tidal regime during sampling. The elevated ammonia in nearby
groundwater (MD-9C, MD-9B) may be contributing ammonia concentrations in the
surface water (Rocklow-Mid/downstream). Further monitoring is required to verify this
interpretation, as tidal dilution and multiple sources are situated around the creek (e.g.
Dunmore landfill).

e While downstream ammonia concentration increases could be attributable to the
discharge of groundwater impacted by ammonia from the MWDD, contribution from
other sources of nitrogen input such as polluted runoff from the catchment (Dunmore
Landfill, agricultural areas) is not discounted.

e All other water quality indicators were consistent with the results of previous monitoring
periods.

e The testing of the gas monitoring wells (Gas 1, Gas 3, Gas 4) and trenches (Trench 1 to
Trench 7 -the biofilter pads) indicated that gas levels are comparable or lower than
previous years. All buildings sampled (within 250 m of the deposited waste) recorded no
detectable landfill gas readings in January 2017, June 2017, October 2017, February
2018, June 2018, and October 2018. KMC (& E2W) are unaware of any reportable
pollution incidences or complaints from the community related to the MWDD during the
2017/18 reporting period.

The nutrients in the local surface and groundwater are likely to decrease over time due to the
landfill closure and rehabilitation works. Leachate generation has decreased due to the
landfill capping from August 2006 to January 2008. Monitoring data in 2017/18 supports this
interpretation and improvement in the local water quality.

The elevated ammonia concentrations reported at MD-9C, MD9B and MD-10B is interpreted
to relate to the remnant deeper centre/core plume migrating from under the landfill mound to
the site boundary. Other areas are showing a decrease in leachate strength associated with
landfill closure works.

Monitoring over the next few years will continue to provide the relevant environmental data
to assess the effectiveness and performance of the landfill rehabilitation. The scale of the
landfill mound (6 ha) and movement of the deep groundwater/plume is likely to be
influencing the elevated ammonia concentrations at MD-9C.

Groundwater remediation and monitoring of elevated ammonia at wells (MD-9C, MD-10B)
and Rocklow Creek (mid-downstream creek) is required to assess water quality trends.
Remedial works are progressing and include groundwater extraction (MD-9C) and irrigation
ezw
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of the landfill mound. In early 2017, E2W and KMC have installed 3 extraction bores and
five monitoring wells in proximity to MD-9C to enable extraction and monitoring of the
ammonia plume. Groundwater extraction of the ammonia plume at MD-9C is likely to
commence in late 2018.

E2W interpret that several years of slow groundwater extraction at MD9C area is required to
show a consistent improvement in the water quality trends (e.g. ammonia decrease). This
interpretation takes in consideration of the coastal sandy aquifer which has a high storage.

8.1 Recommendations

E2W offer the following recommendations regarding the monitoring at the Minnamurra
Waste Disposal Depot:

e Continued groundwater and surface water monitoring and assessment of landfill leachate
impacts are required to assess trends in relation to the landfill rehabilitation works.

e Documentation of groundwater remedial works (start date, extraction rates, water quality
results) and correlation to EPL monitoring results.

Sampling Procedures

e Recording of groundwater purge volumes and any observations (odour, sheen, turbidity)
during sampling of monitoring wells,

e Use of calibrated field instruments for measuring field chemistry (pH, EC, DO, Eh, T)
prior to sampling (documentation required),

e Sampling of surface water to be timed with a low ‘run out’ tide, and documenting tidal
and climatic conditions (i.e. sampling at different tides dilutes the groundwater plume).

e Details regarding the well conditions (eg. damaged or dry wells). Any damaged wells
should be replaced or substituted with nearby wells.

The recommended groundwater monitoring program for the prescribed well locations (i.e.
EPL conditions) is summarised in Table 8.1. E2W acknowledge that the EPL recommends a
half yearly sampling frequency, whilst KMC have continued with quarterly groundwater
monitoring and also include surface water sampling (three locations). Increased monitoring
frequency facilitates earlier detection of rising trends and decisions regarding potential
remedial works.

E2W recommend the current surface water monitoring program is continued on a quarterly
basis for the 2018/19 reporting period (exceeds EPL requirements). Quarterly review of
results from the Rocklow-Mid/Down stream sampling locations is required to address
ecosystem risks associated with the elevated ammonia concentrations at well (MD-9C) and
the remedial/extraction works.

Continued monitoring of landfill gas at the gas monitoring wells, trenches (biofilter pads) and
buildings (6 monthly) is recommended to comply with the EPL.

exw
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9. LIMITATIONS

Earth2Water Pty Ltd has prepared this report for the use of Kiama Municipal Council in
accordance with the standard terms and conditions of the consulting profession. This report is
prepared in accordance with the agreed scope of work. The methodology adopted and sources
of information used by E2W are outlined in this report.

This report was prepared during November 2018 and is based on the information reviewed at
the time of preparation. This report should be read in full. No responsibility is accepted for
use of any part of this report in any other context or for any other purpose or by third parties.

The precision with which conditions are indicated depends largely on the frequency and
method of sampling, and the uniformity of conditions as constrained by the project budget
limitations. The behaviour of groundwater and some aspects of contaminants in soil and
groundwater are complex. Our conclusions are based upon the analytical data presented by
Ecowise and our experience.

Where conditions encountered at the site are subsequently found to differ significantly from

those anticipated in this report, E2W should be notified of any such findings and be provided
with an opportunity to review our content and recommendations.

exw
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Table 8.1 - Recommended Groundwater Analytical Program for MWDD (2017/18)
Analytes Detection Sampling Method Reference
Limit Frequency
Alkalinity 0.5 mg/L 6 monthly [APHA 2320B
pH/Eh 0.01 pH unit 3 monthly  |pH meter and probe/APHA4500-HB
Electrical Conductivity 0.01 mS/cm 3 monthly  |Conductivity meter and probe
Dissolved Oxygen 0.01 % 6 monthly  [DO meter and probe
Temperature 1 deg 6 monthly [ Temperature meter and probe
Ammonia 0.01 mg/L 3 monthly  |FIA
Nitrate 10 pg/L 3 monthly |FIA
Calcium 1 mg/L 6 monthly  |USEPA 6010 A
Chloride 0.5 mg/L 6 monthly  [Titrated with mercuric nitrate using diphenol-
carbazonel/xylene cyanol FF indicator
Fluoride 0.1 mg/L 6 monthly  [APHA4500-FC
Magnesium 0.02 mg/L 6 monthly  |USEPA 6010 A
Sulphate 1 mg/L 6 monthly  [ICID/MS
Sodium 0.05 mg/L 6 monthly ~ [USEPA 6010 A
Total Alkalinity 0.5 mg/L 6 monthly  |APHA 2340C
Potassium 0.05 mg/L 6 monthly  [USEPA 6010 A
Dissolved Organic Carbon 0.50 mg/L 6 monthly [APHA 531 OC
Iron 1 pg/L 6 monthly  [USEPA 6010 A
Manganese 1 pg/L 6 monthly  |USEPA 6010
Phenols 1 ug/L 6 monthly |APHA 5530D
Standing Water Level m AHD 6 monthly  |Water level Probe
Note:
The key landfill indicator (ammonia/nitrate) is proposed on a quarterly basis in groundwater/surface water locations
1CP - Inductively Coupled Plasma
FIA - Flow Injection Analyser
MS - Mass Spectrometry
FC - Client Filtered
pS/cm - micro Siemens per centimetre
Hg/L - micrograms per litre
mg/L - milligrams per litre
APHA - American Public Health Association
USEPA - United States Environment Protection Agency
ezw
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Minnamurra Waste Disposal Depot
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Table GW-1: Summary 2017/18 Analytical Results - Minnamurra Waste Disposal Depot

No. No. No.
Sample ID ANZECC, 2000 MD 1B | sample | MD2A | MD2A | MD2A | MD2A | sample | Min | Mean | Max | MD2B | MD2B | MD2B | MD 2B | sample Min | Mean | Max
Field Measurements Freshwater | Marine | 24/5/18 9/11/17 | 9/2/18 | 24/5/18 | 23/8/18 9/11/17 | 9/2/18 24/5/18 | 23/8/18
RL (mAHD at TOC) NA 1.17 1.17 1.17 1.17 1.17 1.17 1.17 1.17
Standing water level (nTOC) 1.50 2 0.63 0.57 0.42 0.54 4 0.42 0.54 0.63 0.75 0.78 0.55 0.72 4 0.55 0.70 0.78
Reduced SWL (mAHD) 0.54 0.60 0.75 0.63 4 0.54 0.63 0.75 0.42 0.39 0.62 0.45 4 0.39 0.47 0.62
pH (field) 6.5-8.0(a) [8-8.4(a)| 7.70 2 7.10 6.80 7.10 7.40 4 6.8 7.1 7.4 7.00 7.10 6.80 6.90 4 6.8 7.0 7.1
Temperature 20.00 2 20.10 21.90 17.00 17.10 4 17.0 19.0 21.9 18.30 19.50 17.90 17.50 4 175 18.3 19.5
Electrical Conductivity (uS/cm) | 0.125-2.2 (a) 627 2 12100 26200 25700 19900 4 12100 | 20975 | 26200 | 23600 25400 32900 32300 4 23600 | 28550 [ 32900
Dissolved Oxygen (mg/L) 8.5-11.0(a) [9-10(a)| 1.09 2 1.54 3.49 1.70 1.68 4 1.54 2.10 3.49 0.80 0.91 0.90 1.13 4 0.80 0.94 1.13
Laboratory Analyses (mg/L)
Sodium (ICP) 36 2 3750 2570 3330 2990 4 2570 | 3160 | 3750 4230 4560 5600 5840 4 4230 5058 5840
Potassium (ICP) 13 2 191 167 187 164 4 164 177 191 180 192 227 229 4 180 207 229
Calcium (ICP) 45 2 268 261 257 230 4 230 254 268 330 347 406 403 4 330 372 406
Magnesium (ICP) 7 2 484 331 431 394 4 331 410 484 551 576 717 719 4 551 641 719
Chloride 46 2 6060 4640 5740 5360 4 4640 | 5450 | 6060 8070 7960 9910 10000 4 7960 8985 | 10000
Sulphate (SO4) 20 2 851 494 701 715 4 494 690 851 660 1120 1640 1530 4 660 1238 1640
Water Parameters (mg/L)
Alkalinity (as CaCO3) 209 2 1080 912 935 828 4 828 939 1080 764 762 778 665 4 665 742 778
Fluoride 0.2 2.0 0.8 1.2 0.9 1.0 4 0.8 1.0 1.2 0.6 1.0 0.6 0.8 4 0.6 0.8 1.0
Phenols 0.40 <0.05 2.00 <0.05 <0.05 <0.05 <0.05 4 ND ND ND <0.05 <0.05 <0.05 <0.05 4 ND ND ND
Metals (mg/L)
Iron (ICP) 0.3(1) 0.44 2 0.75 7.94 0.68 0.39 4 0.39 2.44 7.94 0.88 0.91 1.23 1.12 4 0.88 1.04 1.23
Manganese (ICP) 1.90 0.042 2 0.047 0.091 0.073 0.06 4 0.047 | 0.068 | 0.091 0.08 0.085 0.116 0.108 4 0.080 | 0.097 | 0.116
Nutrients (mg/L)
Nitrate (NO3 as N) 0.7 (7) 0.18 2 0.15 1.45 1.81 4.37 4 0.15 1.95 4.37 0.02 <0.01 <0.01 0.1 4 0.02 0.06 0.10
Ammonia (NH3 as N) 1.88 (2) 2.84(2)| 13.00 2 22.50 21.80 9.41 12.10 4 9.41 | 16.45 | 22.50 7.45 6.66 6.58 6.57 4 6.57 6.82 7.45
Total Nitrogen 0.5 (3) 0.12 (4)
Dissolved Organic Carbon (DOC) 6 2 6 59 51 54 4 6.00 | 42.50 | 59.00 30 32 31 3 30.00 | 31.00 | 32.00
Total Organic Carbon (TOC) | 6 2 6 61 53 55 4 6.00 | 43.75 | 61.00 32 26 34 31 4 26.00 | 30.75 | 34.00

Notes:

D N O~ WN B

T-GW1 DP 19-11-18

. Trigger value is an indicative interim working level only (1IWL).

. Ammonia trigger value at pH = 8.0, 95% PL, corrected to pH = 7.3.

. Trigger value for total nitrogen for lowland rivers in SE Australia.

. Trigger value for oxides of nitrogen (NOXx) for marine ecosystems, NSW.
. Trigger value for total phosphorus in lowland rivers in |

. Trigger value for total phosphorus in marine ecosystems in NSW.

. Trigger value for 95% protection level
. Reference only, not directly applicable to groundwater.

Exceeds ANZECC (2000) marine trigger value

Execcedance of IIWL values or fresh water not highlighted.

Prepared by: Earth2Water Pty Ltd
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Table GW-1: Summary 2017/18 Analytical Results - Minnamurra Waste Disposal Depot

Minnamurra Waste Disposal Depot

No. No. of
Sample ID ANZECC, 2000 MD2C | MD2C | MD2C | MD 2C |Samples| Min Mean Max MD4A | MD4A | MD4A | MD4A | Samples
Field Measurements Freshwater | Marine | 9/11/17 | 9/2/18 | 24/5/18 | 23/8/18 9/11/17 | 9/2/18 | 24/5/18 | 23/8/18
RL (mAHD at TOC) 1.165 1.165 1.165 1.165 Dry Dry Dry Dry 0
Standing water level (mTOC) 0.8 0.82 0.66 0.76 4 0.66 0.76 0.82 - - - - 0
Reduced SWL (mAHD) 0.37 0.35 0.51 0.41 4 0.35 041 0.51 - - - - 0
pH (field) 6.5-8.0(a) | 8-8.4(a) 7 7 6.9 7 4 6.9 7.0 7.0 - - - - 0
Temperature 19 18.6 174 17.9 4 174 18.2 19.0 - - - - 0
Electrical Conductivity (uS/cm) 0.125-2.2 (a) 44300 43600 45300 45200 4 43600 | 44600 | 45300 - - - - 0
Dissolved Oxygen (mg/L) 8.5-11.0 (a) [9.0-10.0 ()| 1.67 0.8 0.9 0.92 4 0.80 1.07 1.67 - - - - 0
Laboratory Analyses (mg/L)
Sodium (ICP) 8380 8850 7500 7680 4 7500 8103 8850 - - - - 0
Potassium (ICP) 304 349 293 301 4 293 312 349 - - - - 0
Calcium (ICP) 463 508 416 429 4 416 454 508 - - - - 0
Magnesium (ICP) 1020 1080 874 922 4 874 974 1080 - - - - 0
Chloride 13100 13400 13600 13500 4 13100 | 13400 | 13600 - - - - 0
Sulphate (SO4) 2230 2180 2020 1900 4 1900 2083 2230 - - - - 0
Water Parameters (mg/L)
Total Suspended Solids (TSS) - - - - 0
Alkalinity (as CaCO3) 588 589 686 566 4 566 607 686 - - - - 0
Fluoride 0.5 0.7 0.7 0.8 4 0.5 0.7 0.8 - - - - 0
Phenols 0.40 <0.05 <0.05 <0.05 <0.05 4 ND ND ND - - - - 0
Metals (mg/L)
Iron (ICP) 0.3(1) 1.6 1.55 15 1.48 4 1.48 1.53 1.60 - - - - 0
Manganese (ICP) 1.90 0.176 0.161 0.148 0.143 4 <0.01 | 0.157 0.2 - - - - 0
Nutrients (mg/L)
Nitrate (NO3 as N) 0.7 (7) <0.01 <0.01 <0.01 <0.01 4 0.00 0.00 - - - - 0
Ammonia (NH3 as N) 1.88 (2) 2.84(2) 2.34 1.58 1.20 0.90 4 0.90 151 2.34 - - - - 0
Total Nitrogen 0.5 (3) 0.12 (4)
Dissolved Organic Carbon (DOC) 20 18 34 22 4 18.00 23.50 34.00 - - - - 0
Total Organic Carbon (TOC) 20 18 34 20 4 18.00 23.00 34.00 - - - - 0
Notes:
1. Trigger value is an indicative interim working level only (IIWL).
2. Ammonia trigger value at pH = 8.0, 95% PL, corrected to pH = 7.3. Unsampled well on EPL
3. Trigger value for total nitrogen for lowland rivers in SE Australia. Exceeds ANZECC (2000) marine trigger value
4. Trigger value for oxides of nitrogen (NOx) for marine ecosystems, NSW.
5. Trigger value for total phosphorus in lowland rivers in NSW. Execcedance of IIWL values or fresh water not highlighted.
6. Trigger value for total phosphorus in marine ecosystems in NSW.
7. Trigger value for 95% protection level
a. Reference only, not directly applicable to groundwater.

Prepared by: Earth2Water Pty Ltd
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Table GW-1: Summary 2017/18 Analytical Results - Minnamurra Waste Disposal Depot

Minnamurra Waste Disposal Depot

No. No.
Sample ID ANZECC, 2000 MD4B | MD4B | MD 4B | MD 4B |Samples| Min | Mean | Max | MD4C | MD4C | MD4C | MD 4C |Samples| Min Mean | Max
Field Measurements Freshwater | Marine | 9/11/17 | 9/2/18 | 24/5/18 | 23/8/18 9/11/17 | 9/2/18 | 24/5/18 | 23/8/18
RL (mAHD at TOC) 1.63 1.63 1.63 1.63 1.59 1.59 1.59 1.59
Standing water level (mTOC) 1.19 1.24 1.02 1.16 4 1.02 1.15 1.24 1.19 1.22 0.98 1.15 4 0.98 114 | 1.22
Reduced SWL (mAHD) 0.44 0.39 0.61 0.47 4 0.39 0.47 0.61 0.40 0.37 0.61 0.44 4 0.37 0.45 | 061
pH (field) 6.5-8.0(a) | 8-8.4(a) 7.00 7.00 6.90 6.90 4 6.9 7.0 7.0 6.90 7.00 6.90 7.00 4 6.9 7.0 7.0
Temperature 19.20 18.70 17.90 18.00 4 17.9 18.5 19.2 18.60 18.60 17.50 17.50 4 17.5 18.1 | 18.6
Electrical Conductivity (uS/cm) |0.125-2.2 (a) 11300 13100 19000 18300 4 11300 | 15425 | 19000 | 37400 40800 43800 | 44600 4 37400 | 41650 | 44600
Dissolved Oxygen (mg/L) 8.5-11.0 (a) |9.0-10.0 (8)| 1.36 1.16 1.61 0.76 4 0.76 1.22 1.61 1.87 1.00 1.82 0.95 4 0.95 141 | 1.87
Laboratory Analyses (mg/L)
Sodium (ICP) 1750 2040 2870 2880 4 1750 | 2385 | 2880 7900 7870 6830 7110 4 6830 7428 | 7900
Potassium (ICP) 121 131 152 147 4 121 138 152 296 318 263 277 4 263 289 318
Calcium (ICP) 304 315 424 370 4 304 353 424 485 490 416 408 4 408 450 490
Magnesium (ICP) 239 261 399 373 4 239 318 399 977 966 800 842 4 800 896 977
Chloride 3650 3860 5860 5950 4 3650 | 4830 | 5950 | 11800 11900 11900 12700 4 11800 | 12075 | 12700
Sulphate (SO4) 315 396 753 770 4 315 559 770 2020 1890 1760 1700 4 1700 1843 | 2020
Water Parameters (mg/L)
Alkalinity (as CaCO3) 986 964 796 769 4 769 879 986 691 553 483 441 4 441 542 691
Fluoride 1 1 0 1 4 0.4 0.5 0.6 1 1 1 1 4 0.7 0.9 11
Phenols 0.40 <0.05 <0.05 <0.05 <0.05 4 ND ND ND <0.05 <0.05 <0.05 <0.05 4 ND ND ND
Metals (mg/L)
Iron (ICP) 0.3(1) 1.55 1.54 2.23 1.64 4 1.54 1.74 2.23 151 1.64 1.36 141 4 1.36 148 | 1.64
Manganese (ICP) 1.90 0.091 0.095 0.14 0.108 4 0.091 | 011 0.14 0.182 0.192 0.172 0.18 4 0.172 | 0.182 [0.192
Nutrients (mg/L)
Nitrate (NO3 as N) 0.7 (7) 0.24 0.01 <0.01 0.11 4 0.01 0.12 0.24 <0.01 0.16 <0.01 <0.01 4 0.16 NA 0.16
Ammonia (NH3 as N) 1.88 (2) 2.84(2) 46.8 44.9 28.7 26.4 4 26.40 | 36.70 | 46.80 2.74 1.45 0.82 0.68 4 0.68 142 | 2.74
Total Nitrogen 0.5 (3) 0.12 (4)
Dissolved Organic Carbon (DOC) 41 38 40 38 4 38.00 | 39.25 | 41.00 23 18 19 16 4 16.00 | 19.00 [ 23.00
Total Organic Carbon (TOC) 44 38 41 39 4 38.00 | 40.50 | 44.00 23 18 16 15 4 15.00 | 18.00 | 23.00
Notes:

1. Trigger value is an indicative interim working level only (I1IWL).

2. Ammonia trigger value at pH = 8.0, 95% PL, corrected to pH = 7.3.

3. Trigger value for total nitrogen for lowland rivers in SE Australia.

4. Trigger value for oxides of nitrogen (NOx) for marine ecosystems, NSW. | Exceeds ANZECC (2000) marine trigger value |
5. Trigger value for total phosphorus in lowland rivers in NSW.

6. Trigger value for total phosphorus in marine ecosystems in NSW.

7. Trigger value for 95% protection level

a. Reference only, not directly applicable to groundwater.

Prepared by: Earth2Water Pty Ltd
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1 Earth2Water Pty, Ltd

Table GW-1: Summary 2017/18 Analytical Results - Minnamurra Waste Disposal Depot

Minnamurra Waste Disposal Depot

No.

Sample No.
Sample ID ANZECC, 2000 MD6A | MD6A | MD6A | MD6A S Min | Mean | Max | MD6B | MD 6B | MD6B | MD 6B |Samples| Min Mean | Max
Field Measurements Freshwater | Marine | 9/11/17 | 9/2/18 | 24/5/18 | 23/8/18 9/11/17 | 9/2/18 | 24/5/18 | 23/8/18
RL (MAHD at TOC) 1.85 1.85 1.85 1.85 1.85 1.85 1.85 1.85
Standing water level (mTOC) 1.32 1.26 1.14 1.27 4 1.14 1.25 1.32 1.32 1.32 1.16 1.25 4 1.16 1.26 1.32
Reduced SWL (mAHD) 0.53 0.59 0.71 0.58 4 0.53 0.60 0.71 0.53 0.53 0.69 0.60 4 0.53 0.59 0.69
pH (field) 6.5-8.0(a) | 8-8.4(a) 7.30 6.80 7.20 7.60 4 6.8 7.2 7.6 7.10 6.80 7.10 7.20 4 6.8 7.1 7.2
Temperature 20.40 22.90 19.40 18.70 4 18.7 204 | 229 19.5 214 19.8 19.0 4 19.0 19.9 214
Electrical Conductivity (uS/cm) |0.125-2.2 (a) 2780.0 | 2040.0 | 1790.0 | 2250.0 4 1790 [ 2215 | 2780 1800 1580 1760 1610 4 1580 1688 1800
Dissolved Oxygen (mg/L) 8.5-11.0 (a) |9.0-10.0 (8)| 2.98 1.13 3.13 1.96 4 1.13 2.30 3.13 0.99 0.69 0.93 0.79 4 0.69 0.85 0.99
Laboratory Analyses (mg/L)
Sodium (ICP) 151 190 108 210 4 108 165 210 84 112 104 84 4 84 96 112
Potassium (ICP) 50 53 40 44 4 40 47 53 41 47 43 39 4 39 43 47
Calcium (ICP) 140 148 128 128 4 128 136 148 130 164 157 140 4 130 148 164
Magnesium (ICP) 56 60 42 58 4 42 54 60 36 52 43 35 4 35 42 52
Chloride 146 150 154 327 4 146 194 327 113 122 113 109 4 109 114 122
Sulphate (SO4) 47 63 49 65 4 47 56 65 61 60 52 47 4 47 55 61
Water Parameters (mg/L)
Alkalinity (as CaCO3) 758 756 741 574 4 574 707 758 873 706 772 608 4 608 740 873
Fluoride 0.6 1 0.7 0.8 4 0.6 0.8 1.0 04 0.6 0.5 0.5 4 04 0.5 0.6
Phenols 0.40 <0.05 <0.05 <0.05 <0.05 4 0.05 0.05 0.05 <0.05 <0.05 <0.05 <0.05 4 0.05 0.05 0.05
Metals (mg/L)
Iron (ICP) 0.3(1) 1.40 1.09 0.21 0.12 4 0.12 0.71 1.40 0.30 0.19 0.20 0.17 4 0.17 0.22 0.30
Manganese (ICP) 1.90 0.053 0.053 0.036 0.032 4 0.032 [ 0.044 ]0.053 | 0.126 0.105 0.102 0.092 4 0.092 | 0.106 | 0.126
Nutrients (mg/L)
Nitrate (NO3 as N) 0.7 (7) 0.59 0.2 1.6 8.8 4 0.20 2.78 8.75 <0.01 <0.01 0.02 0.02 4 0.02 0.02 0.02
Ammonia (NH3 as N) 1.88 (2) 2.84(2) 24.2 27.1 314 18.7 4 18.70 | 25.35 | 31.40 34.8 35.3 36.7 39.2 4 34.80 | 36.50 | 39.20
Total Nitrogen 0.5 (3) 0.12 (4)
Dissolved Organic Carbon (DOC) 24 32 31 27 4 24.00 | 28.50 | 32.00 37 28 38 27 4 27.00 | 32.50 | 38.00
Total Organic Carbon (TOC) | 28 33 33 27 4 27.00 | 30.25 | 33.00 38 28 38 26 4 26.00 | 32.50 | 38.00
Notes:
1. Trigger value is an indicative interim working level only (IIWL).
2. Ammonia trigger value at pH = 8.0, 95% PL, corrected to pH = 7.3.
3. Trigger value for total nitrogen for lowland rivers in SE Australia. | Exceeds ANZECC (2000) marine trigger value |
4. Trigger value for oxides of nitrogen (NOx) for marine ecosystems, NSW.
5. Trigger value for total phosphorus in lowland rivers in NSW. Execcedance of IIWL values or fresh water not highlighted.

6. Trigger value for total phosphorus in marine ecosystems in NSW.
7. Trigger value for 95% protection level
a. Reference only, not directly applicable to groundwater.

Prepared by: Earth2Water Pty Ltd
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1 Earth2Water Pty, Ltd

Table GW-1: Summary 2017/18 Analytical Results - Minnamurra Waste Disposal Depot

Minnamurra Waste Disposal Depot

No. No.
Sample ID ANZECC, 2000 MD 6C | MD 6C | MD 6C | MD 6C | Samples| Min Mean Max [ MD9A [ MD9A | MD9A | MD9A |Samples| Min Mean Max
Field Measurements Freshwater | Marine 9/11/17 | 9/2/18 | 24/5/18 | 23/8/18 9/11/17 | 9/2/18 | 24/5/18 | 23/8/18
RL (mAHD at TOC) 1.86 1.86 1.86 1.86 1.35 1.35 1.35 1.35
Standing water level (mTOC) 1.47 1.52 1.34 151 4 1.34 1.46 1.52 0.51 0.53 2 0.51 0.52 0.53
Reduced SWL (mAHD) 0.39 0.34 0.52 0.35 4 0.34 0.40 0.52 0.84 0.82 2 0.82 0.83 0.84
pH (field) 6.5-8.0 (a) 8-8.4 (a) 7.40 7.40 7.20 7.30 4 7.2 7.3 74 6.40 7.20 2 6.4 6.8 7.2
Temperature 19.90 20.80 19.00 19.30 4 19.0 19.8 20.8 17.80 15.10 2 15.1 16.5 17.8
Electrical Conductivity (uS/cm) 0.125-2.2 (a) 29700 31400 35800 35700 4 29700 | 33150 | 35800 10500 14400 2 10500 | 12450 | 14400
Dissolved Oxygen (mg/L) 8.5-11.0 (a) | 9.0-10.0 (a) 1.1 0.6 13 0.9 4 0.58 0.96 1.29 1.0 2.7 2 1.00 1.84 2.68
Laboratory Analyses (mg/L)
Sodium (ICP) 5440 5680 6020 6510 4 5440 5913 6510 1580 2420 2 1580 2000 2420
Potassium (ICP) 201 201 215 225 4 201 211 225 77 106 2 77 92 106
Calcium (ICP) 376 383 367 375 4 367 375 383 89 117 2 89 103 117
Magnesium (ICP) 709 726 775 787 4 709 749 787 219 297 2 219 258 297
Chloride 10300 9800 10700 | 11000 4 9800 | 10450 | 11000 3250 4720 2 3250 3985 4720
Sulphate (SO4) 752 1480 1790 1740 4 752 1441 1790 357 467 2 357 412 467
Water Parameters (mg/L)
Alkalinity (as CaCO3) 452 453 467 393 4 393 441 467 388 296 2 296 342 388
Fluoride 0.4 0.5 0.5 0.6 4 04 0.5 0.6 0.1 <0.1 2 0.1 0.1 0.1
Phenols 0.40 <0.05 <0.05 <0.05 <0.05 4 0.00 0.00 0.00 <0.05 <0.05 2 0.00 0.00 0.00
Metals (mg/L)
Iron (ICP) 0.3(1) 19.40 19.50 18.40 17.30 4 17.30 | 18.65 | 19.50 0.08 0.06 2 0.06 0.07 0.08
Manganese (ICP) 1.90 0.066 0.066 0.063 0.061 4 0.061 [ 0.064 | 0.066 0.023 0.035 2 0.023 | 0.029 | 0.035
Nutrients (mg/L)
Nitrate (NO3 as N) 0.7 (7) <0.01 <0.01 <0.01 0.01 4 0.01 0.01 0.01 0.28 0.06 2 0.06 0.17 0.28
Ammonia (NH3 as N) 1.88 (2) 2.84(2) 46.9 45.9 45.2 44.3 4 44.30 | 45.58 | 46.90 7.3 9.6 2 7.33 8.45 9.56
Total Nitrogen 0.5 (3) 0.12 (4)
Dissolved Organic Carbon (DOC) 13 11 13 12 4 11.00 | 12.25 | 13.00 101 53 2 53.0 77.0 101.0
Total Organic Carbon (TOC) 13 14 13 12 4 12.00 | 13.00 | 14.00 107 60 2 60.0 83.5 107.0
Notes:
1. Trigger value is an indicative interim working level only (IIWL).
2. Ammonia trigger value at pH = 8.0, 95% PL, corrected to pH = 7.3.
3. Trigger value for total nitrogen for lowland rivers in SE Australia. | Exceeds ANZECC (2000) marine trigger value |
4. Trigger value for oxides of nitrogen (NOX) for marine ecosystems, NSW.
5. Trigger value for total phosphorus in lowland rivers in NSW. Execcedance of IIWL values or fresh water not highlighted.

6. Trigger value for total phosphorus in marine ecosystems in NSW.
7. Trigger value for 95% protection level
a. Reference only, not directly applicable to groundwater.

Prepared by: Earth2Water Pty Ltd
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Earth2Water Pty, Ltd

Table GW-1: Summary 2017/18 Analytical Results - Minnamurra Waste Disposal Depot

Minnamurra Waste Disposal Depot

No.
Sample ID ANZECC, 2000 MD9B | MD9B | MD9B | MD 9B | Samples Min Mean Max
Field Measurements Freshwater | Marine 9/11/17 9/2/18 | 24/5/18 | 23/8/18
RL (mAHD at TOC) 1.35 1.35 1.35 1.35
Standing water level (mTOC) 0.84 0.67 0.78 3 0.67 0.76 0.84
Reduced SWL (mAHD) 0.51 0.68 0.57 3 0.51 0.59 0.68
pH (field) 6.5-8.0 (a) 8-8.4 (a) 7 7 7.1 3 7.0 7.0 7.1
Temperature 19.8 18.7 17.8 3 17.8 18.8 19.8
Electrical Conductivity (uS/cm) 0.125-2.2 (a) 2860 3250 3400 3 2860 3170 3400
Dissolved Oxygen (mg/L) 8.5-11.0 (a) | 9.0-10.0 (8) 0.99 1.51 0.81 3 0.81 1.10 1.51
Laboratory Analyses (mg/L)
Sodium (ICP) 293 266 288 3 266 282 293
Potassium (ICP) 87 96 112 3 87 98 112
Calcium (ICP) 172 146 126 3 126 148 172
Magnesium (1CP) 86 69 63 3 63 73 86
Chloride 371 438 434 3 371 414 438
Sulphate (SO4) <10 <5 <1 3
Water Parameters (mg/L)
Alkalinity (as CaCO3) 1190 1200 1070 3 1070 1153 1200
Fluoride 0.5 0.6 0.7 3 0.5 0.6 0.7
Phenols 0.40 <0.05 <0.05 <0.05 3 0.00 0.00 0.00
Metals (mg/L)
Iron (ICP) 0.3(1) 4.6 3.59 2.45 3 2.45 3.55 4.60
Manganese (ICP) 1.90 0.26 0.201 0.172 3 0.172 0.211 0.260
Nutrients (mg/L)
Nitrate (NO3 as N) 0.7 (1) 0.06 <0.01 <0.01 3 0.06 0.06 0.06
Ammonia (NH3 as N) 1.88 (2) 2.84 (2) 47.3 68.5 106.0 3 47.30 73.93 | 106.00
Total Nitrogen 0.5(3) 0.12 (4)
Dissolved Organic Carbon (DOC) 57 75 72 3 57 68 75
Total Organic Carbon (TOC) 57 76 73 3 57 69 76

Notes:

1. Trigger value is an indicative interim working level only (IIWL).
2. Ammonia trigger value at pH = 8.0, 95% PL, corrected to pH = 7.3.

3. Trigger value for total nitrogen for lowland rivers in SE Australia.

4. Trigger value for oxides of nitrogen (NOXx) for marine ecosystems, NSW.
5. Trigger value for total phosphorus in lowland rivers in NSW.

6. Trigger value for total phosphorus in marine ecosystems in NSW.

7. Trigger value for 95% protection level

a. Reference only, not directly applicable to groundwater.

Exceeds ANZECC (2000) marine trigger value

Execcedance of IIWL values or fresh water not highlighted.

Prepared by: Earth2Water Pty Ltd
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Earth2Water Pty, Ltd

Table GW-1: Summary 2017/18 Analytical Results - Minnamurra Waste Disposal Depot

Minnamurra Waste Disposal Depot

No.
Sample ID _ MD9C | MD9C | MD9C | MD 9C | Samples| Min Mean Max
Field Measurements Freshwater | Marine 9/11/17 | 9/2/18 | 24/5/18 | 23/8/18
RL (mAHD at TOC) 1.40 1.40 1.40 1.40
Standing water level (nNTOC) 0.87 0.71 0.83 3 0.71 0.80 0.87
Reduced SWL (mAHD) 0.53 0.69 0.57 0.53 0.60 0.69
pH (field) 6.5-8.0 (a) 8-8.4 (a) 7.10 7.00 7.10 3 7.00 7.07 7.10
Temperature 18.7 - 18.5 18.5 3 18.50 | 18.57 18.70
Electrical Conductivity (uS/cm) 0.125-2.2 (a) 4400 - 5770 6730 3 4400 5633 6730
Dissolved Oxygen (mg/L) 8.5-11.0 (a) |9.0-10.0 ()| 0.71 - 0.88 1.04 3 0.71 0.88 1.04
Laboratory Analyses (mg/L)
Sodium (ICP) 470 622 740 3 470 611 740
Potassium (ICP) 134 - 130 143 3 130 136 143
Calcium (ICP) 148 137 172 3 137 152 172
Magnesium (ICP) 83 - 81 109 3 81 91 109
Chloride 816 1110 1330 3 816 1085 1330
Sulphate (SO4) <10 - <1 95 3 95 0 95
Water Parameters (mg/L)
Alkalinity (as CaCO3) 1220 1220 980 3 980 1140 1220
Fluoride 0.5 0.5 0.6 3 0.50 0.53 0.60
Phenols 0.40 <0.05 - <0.05 <0.05 3 ND ND ND
Metals (mg/L)
Iron (ICP) 0.3 (1) 7.35 5.48 5.5 3 5.48 6.11 7.35
Manganese (ICP) 1.90 0.25 o 0.147 0.168 3 0.15 0.19 0.25
Nutrients (mg/L)
Nitrate (NO3 as N) 0.7 (7) <0.01 <0.01 0.58 3 0.58 0.58 0.58
Ammonia (NH3 as N) 1.88 (2) 2.84(2) 115.0 120.0 134.0 3 115 123 134
Total Nitrogen 0.5(3) 0.12 (4)
Dissolved Organic Carbon (DOC) 80 o 88 62 3 62 77 88
Total Organic Carbon (TOC) 81 - 86 64 3 64 77 86

Notes:

PNooswNE

. Trigger value is an indicative interim working level only (IIWL).
. Ammonia trigger value at pH = 8.0, 95% PL, corrected to pH = 7.3.

. Trigger value for total nitrogen for lowland rivers in SE Australia.
Trigger value for oxides of nitrogen (NOx) for marine ecosystems, NSW.
Trigger value for total phosphorus in lowland rivers in NSW.
Trigger value for total phosphorus in marine ecosystems in NSW.
Trigger value for 95% protection level
Reference only, not directly applicable to groundwater.

Unsampled well on EPL

Exceeds ANZECC (2000) marine trigger value

Execcedance of IIWL values or fresh water not highlighted.

Prepared by: Earth2Water Pty Ltd

Checked by DP



Table GW-1: Summary 2017/18 Analytical Results - Minnamurra Waste Disposal Depot

Minnamurra Waste Disposal Depot

Earth2Water Pty, Ltd

No. No.
Sample ID ANZECC, 2000 MD10A | MD10A | MD10A | MD10A | Samples| Min Mean Max | MD 10B | MD 10B | MD 10B | MD 10B | Sample Min Mean Max
Field Measurements Freshwater Marine 9/11/17 | 9/2/18 | 24/5/18 | 23/8/18 9/11/17 | 9/2/18 | 24/5/18 | 23/8/18
RL (mAHD at TOC) NM NM NM NM NM NM NM NM
Standing water level (nTOC) 0.65 0.63 0.62 0.63 4 0.62 0.63 0.65 0.72 0.83 1.34 0.7 4 0.70 0.90 1.34
Reduced SWL (mAHD)
pH (field) 6.5-8.0 (a) 8-8.4 (a) 6.3 6.2 7.1 6.4 4 6.2 6.5 7.1 7.2 6.7 7 7.1 4 6.7 7.0 7.2
Temperature 23.6 23.3 20.7 15 4 15.0 20.7 23.6 21.6 21.7 18.8 18.6 4 18.6 20.2 21.7
Electrical Conductivity (uS/cm) 0.125-2.2 (a) 54600 53600 1930 44900 4 1930 38758 | 54600 2020 2000 51800 1850 4 1850 14418 | 51800
Dissolved Oxygen (mg/L) 8.5-11.0(a) |9.0-10.0(a) | 4.14 1.39 0.77 1.87 4 0.77 2.04 4.14 1.04 0.53 8.38 0.97 4 0.53 2.73 8.38
Laboratory Analyses (mg/L)
Sodium (ICP) 10000 8360 7860 6700 4 6700 8230 10000 134 152 104 110 4 104 125 152
Potassium (ICP) 227 189 178 154 4 154 187 227 75 77 70 65 4 65 72 77
Calcium (ICP) 1470 1880 1660 1360 4 1360 1593 1880 99 94 80 80 4 80 88 99
Magnesium (ICP) 1690 1410 1430 1110 4 1110 1410 1690 45 42 33 35 4 33 39 45
Chloride 18800 16100 14700 14200 4 14200 | 15950 | 18800 222 181 187 180 4 180 193 222
Sulphate (SO4) 2960 2480 2800 2600 4 2480 2710 2960 <10 <10 <10 <10 4 0 0 0
Water Parameters (mg/L)
Alkalinity (as CaCO3) 222 289 333 240 4 222 271 333 801 762 716 619 4 619 725 801
Fluoride 0.3 0.4 0.4 0.4 4 0.3 0.4 0.4 0.8 1 0.9 1 4 0.8 0.9 1.0
Phenols 0.40 <0.05 <0.05 <0.05 <0.05 4 ND ND ND <0.05 <0.05 <0.05 <0.05 4 ND ND ND
Metals (mg/L)
Iron (ICP) 0.3(1) 1.64 2.83 2.97 0.16 4 0.16 1.90 2.97 1.06 0.65 0.51 0.55 4 0.51 0.69 1.06
Manganese (ICP) 1.90 0.538 0.577 0.468 0.258 4 0.258 0.460 0.577 0.346 0.301 0.278 0.281 4 0.278 0.302 | 0.346
Nutrients (mg/L)
Nitrate (NO3 as N) 0.7 (7) <0.01 0.33 0.32 0.88 4 0.32 0.51 0.88 0.33 0.02 0.32 0.06 4 0.02 0.18 0.33
Ammonia (NH3 as N) 1.88 (2) 2.84 (2) 1.02 1.29 0.05 0.45 4 0.05 0.70 1.29 73.50 78.80 71.00 72.00 4 71.00 73.83 | 78.80
Total Nitrogen 0.5 (3) 0.12 (4)
Dissolved Organic Carbon (DOC) 30 30 46 30 4 30.00 34.00 46.00 52 58 43 3 43.00 51.00 | 58.00
Total Organic Carbon (TOC) 30 30 60 31 4 30 38 60 54 43 57 40 40 49 57

Notes:

1. Trigger value is an indicative interim working level only (IIWL).

2. Ammonia trigger value at pH = 8.0, 95% PL, corrected to pH = 7.3.

3. Trigger value for total nitrogen for lowland rivers in SE Australia.

4. Trigger value for oxides of nitrogen (NOX) for marine ecosystems, NSW.
5. Trigger value for total phosphorus in lowland rivers in NSW.

6. Trigger value for total phosphorus in marine ecosystems in NSW.

7. Trigger value for 95% protection level
a. Reference only, not directly applicable to groundwater.

T-GW1 DP 19-11-18

Exceeds ANZECC (2000) marine trigger value

Execcedance of IIWL values or fresh water not highlighted.

Prepared by: Earth2Water Pty Ltd
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Earth2Water Pty Ltd

Table SW-1: Minnamurra Waste Disposal Depot (Rocklow Creek)

Sample ID ANZECC, 2000 Rocklow Up |Rocklow Middle| Rocklow Down | Rocklow Up | Rocklow Middle | Rocklow Down | Rocklow Up | Rocklow Middle | Rocklow Down| Rocklow Up [Rocklow Middle | Rocklow Down
Field Measurements Freshwater | Marine 9/11/17 9/11/17 9/11/17 20/2/18 20/2/18 20/2/18 19/5/18 19/5/18 19/5/18 17/8/18 17/8/18 17/8/18
pH (field) 6.5-8.0 8-8.4 7 7.2 7.1 7.2 7.1 7.3 7.4 7.3 7.4 7.2 7 7.6
Temperature 24.5 22.9 224 22.8 24.3 23.3 13.6 14.4 13.4 10.9 12.5 12.2
Electrical Conductivity (mS/cm) | 0.125-2.2 1370 14200 30000 53600 48700 52000 41600 43100 52800 37200 38700 34400
Dissolved Oxygen (mg/L) 8.5-11.0 9.0-10.0 5.69 4.96 4.19 3.5 2.03 4.68 7.17 5.85 6.93 5.05 4.37 7.8
Turbidity (NTU) 6-50 (a) 0.5-10
Laboratory Analyses (mg/L)
Sodium (ICP) 258 2600 5550 11200 9630 10400 8250 8370 10300 6800 7110 6310
Potassium (ICP) 16 97 210 396 344 376 292 306 378 244 254 228
Calcium (ICP) 51 139 254 476 440 470 341 359 424 313 325 287
Magnesium (ICP) 40 317 687 1360 1170 1270 984 989 1210 825 851 757
Chloride 314 5090 10500 15600 14100 15100 10000 14600 14900 11700 12100 10800
Sulphate (SO4) 194 480 796 2380 2160 2320 1670 2220 2670 1920 1770 1620
Water Parameters (mg/L)
Fluoride 0.2 0.6 0.6 0.9 0.9 1 1 1.1 1.2 1.1 1 1
Phenols 0.40 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Metals (mg/L)
Iron (ICP) 0.3(1) 2.13 1.53 0.89 0.57 0.9 1.16 0.2 <0.10 <0.10 0.25 0.22 0.28
Manganese (ICP) 1.90 0.33 0.259 0.206 0.178 0.493 0.211 0.049 0.043 0.02 0.071 0.094 0.077
Nutrients (mg/L)
Total Phosphorus (TP) 0.05 (5) 0.025 (6)
Total Nitrogen 0.5 (3) 0.12 (4)
Nitrate (NO3 as N) 0.7 (7) <0.01 0.03 <0.01 0.02 0.05 0.12 0.01 0.03 0.02 0.10 0.08 0.04
Ammonia (NH3 as N) 1.88 (2) 2.84(2) 0.2 0.56 0.44 <0.05 1.39 1.07 0.16 0.35 0.2 0.56 1.09 0.08

Ammonia Increment (Upper to Mid Rocklow) 0.36 1.34 0.19 0.53

Ammonia Increment (Mid to lower Rocklow) -0.12 -0.32 -0.15 -1.01
Total Organic Carbon (TOC) | | 14 12 9 4 8 7 6 7 4 7 7 6
Notes:

1. Trigger value-indicative interim working level (IIWL).

2. Ammonia trigger value; pH =8, 95% PL ,adj to pH=7.3.

3. Trigger value for total nitrogen for lowland rivers in SE Australia.

4. Trigger value for oxides of nitrogen (NOx) for marine ecosystems, NSW.

Prepared by: Earth2Water
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Earth2Water Pty, Ltd

Table SW-2: Rocklow Creek - Historical Ammonia Concentrations (1999 - 2018)
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Not measured
Note: Rocklow Down was inacceessible during the 2010-2014 monitoring periods
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Graph-1: Groundwater Ammonia Concentrations (mg/L) All Wells

(1999 to 2018)
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Graph-2: Groundwater Ammonia Concentrations (mg/L) Deep Wells
(1999 to 2018)
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Graph-3: Groundwater Ammonia Concentrations (mg/L) Shallow Wells
(1999 to 2018)
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Graph-04: Net Increments of Ammonia Between Up and Down Stream Samples (1999 to 2018)
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ALS) Enuvironmental

CERTIFICATE OF ANALYSIS

Work Order :EW1704933 Page :10f10
Client : KIAMA COUNCIL Laboratory . Environmental Division NSW South Coast
Contact : MR PAUL CZULOWSKI Contact : Glenn Davies
Address : 11 MANNING STREET Address : 1/19 Ralph Black Dr, North Wollongong 2500

KIAMA NSW, AUSTRALIA 2533 4/13 Geary PI, North Nowra 2541

Australia NSW

Telephone - +61 02 4232 0444 Telephone 1 02 42253125
Project : Minnamurra Landfill Date Samples Received : 29-Nov-2017 15:00 W
Order number - 87896 Date Analysis Commenced 1 29-Nov-2017 \\\‘\ Q.///"/,, A
C-O-C number pp— Issue Date : 19-Dec-2017 14:12 °\§///3_
Sampler : Robert DaLio ilm NATA
site - MINNAMURRA LANDFILL YN v
Quote number : WO/026/15 - Minnamurra Landfill /"//,/m\\\\“\ Accreditation No. 825
No. of samples received - 20 Accredited for compliance with
No. of samples analysed 20 ISO/IEC 17025 - Testing

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.
This Certificate of Analysis contains the following information:

® General Comments

® Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with
Quality Review and Sample Receipt Notification.

Signatories

Thg document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.
Signatories Position Accreditation Category

Ashesh Patel Inorganic Chemist Sydney Inorganics, Smithfield, NSW

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

Dian Dao Sydney Inorganics, Smithfield, NSW

Glenn Davies Environmental Services Representative Laboratory - Wollongong, NSW

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Raymond Commodore Instrument Chemist Sydney Inorganics, Smithfield, NSW

RIGHT SOLUTIONS RIGHT PARTNER
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Work Order . EW1704933
Client - KIAMA COUNCIL
Project - Minnamurra Landfill ALS

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.
Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.
Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing
purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
A = This result is computed from individual analyte detections at or above the level of reporting
@ = ALS is not NATA accredited for these tests.
~ = Indicates an estimated value.
EGO020: LOR's have been raised due to matrix interference. (High Total Dissolved Solids)
EDO041G: LOR raised for Sulfate on sample no: 12, 13 & 15 due to sample matrix.
Sampling and sample data supplied by ALS Wollongong.
Sampling completed as per FWI-EN001 Groundwater Sampling.
Sampling completed as per FWI-EN002 Surface Water Sampling.

Field tests completed on day of sampling/receipt.
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Work Order - EW1704933
Client - KIAMA COUNCIL
Project - Minnamurra Landfill ALS
Analytical Results
Sub-Matrix: WATER Client sample ID MD 1A MD 1B MD 2A MD 2B MD 4A
(Matrix: WATER)
Client sampling date / time 29-Nov-2017 00:00 29-Nov-2017 00:00 29-Nov-2017 11:45 29-Nov-2017 11:55 29-Nov-2017 11:10
Compound CAS Number Unit EW1704933-001 EW1704933-002 EW1704933-003 EW1704933-004 EW1704933-005
Result Result Result Result Result
EAO005FD: Field pH i
= O 1 =
EAO010FD: Field Conductivity
Electrical Conductivity (Non — 1 uS/cm 12100 23600 —nme
Compensated)
EAO020FD: Field Salinity )
Saliity = O B T = I e [
EA116: Temperature )
Temperatwe | 01 T — I 1 183 1
EDO037P: Alkalinity by PC Titrator :
Hydroxide Alkalinity as CaCO3 DMO-210-001 1 <1 <1 —
Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L P a——- <1 <1 -
Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L P, e 1080 764 P
Total Alkalinity as CaCO3 — 1 ———- ———- 1080 764 j—
EDO041G: Sulfate (Turbidimetric) as SO4 2- by DA
Sulfate as SO4 - Turbidimetic la0s7es 1| mgl | | I 1 1
EDO045G: Chloride by Discrete Analyser ]
Chioride essooe 1| mgl | — I I 1
EDO093F: Dissolved Major Cations
Calcium 7440-70-2 1 === === 178 330 ===
Magnesium 7439-95-4 1 mg/L ———- ———- 285 551 ———-
Sodium 7440-23-5 1 mg/L ---- ---- 2020 4230 ----
Potassium 7440-09-7 1 - - 146 180 -
EGO020F: Dissolved Metals by ICP-MS
Manganese 7439-96-5 0.001 mg/L - e 0.047 0.080 ——
Iron 7439-89-6 | 0.05 mg/L nem nme 0.75 0.88 nme
EKO040P: Fluoride by PC Titrator )
oogiass| 01 | mgl | - | 1 1 1
EK055G: Ammonia as N by Discrete Analyser
Ammonia as N 7oty 001 | mgl | — T 1 1
EKO057G: Nitrite as N by Discrete Analyser ]
roeso. 001 | mgl | — I I 1
EKO058G: Nitrate as N by Discrete Analyser
Nitrate as N 14797-55-8 | 0. [ 0.15 [ 0.02 [
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Work Order - EW1704933

Client - KIAMA COUNCIL

Project - Minnamurra Landfill ALS
Analytical Results

Sub-Matrix: WATER
(Matrix: WATER)

Client sample ID MD 1A

MD 1B

MD 2A

MD 2B

MD 4A

Client sampling date / time 29-Nov-2017 00:00

29-Nov-2017 00:00

29-Nov-2017 11:45

29-Nov-2017 11:55

29-Nov-2017 11:10

Compound CAS Number LOR Unit EW1704933-001 EW1704933-002 EW1704933-003 EW1704933-004 EW1704933-005
Result Result Result Result Result
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser
ENO055: lonic Balance
Total Anions - 0.01 meq/L -— - 135 257 -
Total Cations - 0.01 meq/L -— - 124 250 -
lonic Balance —-| 0.01 % -—-- --- 4.20 1.23 em-
ENG67 PK: Field Tests
Field Observations —| 001 | -~ | DESTROYED DESTROYED DRY
EP002: Dissolved Organic Carbon (DOC)
CDissolved OrgamicCarbon 1| _mgL | — 5 0
EP005: Total Organic Carbon (TOC)
TotalOrganic Carbon 1wl |~ | 61 2
EPO025FD: Field Dissolved Oxygen
Dissolved Oxygen mg/L 1.54 0.80 ----
Dissolved Oxygen - % Saturation . % saturation 17.0 8.6 -
EP035G: Total Phenol by Discrete Analyser
Phenos (Tota) —[ 005 | mgL | — <005 <05
FWI-EN/001: Groundwater Sampling - Depth
0.63 0.75 -
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Work Order - EW1704933

Client - KIAMA COUNCIL

Project - Minnamurra Landfill ALS
Analytical Results

Sub-Matrix: WATER
(Matrix: WATER)

Client sample ID MD 4B

MD 4C

MD 6A

MD 6B

MD 6C

Client sampling date / time 29-Nov-2017 11:15

29-Nov-2017 11:30

29-Nov-2017 12:45

29-Nov-2017 12:55

29-Nov-2017 13:05

Compound CAS Number Unit EW1704933-006 EW1704933-007 EW1704933-008 EW1704933-009 EW1704933-010
Result Result Result Result Result
EAO005FD: Field pH
eH | 01 | pHum
EAO010FD: Field Conductivity
Electrical Conductivity (Non — 1 uS/cm 2780 1800 29700
Compensated)
EAO020FD: Field Salinity
Csamty | 0z | oL 13 ts 10 206
EA116: Temperature
Temperatwe | 01 | °C__ 192 204 195 199
EDO037P: Alkalinity by PC Titrator
Hydroxide Alkalinity as CaCO3 DMO-210-001 1 <1 <1 <1
Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 <1 <1 <1 <1
Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 986 691 758 873 452
Total Alkalinity as CaCO3 — 1 986 691 758 873 452
EDO041G: Sulfate (Turbidimetric) as SO4 2- by DA
Sulfate as SO4 - Turbidimetic 40798 1| mgl | 315 | a %
EDO045G: Chloride by Discrete Analyser
Chioride o600 1 | mgl | 0 | 146 1 10300
EDO093F: Dissolved Major Cations
Calcium 7440-70-2 1 304 439 140 152 376
Magnesium 7439-95-4 1 mg/L 239 875 56 47 709
Sodium 7440-23-5 1 mg/L 1750 7250 151 135 5440
Potassium 7440-09-7 1 121 280 50 44 201
EGO020F: Dissolved Metals by ICP-MS
Manganese 7439-96-5, 0.001 mg/L 0.091 0.182 0.053 0.126 0.066
Iron 7439-89-6 | 0.05 mg/L 1.55 1.51 1.40 0.30 19.4
EKO040P: Fluoride by PC Titrator
eogidss| 01 | mgl | 05 |
EK055G: Ammonia as N by Discrete Analyser
Ammonia as N 7664417
EKO057G: Nitrite as N by Discrete Analyser
14797-65-0 <0.01 <001
EKO058G: Nitrate as N by Discrete Analyser
Nitrate as N 14797-55-8 0.59 <0.01 <0.01
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Work Order - EW1704933
Client - KIAMA COUNCIL
Project - Minnamurra Landfill ALS
Analytical Results
Sub-Matrix: WATER Client sample ID MD 4B MD 4C MD 6A MD 6B MD 6C
(Matrix: WATER)
Client sampling date / time 29-Nov-2017 11:15 29-Nov-2017 11:30 29-Nov-2017 12:45 29-Nov-2017 12:55 29-Nov-2017 13:05
Compound CAS Number LOR Unit EW1704933-006 EW1704933-007 EW1704933-008 EW1704933-009 EW1704933-010
Result Result Result Result Result
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser .
— 001 | mgL | o2 <001 <001
ENO055: lonic Balance [
Total Anions J— 0.01 meq/L 129 403 20.2 21.4 315
Total Cations — 0.01 meq/L 114 416 19.4 18.4 319
lonic Balance —-| 0.01 % 6.23 1.60 2.02 7.42 0.57
EP002: Dissolved Organic Carbon (DOC) |
DissolvedOrganio Carbon | 1| _mgL | 4| 24 1 a7 1 B
EP005: Total Organic Carbon (TOC) |
TotalOrganicCarbon | 1| mgL 4 28 1 38 1 1
EP025FD: Field Dissolved Oxygen ,
Dissolved Oxygen mg/L 2.98 0.99 1.1
Dissolved Oxygen - % Saturation . % saturation 33.1 10.8 12.3
EP035G: Total Phenol by Discrete Analyser [
Phenols(Tota) | 005 | mgL | <005 | <0.05 I oo
FWI-EN/001: Groundwater Sampling - Depth ]
1.32 [ 1.32 [ 1.47
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Work Order - EW1704933

Client - KIAMA COUNCIL

Project - Minnamurra Landfill ALS
Analytical Results

Sub-Matrix: WATER
(Matrix: WATER)

Client sample ID MD 9A

MD 9B

MD 9C

MD 10A

MD 10b

Client sampling date / time 29-Nov-2017 10:40

29-Nov-2017 10:45

29-Nov-2017 10:55

29-Nov-2017 10:10

29-Nov-2017 10:15

Compound CAS Number Unit EW1704933-011 EW1704933-012 EW1704933-013 EW1704933-014 EW1704933-015
Result Result Result Result Result
EAO005FD: Field pH
= X . =
EAO010FD: Field Conductivity
Electrical Conductivity (Non J— 1 uS/cm 4400 54600 2020
Compensated)
EAO020FD: Field Salinity
Csamy | 0z | oL — 373
EA116: Temperature
Temperatwe | 01 T~ 187 26 216
EDO037P: Alkalinity by PC Titrator
Hydroxide Alkalinity as CaCO3 DMO-210-001 1 <1 <1 <1
Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L P <1 <1 <1 <1
Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L P, 1190 1220 222 801
Total Alkalinity as CaCO3 — 1 - 1190 1220 222 801
EDO041G: Sulfate (Turbidimetric) as SO4 2- by DA
Sulfate as SO4 - Turbidimetic la0s7es 1| mgl | | <10 <10
EDO045G: Chloride by Discrete Analyser
Chioride oge006| 1| mgl | — | 816 18300
EDO093F: Dissolved Major Cations
Calcium 7440-70-2 1 - 172 148 1470 99
Magnesium 7439-95-4 1 mg/L - 86 83 1690 45
Sodium 7440-23-5 1 mg/L ---- 293 470 10000 134
Potassium 7440-09-7 1 - 87 134 227 75
EGO020F: Dissolved Metals by ICP-MS
Manganese 7439-96-5| 0.001 mg/L - 0.260 0.250 1.12 0.346
Iron 7439-89-6 | 0.05 mg/L nem 4.60 7.35 3.39 1.06
EKO040P: Fluoride by PC Titrator
oogiass| 01 | mgl | - |
EK055G: Ammonia as N by Discrete Analyser
Ammonia as N o4ty 001 | mgl | —
EKO057G: Nitrite as N by Discrete Analyser
4797650 001 | mgl | — | <001 <001
EKO058G: Nitrate as N by Discrete Analyser
Nitrate as N 14797-55-8 <0.01 <0.01 0.33
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Work Order - EW1704933
Client - KIAMA COUNCIL
Project - Minnamurra Landfill ALS
Analytical Results
Sub-Matrix: WATER Client sample ID MD 9A MD 9B MD 9C MD 10A MD 10b
(Matrix: WATER)
Client sampling date / time 29-Nov-2017 10:40 29-Nov-2017 10:45 29-Nov-2017 10:55 29-Nov-2017 10:10 29-Nov-2017 10:15
Compound CAS Number LOR Unit EW1704933-011 EW1704933-012 EW1704933-013 EW1704933-014 EW1704933-015
Result Result Result Result Result
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser .
ENO055: lonic Balance [
Total Anions J— 0.01 meq/L - 34.2 47.4 596 22.3
Total Cations - 0.01 meq/L -— - 46.3 - 21.6
Total Cations - 0.01 meq/L -— 30.6 - 653 -——
lonic Balance —| 0.01 % -=n- -em- 1.19 -em- 1.64
lonic Balance —- 0.01 % ———- 5.57 - 4.55 j—
EN67 PK: Field Tests
Field Observations - 0.01 -- INSUFFICENT — J— J—
SAMPLE

EP002: Dissolved Organic Carbon (DOC) .
EP005: Total Organic Carbon (TOC) |
Total Organic Carbon | m - 5 [ 30 [ Z
EPO025FD: Field Dissolved Oxygen |
Dissolved Oxygen mg/L 0.71 4.14 1.04
Dissolved Oxygen - % Saturation . % saturation 7.6 48.3 11.8

EP035G: Total Phenol by Discrete Analyser .
CPhenois(ota) . 005 | mgl | — | <0.05 I I

FWI-EN/001: Groundwater Sampling - Depth

0.87 [ 0.65 [ 0.72
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Work Order - EW1704933
Client - KIAMA COUNCIL
Project - Minnamurra Landfill ALS
Analytical Results
Sub-Matrix: WATER Client sample ID ROCKLOW DOWN ROCKLOW MIDDLE ROCKLOW UP BLANK MD 2C
(Matrix: WATER)
Client sampling date / time 29-Nov-2017 08:45 29-Nov-2017 09:45 29-Nov-2017 09:20 29-Nov-2017 08:35 29-Nov-2017 12:10
Compound CAS Number Unit EW1704933-016 EW1704933-017 EW1704933-018 EW1704933-019 EW1704933-020
Result Result Result Result Result

EAO005FD: Field pH

EAO010FD: Field Conductivity

Electrical Conductivity (Non —- 1 uS/cm 30000 1370 - 44300
Compensated)

EAO020FD: Field Salinity

- salinty . 02 | gL | 197 . ] 0.7 ] [ 32.8
EA116: Temperature )
_ Temperatye - 01 | °C | 24 : l 245 l l 19.0
EDO037P: Alkalinity by PC Titrator '
Hydroxide Alkalinity as CaCO3 DMO-210-001 1 <1 — <1
Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 <1 <1 ———— <1
Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 187 167 56 P 588
Total Alkalinity as CaCO3 — 1 187 167 56 - 588
EDO041G: Sulfate (Turbidimetric) as SO4 2- by DA
Sulfate as 504 -Turbidimetrc 14306.79-5 I [ T
EDO045G: Chloride by Discrete Analyser ]
Chioride oser006 1 | mglL | os0 | T [ T
EDO093F: Dissolved Major Cations
Calcium 7440-70-2 1 mg/L — - -—-- - 508
Magnesium 7439-95-4 1 mg/L 1160
Sodium 7440-23-5 1 mg/L 9200
Potassium 7440-09-7 1 mg/L - J— j— — 355
EDO093T: Total Major Cations :
Calcium 7440-70-2 1 mg/L 254 139 51 ———- ———-
Magnesium 7439-95-4 1 mg/L 687 317 40 J— —
Sodium 7440-23-5 1 mg/L 5550 2600 258 - -
Potassium 7440-09-7 1 mg/L 210 97 16 —— ——
EGO020F: Dissolved Metals by ICP-MS
Manganese 7439-96-5| 0.001 mg/L - - - <0.001 0.176
Iron 7439-89-6| 0.05 mg/L — — -—-- <0.05 1.60
EGO020T: Total Metals by ICP-MS
Manganese 7439-96-5| 0.001 mg/L 0.206 0.259 0.330 - -
Iron 7439-89-6 | 0.05 mg/L 0.89 1.53 213 ---- ----
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Work Order - EW1704933
Client - KIAMA COUNCIL
Project - Minnamurra Landfill ALS
Analytical Results
Sub-Matrix: WATER Client sample ID ROCKLOW DOWN ROCKLOW MIDDLE ROCKLOW UP BLANK MD 2C
(Matrix: WATER)
Client sampling date / time 29-Nov-2017 08:45 29-Nov-2017 09:45 29-Nov-2017 09:20 29-Nov-2017 08:35 29-Nov-2017 12:10
Compound CAS Number LOR Unit EW1704933-016 EW1704933-017 EW1704933-018 EW1704933-019 EW1704933-020
Result Result ) Result Result Result
EKO040P: Fluoride by PC Titrator ‘
eogiass| 01 | mgl | 06 | - 1 1
EK055G: Ammonia as N by Discrete Analyser
Ammonia as N 7oty 001 | mgl | 044 - 1 7
EKO057G: Nitrite as N by Discrete Analyser ‘
14797650 - <001 1 I
EKO058G: Nitrate as N by Discrete Analyser .
NwateasN  rorsss| 001 | mgl | <001 - <001 1 I
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser ‘
i+ NiateasN | 00t | _mgL <001 | - <001 [ [ oo
ENO055: lonic Balance
Total Anions - - 480
Total Cations -—-| 0.01 meq/L ---- ---- - ---- 530
lonic Balance -— | 0.01 % - a—— — J— 4.99

EP002: Dissolved Organic Carbon (DOC)

DissohedOrgamicCarbon | 1 | mgl s | 13 [ < [ 2
EP005: Total Organic Carbon (TOC)
Total Oganic Carbon 1| _mgt | 5 | 14 1 [ 2
EPO025FD: Field Dissolved Oxygen ‘

Dissolved Oxygen mg/L 5.69 e 1.67

Dissolved Oxygen - % Saturation . % saturation 68.3 - 17.4

EP035G: Total Phenol by Discrete Analyser

FWI-EN/001: Groundwater Sampling - Depth

[ [ 0.80
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CHAIN OF CUSTODY

* SORRILELRY E.
ALS Laboratory: please thck = - Ui Adslaide: '} Launceston: 27
ALS Pitl7 4796 0800 E | Pho0B G Ph- 03 8331 L
- — - Environmental Division
CLIENT: Kiama Munigipal Council TURNAROUND REQUIREMENTS : [0 gtandard TAT (List due date):
N (Standard TAT may be longer for some tests EO_-OSGOBO
OFFICE: PO Box 75 Kiama NSW 2533 £.9.. Ultra Trace Organizs) O Non Standard or urgent TAT (List due date): Work Order Reference
PROJECT: Minnamurra Landfil ALS QUOTE NO.: SY-146-10 COC SEQUENCE NUMBER _(Circle) m<< ._ N OL. @ Mw m
ORDER NUMBER: 87696 oon“_ 1 2 3 4 5 6 7
PROJECT MANAGER: Paul Czulowski CONTACT PH: 42320418 oF: 1 2 _ 3 4 5 ] 7K
SAMPLER: Craig Wilson SAMPLER MOBILE: 0408 251 560 RELINQUISHED BY: REGEIVED BY: RELINQUI !
COC emailed to ALS? { YES / NO) EDD FORMAT (or default): oy D.uau Qr\,\%.lx ,
Email Reports to (will default to PM if no other addresses are listed): paulc@kiama.nsw.gov.au, juliem@kiama.nsw.gov.au DATE/TIME: brha m [ :J . | DATEMIME: DATEMIM | \
: 1]
Email Invoice to (will default to PM if no other addresses are listed). paulc@kiama.nsw.gov.ay, juliem@kiama.nsw.gov.au m m ' mv !
Telephone : 02 422531256
COMMENTSISPECIAL HANDLING/STORAGE QR DISPOSAL:
ANALYSIS REQUIRED including SUITES (NB. Suite Codes must he iisted to attract suite price)
AHPLE QW_WS__W w0 GONTAINER INFORMATION ' ' ¢ Additional information
90 ater Where Mstals are required, specify Total (unfiltered boltle required) or Dissolved {field filtered botfle required).
- Comments on likely contaminant levels,
w dilutions, or sampies requiring specific QC
= ) analysis efc.
- w
o . -
- o - k-]
2 =z| g 2
TYPE & PRESERVATIVE TOTAL | £ o £ 8 — 8 -
LABID SAMPLE ID DATE / TiME MATRIX {refer to codes below) BOTTLES Ha 2] m lm M = W Ks YS! (Field Resuts)
0y o £ c 5 a - m pht, Temp, EC, Sal, DO, Depth
<T = < 2 = <4 o
<EZ| g& i 2z -y
~n 2z La - Q =0
ez Ew [ T} a . i
el | =3 os o BE | C%
ZaZ | =z¢2 a [=4 =R E=E_ .
{ 500mL, SP, 2 X VS, N 5 | v v v v v oy V3 (Field Tests)
h W mL, aF, )
MD 1A 24 : U7 - NoT ™ DS |, pH, Temp, EC, Sal, DO, Depth
{4
HOLS < )
et w 500mL, SP, 2 X VS, N 5 v v v v v . Y51 (Field Tests)
2 MD 1B » SF Not Fovn pH, Temp, EC, Sal, DO, Depth
w 500mL, SP, 2 X VS, N 5 v v v v v YS! (Field Tests)
2 MD 2A 11 45 ' pH, Temp, EC, Sal, DO, Depth
' F W 500mL, SP,2 X VS, N v v v 'd v YS! (Field Tests)
’\ﬁ MD 2B 1 * . mv 5 pH, Temp, EC, Sal, DO, Depth
! 4 w 500mL, SP,2 X VS, N v v v v v YS| (Field Tests)
NQ MD 2C 2.1 5 pH, Temp, EC, Sal, DO, Depth
. w 500mL, SP, 2 X VS, N 5 v v v v v o YS! (Field Tests)
< MD 4A (1R by pH, Temp, EC, Sal, DO, Depth
' = 500mL, 5P, 2 X V§, N v v v v v YS| (Fleld Tests)
& MD 4B 15 w 3 pH, Temp, EC, Sal, DO, Depth
[ }° J w 500mL, SP, 2 X V§, N v v v v v Y8| (Field Tests)
.\V MD 4C _ N ’ INV © 5 pH, Temp, EC, Sal, DO, Depth
- 500mL, SP, 2 X VS, N v v v v v V51 (Field Tests)
% MD6A wwl . A\.U w ! i 5 pH, Temp, EC, Sal, DO, Depth
f = w 500mL, SP,2 X VS, N v v v v v YSI {Field Tests)
& MD 6B 2153 3 pH. Temp, EC. Sal, DO. Depth
\ * 500mL, SP,2 X VS, N v v v v v YSI(Field Tests)
<2 MD 6C _ \w 0S| W 5 pH, Temp, EC, Sal, DO, Depth
{ b I f w 500mL, SP, 2 X V§, N 5 v v v v v : ?&\ .w YS|{Fietd Tests)
i MD 9A %0 1 SUTic¢ 9 (€411, Temp, EC, Sal, DO, Depth
SH = Sodium Hydroxide/Cd Preserved; § = Sodium Hydroxide Preserved Plastic; AG = Amber Glass Unpreserved; AP - Airfreight Unpreserved Plastic
V = VDA Vial HCI Preserved; VB = VOA Vial Sodium Bisulphate Preserved; VS = VOA Vial Sulfuric Preserved; AV = Airfreight Unpreserved Vial G = Sulfuric Preserved Amber Giass; H = HCI preserved Plastic; HS = HCI preserved Speciation bottle; $P = Sulfuric Preserved Plastic; F = Formaldehyde Preserved Glass:
Z = Zinc Acetate Preserved Bottie; £ = EDTA Preserved Bottles; ST = Sterile Boille; ASS = Plasfic Bag for Acid Sulphate Sails; B = Unpreserved Bag.

-
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CHAIN OF CUSTODY

ALS Laboratory: please tick 2

Matbouwrne. 2-4

’

ALS
CLIENT: Kiama Municipal Council TURNARQUND REQUIREMENTS : O standard TAT (List due date):
X Standard TAT be I foo tests
OFFICE: PO Box 75 Kiama NSW 2533 ﬁm,n.._._cﬂa ﬂmnm,mﬁmﬂm%mﬂ " some tes [ Non Standard or urgent TAT (List due date):
PROJECT: Minnamurra Landfill ALS QUOTE NO.: SY-146-10 GOC SEQUENCE NUMBER  (Circle)
ORDER NUMBER: coc: 1 3 4 5 [
PROJECT MANAGER: Paul Czulowski GONTAGT PH: 42320418 or: 1 3 4 5 [
SAMPLER: Craig Wilson SAMPLER MOBILE: 0408 251 560 RELINQUISHED BY: RECEIVED BY: mm_._zo_.__w:mc BY: RECEIVED BY:
COC emailed to AL5? { YES / NO) EDD FGRMAT {or default): Craig
Email Reports to (will default to PM if no other addresses are listed): DATE/TIME: DATE/TIME: DATE/TIME: DATETIME:
Email Invoice to (will default to PM if no other addresses are listed):
COMMENTS/SPECIAL HANDLING/STORAGE OR DISPOSAL:
ANALYSIS REQUIRED including SUITES (NB. Suite Codes must be listed to attract suite price;
z>w_bm.ﬂw_ﬂaﬁumm$%mm;<s CONTAINER INFORMATION 9 A pree) Additional Information
B Whera Metals are required, specify Total (unfiltersd bottle required) or Dissofved (field filterad bottie required).
< Comments on likely contaminant levels,
(o] dilutions. or samples requiring specific QC
S., —_ _.m, analysis etc,
o X =
. ® . -
Z 2| 8 g
TYPE & PRESERVATIVE TOTAL | £ o sa ]
= Qv = = -
LABID SAMPLE ID DATE /TIME MATRIX (refer fo codes below) BOTTLES| & Q £ b ic W K.. Y1 {Field Resuits)
= I Mus. m m 5 3z 7 M pH, Temp, EC, Sal, DO,
- = —
35| s | & : | ig
85%| 855 | o 7 e
Efe| 58 | © 8 | g2 | &2
zZalZ | Zm =] = as= e
: LA w 500mL, SP,2 X VS, N 5 v v v v v YSI (Field Tests)
ﬁN MD 9B MNJ ‘: »nw 1! ¢5. il ’ pH, Temp, EC, Sal, DO, Depth
s —_ w 500mL, SP,2 X VS, N 5 v v v v v YSI (Field Tests)
! W MD 9C {Olss pH, Temp, £C, Sal, DO, Depth
_ . w 500mL, SP,2 X VS, N 5 v ' v v e YS! (Field Tests)
# MD 10A J oo ’ ’ pH, Temp, EG, Sal, DO, Depth
v JL W 500mL, SP,2X VS, N 5 v v v v v V) (Field Tests)
(S5 MD 108 o' 15, ’ ' pH, Temp, EC, Sal, DO, Depth
w 500mL, SP,2X VS, N 5 v v v v v YSI{Field Tests)
(b Rocklow Down % LGS il ’ pH, Temp, EC, Sal, DO, Depth
. " 1 4 w 500mL, SP,2X VS, N 5 v v v v v Y81 {Field Tests)
{7 Rocklow Middle ON R X pH, Temp, EC, Sal, DO, Depth
Q " w 500mL, SP,2X VS, N 5 v v v v v Y51 (Field Tests)
g Rocklow Up 41 pH, Temp, EC, Sal, DO, Depth
19 Blank 1 B33 w Vs, N 2 Y v
1
Water Container Codes: P = Unpreserved Plast i m Mydroxide/Cd Preserved; S = Sodium Hydroxide Preserved Plastic; AG = Amber Glass Unpreserved; AP - Airfreight Unpreserved Plasfic
V = VOA Vial HCl Preserved; VB = VOA Vial Sodium Bisulphate Preserved; VS = VOA Vial Sulfuric Pressrved; >< = pirfreight Unpreserved Vial 5G = Sulfuric Preserved Amber Glass; H = HCI preserved Plastic; HS = HCI preserved Speciation bottle; SP = Sulfu
£ = Zinc Acetale Preserved Boltle; E = EDTA Preserved Botfles; ST = Sterile Bottle; ASS = Plastic Bag for Acid Sulphate Soils; B = Unpreserved Bag.
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ALS) Enuvironmental

CERTIFICATE OF ANALYSIS

Work Order :EW1800512 Page :10f10
Client : KIAMA COUNCIL Laboratory : Environmental Division NSW South Coast
Contact : MR PAUL CZULOWSKI Contact . Glenn Davies
Address : 11 MANNING STREET Address : 1/19 Ralph Black Dr, North Wollongong 2500

KIAMA NSW, AUSTRALIA 2533 4/13 Geary PI, North Nowra 2541

Australia NSW

Telephone - +61 02 4232 0444 Telephone - 02 42253125
Project : Minnamurra Landfill Date Samples Received : 09-Feb-2018 16:00 W,
Order number - 87896 Date Analysis Commenced  : 09-Feb-2018 NN 7 A
C-O-C number fp— Issue Date - 19-Feb-2018 16:23 :\\\2/3_
Sampler : Robert DaLio ilm NATA
site - MINNAMURRA LANDFILL YN v
Quote number : WO/026/15 - Minnamurra Landfill /"//,/m\\\\“\ Accreditation No. 825
No. of samples received - 20 Accredited for compliance with
No. of samples analysed 20 ISO/IEC 17025 - Testing

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.
This Certificate of Analysis contains the following information:

® General Comments

® Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with
Quality Review and Sample Receipt Notification.

Signatories

Thg document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.
Signatories Position Accreditation Category

Ankit Joshi Inorganic Chemist Sydney Inorganics, Smithfield, NSW

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

Glenn Davies Environmental Services Representative Laboratory - Wollongong, NSW

lvan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Raymond Commodore Instrument Chemist Sydney Inorganics, Smithfield, NSW

RIGHT SOLUTIONS RIGHT PARTNER
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Work Order - EW1800512
Client - KIAMA COUNCIL
Project - Minnamurra Landfill ALS

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.
Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.
Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing
purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
A = This result is computed from individual analyte detections at or above the level of reporting
@ = ALS is not NATA accredited for these tests.
~ = Indicates an estimated value.
EDO041G: LOR raised for Sulfate on sample nos: 15 due to sample matrix.
EKO055G: LOR raised for Ammonia on sample 18 due to sample matrix.
EP002 and EP005 : NPDOC and NPOC analysis was carried out for sample 4 and 15 due to high inorganic carbon content.
EPO002 : It has been noted that NPDOC is greater than NPOC for sample 15, however this difference is within the limits of experimental variation.
Sampling and sample data supplied by ALS Wollongong.
Sampling completed as per FWI-ENOO1 Groundwater Sampling.
Sampling completed as per FWI-EN002 Surface Water Sampling.

Field tests completed on day of sampling/receipt.
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Work Order - EW1800512
Client - KIAMA COUNCIL
Project - Minnamurra Landfill ALS
Analytical Results
Sub-Matrix: WATER Client sample ID MD 1A MD 1B MD 2A MD 2B MD 4A
(Matrix: WATER)
Client sampling date / time 09-Feb-2018 13:05 09-Feb-2018 13:05 09-Feb-2018 11:40 09-Feb-2018 11:50 09-Feb-2018 11:00
Compound CAS Number Unit EW1800512-001 EW1800512-002 EW1800512-003 EW1800512-004 EW1800512-005
Result Result Result Result Result

EAO005FD: Field pH

EAO010FD: Field Conductivity

Electrical Conductivity (Non — 1 pSicm 26200 25400 -
Compensated)

EAO020FD: Field Salinity

Csamy | 0z | oL — I 1 169 1
EA116: Temperature )
Temperatwe | 01 T — ot 1 195 1
EDO037P: Alkalinity by PC Titrator '

Hydroxide Alkalinity as CaCO3 DMO-210-001 1 <1 <1 —

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

Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L P, e 912 762 P

Total Alkalinity as CaCO3 — 1 - - 912 762 -
EDO041G: Sulfate (Turbidimetric) as SO4 2- by DA

Sulfate 35 SO4 - Trbidimetric gsres 1| mgl | — I I 1
EDO045G: Chloride by Discrete Analyser ]

Chioride essooe 1| mgl | — I I 1
EDO093F: Dissolved Major Cations

Calcium 7440-70-2 1 === === 333 347 ===

Magnesium 7439-95-4 1 mg/L ———- ———- 623 576 ———-

Sodium 7440-23-5 1 mg/L - - 4640 4560 -

Potassium 7440-09-7 1 - —— 238 192 -
EGO020F: Dissolved Metals by ICP-MS

Manganese 7439-96-5 0.001 mg/L - - 0.091 0.085 ——

Iron 7439-89-6 | 0.05 mg/L nem nme 7.94 0.91 nme
EKO040P: Fluoride by PC Titrator )

oogiass| 01 | mgl | - | 1 1 1
EK055G: Ammonia as N by Discrete Analyser

Ammonia as N 7oty 001 | mgl | — C 2e 1 1
EKO057G: Nitrite as N by Discrete Analyser ]

4797650 001 | mgl | - | - I 1

EKO058G: Nitrate as N by Discrete Analyser
Nitrate as N 14797-55-8 | 0. [ 1.45 [ <0.01 [
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Work Order - EW1800512

Client - KIAMA COUNCIL

Project - Minnamurra Landfill ALS
Analytical Results

Sub-Matrix: WATER
(Matrix: WATER)

Client sample ID

MD 1A

MD 1B

MD 2A

MD 2B

MD 4A

Client sampling date / time

09-Feb-2018 13:05

09-Feb-2018 13:05

09-Feb-2018 11:40

09-Feb-2018 11:50

09-Feb-2018 11:00

Compound CAS Number LOR Unit EW1800512-001 EW1800512-002 EW1800512-003 EW1800512-004 EW1800512-005
Result Result Result Result Result

EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser
ENO055: lonic Balance

Total Anions —-| 0.01 meq/L nnn —m- 256 263 —nme

Total Cations - 0.01 meq/L -— - 276 268 -

lonic Balance —-| 0.01 % -—-- --- 3.68 0.92 em-
ENG67 PK: Field Tests

Field Observations —| 001 | -~ | DESTROYED DETROYED DRY
EP002: Dissolved Organic Carbon (DOC)

Dissolved Organic Carbon — 1 mg/L - - 51 - -

Nonpurgeable Dissolved Organic Carbon J— 1 mg/L ---- ---- - 26 ----
EP005: Total Organic Carbon (TOC)

Total Organic Carbon — 1 - - 53 - -

Nonpurgeable Organic Carbon ——— 26 -
EPO025FD: Field Dissolved Oxygen

Dissolved Oxygen — mg/L nmn —m- 3.49 0.91 —mme

Dissolved Oxygen - % Saturation — 0.1 % saturation - - 39.7 9.9 -
EP035G: Total Phenol by Discrete Analyser

Phenols (Total) — 005 | mgt | — <005 <005
FWI-EN/001: Groundwater Sampling - Depth

0.57 0.78 —
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Work Order - EW1800512

Client - KIAMA COUNCIL

Project - Minnamurra Landfill ALS
Analytical Results

Sub-Matrix: WATER
(Matrix: WATER)

Client sample ID MD 4B

MD 4C

MD 6A

MD 6B

MD 6C

Client sampling date / time 09-Feb-2018 11:05

09-Feb-2018 11:10

09-Feb-2018 12:30

09-Feb-2018 12:40

09-Feb-2018 12:50

Compound CAS Number Unit EW1800512-006 EW1800512-007 EW1800512-008 EW1800512-009 EW1800512-010
Result Result Result Result Result
EAO005FD: Field pH
eH | 01 | pHum
EAO010FD: Field Conductivity
Electrical Conductivity (Non J— 1 uS/cm 2040 1580 31400
Compensated)
EAO020FD: Field Salinity
Csamy | 0z | oL &1 09
EA116: Temperature
EDO037P: Alkalinity by PC Titrator
Hydroxide Alkalinity as CaCO3 DMO-210-001 1 <1 <1 <1
Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 <1 <1 <1 <1
Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 964 553 756 706 453
Total Alkalinity as CaCO3 — 1 964 553 756 706 453
EDO041G: Sulfate (Turbidimetric) as SO4 2- by DA
Sulfate as SO4 - Turbidimetic la0s79s| 1| mgl | 3 | 63 54
EDO045G: Chloride by Discrete Analyser
Chioride 16887-00-6| 1 | mglL | 3860 150 101 9800
EDO093F: Dissolved Major Cations
Calcium 7440-70-2 1 315 466 148 131 383
Magnesium 7439-95-4 1 mg/L 261 1060 60 39 726
Sodium 7440-23-5 1 mg/L 2040 8370 190 89 5680
Potassium 7440-09-7 1 131 299 53 41 201
EGO020F: Dissolved Metals by ICP-MS
Manganese 7439-96-5| 0.001 mg/L 0.095 0.192 0.053 0.105 0.066
Iron 7439-89-6 | 0.05 mg/L 1.54 1.64 1.09 0.19 19.5
EKO040P: Fluoride by PC Titrator
eogisss| 01 | mgl | 06 |
EK055G: Ammonia as N by Discrete Analyser
Ammonia as N 7oty 001 | mgl | a9
EKO057G: Nitrite as N by Discrete Analyser
14797-65-0 <0.01 <001
EKO058G: Nitrate as N by Discrete Analyser
Nitrate as N 14797-55-8 0.20 <0.01 <0.01
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Work Order - EW1800512

Client - KIAMA COUNCIL

Project - Minnamurra Landfill ALS
Analytical Results

Sub-Matrix: WATER
(Matrix: WATER)

Client sample ID MD 4B

MD 4C

MD 6A

MD 6B

MD 6C

Client sampling date / time 09-Feb-2018 11:05

09-Feb-2018 11:10

09-Feb-2018 12:30

09-Feb-2018 12:40

09-Feb-2018 12:50

Compound CAS Number LOR Unit EW1800512-006 EW1800512-007 EW1800512-008 EW1800512-009 EW1800512-010
Result Result Result Result Result
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser
~ oot | mgL oot | <001 <001
ENO055: lonic Balance
Total Anions J— 0.01 meq/L 136 399 20.6 18.1 316
Total Cations — 0.01 meq/L - - - 17.2 -
Total Cations - 0.01 meq/L 129 482 21.9 -—— 331
lonic Balance —- 0.01 % — . f— 2.55 —
lonic Balance — 0.01 % 2.67 9.46 3.04 - 2.28
EP002: Dissolved Organic Carbon (DOC)
DissovedOrganicCabon | 1| _mgL 3% 2 28 1
EP005: Total Organic Carbon (TOC)
TotalOrganicCarbon —___— 1| _mgL | @ 3 28 14
EPO025FD: Field Dissolved Oxygen
Dissolved Oxygen mg/L 1.13 0.69 0.58
Dissolved Oxygen - % Saturation . % saturation 131 7.8 6.5
EP035G: Total Phenol by Discrete Analyser
Phenos (Tota) <005 <005 <005
FWI-EN/001: Groundwater Sampling - Depth
1.26 1.32 1.52
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Work Order - EW1800512
Client - KIAMA COUNCIL
Project - Minnamurra Landfill ALS
Analytical Results
Sub-Matrix: WATER Client sample ID MD 9A MD 9B MD 9C MD 10A MD 10B
(Matrix: WATER)
Client sampling date / time 09-Feb-2018 10:55 09-Feb-2018 10:55 09-Feb-2018 10:55 09-Feb-2018 10:05 09-Feb-2018 10:10
Compound CAS Number Unit EW1800512-011 EW1800512-012 EW1800512-013 EW1800512-014 EW1800512-015
Result Result Result Result Result

EAO005FD: Field pH

EAO010FD: Field Conductivity

Electrical Conductivity (Non — 1 uS/cm —— 53600 2000
Compensated)

EAO020FD: Field Salinity

Csamy | 0z | oL — 1 T 1
EA116: Temperature )
Temperatwe | 01 T~ 1 . ma o aa
EDO037P: Alkalinity by PC Titrator :

Hydroxide Alkalinity as CaCO3 DMO-210-001 1 ——— <1 <1

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

Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L P, e - 289 762

Total Alkalinity as CaCO3 — 1 - - - 289 762
EDO041G: Sulfate (Turbidimetric) as SO4 2- by DA

Sulfate as SO4 - Turbidimetric 14808-79-8| 1 | omgl | - l l 2480 l <10
EDO045G: Chloride by Discrete Analyser ]

Chioride oge006| 1| mgl | — | 1 [ tetoo 1 181
EDO093F: Dissolved Major Cations

Calcium 7440-70-2 1 — - -—-- 1880 94

Magnesium 7439-95-4 1 mg/L 1410 42

Sodium 7440-23-5 1 mg/L ---- ---- - 8360 152

Potassium 7440-09-7 1 ---- ---- - 189 77
EGO020F: Dissolved Metals by ICP-MS

Manganese 7439-96-5, 0.001 mg/L - - - 1.09 0.301

Iron 7439-89-6 0.05 mg/L - - - 4.42 0.65
EKO040P: Fluoride by PC Titrator )

oogiass| 01 | mgl | - | 1 1 1
EK055G: Ammonia as N by Discrete Analyser

Ammonia as N o4ty 001 | mgl | — 1 1 1
EKO057G: Nitrite as N by Discrete Analyser ]

4797650 001 | mgl | — | 1 1 I

EKO058G: Nitrate as N by Discrete Analyser
Nitrate as N 14797-55-8 | 0. [ [ 0.33 [ 0.02
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Work Order - EW1800512
Client - KIAMA COUNCIL
Project - Minnamurra Landfill ALS
Analytical Results
Sub-Matrix: WATER Client sample ID MD 9A MD 9B MD 9C MD 10A MD 10B
(Matrix: WATER)
Client sampling date / time 09-Feb-2018 10:55 09-Feb-2018 10:55 09-Feb-2018 10:55 09-Feb-2018 10:05 09-Feb-2018 10:10
Compound CAS Number LOR Unit EW1800512-011 EW1800512-012 EW1800512-013 EW1800512-014 EW1800512-015
Result Result Result Result Result
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser .
ENO055: lonic Balance ]
Total Anions - 0.01 meq/L -— nee - 512 20.3
Total Cations —-| 0.01 meq/L nen - J— J— 22.3
Total Cations —- 0.01 meq/L - J— J— 578 —
lonic Balance —| 0.01 % -n-n - J— j— 4.76
lonic Balance —- 0.01 % - - j— 6.12 —
EN67 PK: Field Tests ]
Field Observations | 001 | - NO ACCESS NO ACCESS NO ACCESS
EP002: Dissolved Organic Carbon (DOC) L
Dissolved Organic Carbon — 1 - a——- [ 30 j—
Nonpurgeable Dissolved Organic Carbon amen - 46
EP005: Total Organic Carbon (TOC) b
Total Organic Carbon J— 30 —
Nonpurgeable Organic Carbon j— — 43
EPO025FD: Field Dissolved Oxygen [
Dissolved Oxygen mg/L —— 1.39 0.53
Dissolved Oxygen - % Saturation — 0.1 % saturation ——n- —m- —— 16.2 6.1

EP035G: Total Phenol by Discrete Analyser

FWI-EN/001: Groundwater Sampling - Depth

[ 0.63 [ 0.83
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Work Order - EW1800512
Client - KIAMA COUNCIL
Project - Minnamurra Landfill ALS
Analytical Results
Sub-Matrix: WATER Client sample ID ROCKLOW DOWN ROCKLOW MIDDLE ROCKLOW UP BLANK MD 2C
(Matrix: WATER)
Client sampling date / time 09-Feb-2018 09:10 09-Feb-2018 10:40 09-Feb-2018 09:40 09-Feb-2018 10:15 09-Feb-2018 12:00
Compound CAS Number Unit EW1800512-016 EW1800512-017 EW1800512-018 EW1800512-019 EW1800512-020
Result Result Result Result Result
EAO005FD: Field pH
CeH [ 01 | pHum
EAO010FD: Field Conductivity
Electrical Conductivity (Non — 1 uS/cm 53600 - 43600
Compensated)
EAO020FD: Field Salinity
Csamy | 0z | gL 3m5 372 26
EA116: Temperature
EDO037P: Alkalinity by PC Titrator
Hydroxide Alkalinity as CaCO3 DMO-210-001 1 <1 — <1
Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 <1 <1 ———— <1
Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 226 258 146 P 589
Total Alkalinity as CaCO3 — 1 226 258 146 - 589
EDO041G: Sulfate (Turbidimetric) as SO4 2- by DA
Sulfate as SO4 - Turbidimetic 40798 1| mgl | 20 |
EDO045G: Chloride by Discrete Analyser
Chioride o006 1 | mgl | 1st00 | 15600 13900
EDO093F: Dissolved Major Cations
Calcium 7440-70-2 1 mg/L 499
Magnesium 7439-95-4 1 mg/L - - - - 1100
Sodium 7440-23-5 1 mg/L ---- ---- - ---- 8750
Potassium 7440-09-7 1 mg/L ---- ---- - ---- 320
EDO093T: Total Major Cations :
Calcium 7440-70-2 1 mg/L 470 440 476 - e
Magnesium 7439-95-4 1 mg/L 1270 1170 1360 mme mme
Sodium 7440-23-5 1 mg/L 10400 9630 11200 - ——
Potassium 7440-09-7 1 mg/L 376 344 396
EGO20F: Dissolved Metals by ICP-MS
Manganese 7439-96-5| 0.001 mg/L - - - <0.001 0.161
Iron 7439-89-6 | 0.05 mg/L ——n- —m- —— <0.05 1.55
EGO020T: Total Metals by ICP-MS
Manganese 7439-96-5| 0.001 mg/L 0.211 0.493 0.178 - -
Iron 7439-89-6 | 0.05 mg/L 1.16 0.90 0.57 ---- ----
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Work Order - EW1800512
Client - KIAMA COUNCIL
Project - Minnamurra Landfill ALS
Analytical Results
Sub-Matrix: WATER Client sample ID ROCKLOW DOWN ROCKLOW MIDDLE ROCKLOW UP BLANK MD 2C
(Matrix: WATER)
Client sampling date / time 09-Feb-2018 09:10 09-Feb-2018 10:40 09-Feb-2018 09:40 09-Feb-2018 10:15 09-Feb-2018 12:00
Compound CAS Number LOR Unit EW1800512-016 EW1800512-017 EW1800512-018 EW1800512-019 EW1800512-020
Result Result ) Result Result Result
EKO040P: Fluoride by PC Titrator ‘
I T - 1 1
EK055G: Ammonia as N by Discrete Analyser
Ammonia as N 7664-41.7 - <0.05 1 1
EKO057G: Nitrite as N by Discrete Analyser ‘
14797650 <001 1 I
EKO058G: Nitrate as N by Discrete Analyser .
CNiatoasN _ 7ors5e 001 | mgl | o012 | - 002 1 I
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser ‘
o+ NirateasN | 00t | mgl o2 - 002 [ [ oo
ENO055: lonic Balance
Total Anions - f— 449
Total Cations -—-| 0.01 meq/L nem e [ - 504
lonic Balance — 0.01 % - [ amen j— 5.83
EP002: Dissolved Organic Carbon (DOC) ‘
EP005: Total Organic Carbon (TOC)
Total Organic Carborn N T R A s 1 1 18
EPO025FD: Field Dissolved Oxygen ‘
Dissolved Oxygen mg/L 3.50 e 0.80
Dissolved Oxygen - % Saturation . % saturation 40.5 - 8.6
EP035G: Total Phenol by Discrete Analyser .
Phenols (Tota) | 005 | mgL | <005 <005 1 [ oo

FWI-EN/001: Groundwater Sampling - Depth

[ [ 0.82




Ll Brishane: 323 d QLD 4053 [ Melbourne: 2-4 Westall Ra, Springvale VIC 39717 1 Perth 10 Hod Way, Malaga ¥ A 6020
Phi0T 3243 7222 Erso Aalsorwing Sam Phi0% 8546 8600 € sa Ph 8 4208 7655 £, s,

B CHAIN OF CUSTODY

ALS Laboratory: please tick 2 1 1 Adelaide. Burmia R, Posraka 3A 5095 U Launceston: 27 W o
ALS PRO7 4795 2600 E: 1o 5 cor Ph: (8 4259 D590 Eadelaidsgiatsenviio com Ph 03 6331 2153 E- Laun Nm,po n,\
CLIENT: Kiama Municipal Coungil TURNAROUND REQUIREMENTS : [0 standarg TAT (List due date): . :
- Standard TAT may be longer for some tests Vo
OFFICE: PO Box 75 Kiama NSW 2533 nm.n.. Uit Trace 0< m_._mnm,.wm S {1 Non Standard or urgent TAT (LIst due date): Environmental Division
PROJECT: Minnamurra Landfill ALS QUOTE NO.: SY-146-10 COC SEQUENCE NUMBER  (Circle) Wwoll ongong
ORDER NUMBER:  g7305 89_ 112 3 4 5 € 7 work Order Reference
PROJECT MANAGER: Paul Czulowski CONTACT PH; 4232 0418 or: 1| 2 _ 3 4 5 & 7 m<<..— moom._ N
SAMPLER: ur@:mgg Rapert Do lig SAMPLER MOBILE: 0408 251 560 RELINQUISHED BY: RECEIVED BY: RELINQUISHE
COC emailed to ALS?( YES / NO) EDD FORMAT (or defaulty: eram— FO‘J& ~ m \W . %\Q‘ ﬁ B
: ]
Email Reports to (will default to PM if no other addresses are listed): paufc@kiama.nsw.gov.au, juliem@kiama.nsw.gov.au DATE(TIME: nﬂ p DATETIME: - DATEIMME: |
’ - / . :
Emiail Invoice to (will default to PM if no other addresses are listed): paulc@kiama.nsw.gov.au, juliem@kiama nsw.gov.au ~b. * um QZ Q\& —_ﬂ ‘ ; o U [
1
COMMENTS/SPECIAL HANDLING/STORAGE OR DISPOSAL: W { e .._m i
. . . . : -0 42263125
ANALYSIS REQUIRED inciuding SUITES (NB. Suile Codes must be lisiedtg 1 elephone - 02 4225312
AT S CONTAINER INFORMATION * e
- ool A V mﬁmA u Where Matals are required, specify Total (unfiltered bolde required) of Dissolvad (field filtera.
- Comments on likely contaminant levels,
Q. ditutions, or samples requiring specific QC
L2] — @ analysis efe
- e
Q o —
. o . T
2 z| 8 z
TYPE & PRESERVATIVE TOTAL | £ o m a — 2 -
LAB D SAMPLE ID DATE /TIME MATRIX frefer to codes below) BOTTLES| & C, £3 B i W K, YS! (Fietd Results)
Z¥9| E¢ z 2 Gz pH, Temp, EC, Sal, DO, Depth
—g=| <& = > [T
< Q= ¢ e ) = %
23| E% Q o $. | €3
Ea=| 28 pet < 85 | &=
Z o8 ) [=] = =X =
' o< w 500mL, SP,2 X VS, N 5 v v v v v ¥S| (Field Tests)
} mo1a &)L : = 1205 Dechpy ed pH, Temp, EC. Sal, DO, Depth
.- 500mL, SP,2 X V§, N 5 v v v v v ; 8| (Field Tests)
2 MD 1B 1 |3 02 w ’ Decho ) NQ pH, Temp, EC, Sal, DC, Depth
T
500mL, SP,2 XV v v v v v YSI (Field Tests)
3 MD 2A _’ 140 w L, 51 SN 5 pH, Temp, EC. Sal, DO, Deptn
i = w 500mL, SP,2X VS, N v v v v v YSI (Field Tests)
4 MD 2B 11'52 S S 5 pH, Temp, EC, Sal, DO, Depth
r 500mL, SP, 2 X VS, N v v v v v YS (Field Tests)
M@ MD 2¢ Jp oD w 00mL X 5 pH, Temp, EC, Sal, DO, Depth
. w 500mL, SP,2 X VS, N v v v v v YSI (Field Tests)
& MD 4A \Woo s S 5 Driy, pH, Temp, EC, Sal, DO, Depth
Fi .
. ,SP,2X VS, v v v v v YSI (Field Tests)
b MD 4B W.oS.| W 500mL, SP, 2 X VS, N 5 pH, Temp, EC, Sal, 5O, Depth
. w 00mL, SP,2 X VS, N v v v v v YS1(Field Tests)
W. MD 4G l u 1 O~ 5 , SP, 5 pH, Temp, EC, Sa!, DO, Depth
. 500mL, SP,2 X VS, N ' v v ' v YSI (Field Tests)
m MDGA 3, L3R w 0 3 pH, Temp, EC, Sal, DO, Deqth
W 500mL, SP,2 X VS, N . v v v v 'd Y51 (Field Tests)
m MD 6B — urw &\U 5 pH, Temp, EC, Sal, DO, Depth
E |
e L 500mL, SP, 2X VS, N v v v e v YSI (Field Tests)
if) MD 6C | 1! So" W 00 5 pH, Temp, EC, Sal, DO, Depth
- ! L, SP,2X VS, N v v v v v = ¢ S YSt (Field Tests)
Cl _rU . M ) _z ‘%a‘& ’ m ’ x ‘m. No |AcceS pH, Temp, EC, Sal, DO, Depth
._\Su»m..‘nuol»‘&m@‘m nw&ww.. _u = c:vmmmwlmm_ _u._m.m._q_ N = Nitric vam‘m?.ma ._u mm.gp ORC = Nitric _uammm%m ox.ou ‘mI = .mOaEE Iﬁ.ﬁoximﬁa T&mm?ma" .m = Sodium ydroxide Preserved Plastic; AG = Amber Glass Unpreserved; AP - Airfreight Unpreserved Plastic

V = VOA Vial HCI Preserved; VB = VOA Vial Sodium Bisulphate Preserved; VS = YOA vial Sulfuric Preserved; AV = Airfreight Unpreserved Vial 8G = Sulfuric Preserved Amber Glass: H = HCI preservad Plastic: HS = HCI preserved Speciation bottle; SP = Sulfuric Preserved Plastic; F = Formaldehyde Preserved Glass;
Z = Zinc Acetate Preserved Bottle; E = EDTA Preserved Botlles; ST = Sterile Bottle; ASS = Piastic Bag for Acid Sulphate Soils; B = Unpreserved Bag.
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CHAIN OF CUSTODY

O Syduiey. 277 ¥
Ph; 02 57084 8558

it Rd, Warabroak NSW 2304

{Dals

Brisbane: 22 Shand 51, Statf
Phijy 3243 7222 Esanmles br

I

Malbourne: 2-4 Westa
Ph03 3549 5600 €: sa

ale VIC 3171
alserniro. com

0 Porth: 10 Hed
Ph (08 9209 7655 E
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com

RECEIVED BY:

DATETIME:

ALS Laboratory: please tick > 1 Neweastis: 5 Ro [ Townsville: 14-15 Desma Ct_Bohle QLD 4818 = Adelaide: 2-1 Bur SA 5095 I3 Launceston; 27 Wellington St, Launceston TAS 7250
ALS Phi02 4968 9433 £ v nowcast o@gals som  PRO7 4796 0600 £: tewncdils svdrior @ am P 08 8353 0880 E adalaidei@alsanviro.com Ph: U3 6331 2158 E: launcsston@alsenviro

GLIENT: Kiama Municigal Council TURNAROUND REQUIREMENTS : O standard TAT (List due date):

OFFICE: PO Box 75 Kiama NSW 2533 m% :mﬂm ﬁmw omwawﬂ__w%ﬂ forsome 885 1 Non Standard or urgent TAT (List due date): )

PROJECT: Minnamurra Landfilt ALS QUOTE NO.: SY-146-10 COC SEQUENCE NUMBER  (Circle)

ORDER NUMBER: coc: 1 3 4 5 8 7

PROJECT MANAGER: Paul Czulowski CONTACT PH: 4232 0418 OF: 1 3 4 5 6 7

SAMPLER: Craig Wilson SAMPLER MOBILE: 0408 251 560 RELINQUISHED BY: RECEIVED BY: RELINQUISHED BY:

COC emailed to ALS? ( YES [ NO) EDD FORMAT (or default): Craig

Email Reports to (will default to PM if no other addresses are listed): DATE/TIME: DATEITIME: DATE(TIME:

Email Invoice to (will default to PM if no other addresses are listed):

COMMENTS/SPECIAL HANDLING/STORAGE OR DISPOSAL:

V = VOA Vial HC! Preserved; VB = VOA Vial Sodium Bisulphate Preserved; VS = VOA Vial Sulfuric Preserved; AV =
Z = Zinc Acetate Preserved Bottie; E = EDTA Preserved Botties: ST = Sterile Bottle: ASS = Plastic Bag for Acid Sulphate Soils; B = Unpreserved Bag.

Airfreight Unpreserved Vial SG = Sulfuric Preserved Amber Glass; H = HCI preserved Plastic; HS = HCI preserved Speciation bottie; SP = Sulfu

ANALYSIS REQUIRED including SUITES (NB. Suite Codes must be listed to attract suite price)
;>whu,ﬂrﬂawm_w$_mﬁz§ CONTAINER INFORMATION Additional Information
- 90 Where Metals are required, specify Total (unfiltered boltle required) or Dissolved (field filtered bottle required).
< Comments on likely contaminant levels,
m R %S_aam. or samples requiring specific QC
e \Ki _.m analysis sic.
A g
> =z 8 g
TYPE & PRESERVATIVE TOTAL | £ o 58 — 2 -
LAB ID SAMPLE ID DATE / TIME MATRIX (refer to codes below) BOTTLES m [&] £3 o T m x ¥SI (Field Resulls)
Z o0 £ < 5 - N pH. Temp, EC, Sal, DO,
£3s g @ 2 -3 o Z
Tes - = = > w o=
5= g L 5 =3
e E3 | ¢ g | | $9
= A<
EasZz| 28 2 P 8s | £8
e 500mL, SP, 2 X VS, N 5 v v v v v Y3 (Field Tests)
[ MD 9B Q;Uw_ Kw | R ) w NO| ACCESS!  pu. Temp, EC, Sal, DO, Deptn
T =
e = 500mL, SP,2 X VS, N 5 v 4 v v v YS| (Field Tests)
1R MD 9C . o .55 | W mL, S| s NO| A CLESS| ¢ pH, Temp, EC, Sal, DO, Depth
’ 500mL, SP, 2 X VS, N 5 v v 'l v v YS! (Field Tests)
& MD 10A f cleo | ¥ pH. Temp, EC, Sal, DO, Depth
500mL, SP,2 X VS, N 5 v v v v v YSI {Field Tests)
1y MD 108 KA pH, Temp, EC, Sal, DO, Depth
v v v v v Y8l (Field Tests)
! @ Racklow Down AT w 500mL, SP, 2X VS, N 3 pH, Temp, EC, Sal, DO, Depth
i M 00mL, SP, s v v 4 v v YSI (Field Tests)
\% Rocklow Middle o] “wv > w 500mL, SP,2X VS, N 5 pH, Temp, EC, 5al, DO, Depth
500mL, 5P, 2 X VS, N 5 v v v v v YSI (Field Tests)
h Q Rocklow Up gl | ¥ al ' pH, Temp, EC, Sal, DO, Depth
» —
E Blank LY w VS, N 2 v v
[Water wa.ui.mm:mﬂ Codes: P= c:m«mwmzmm Plastic; N = Omnuz ¢ Preserved ORC; SH = Sodiym I«m&bmm\oa Preserved; S = Sodium Iwa_.oxam Preserved Plastic; AG = Amber Glass Unpreserved; AP - Airfreight Unpreserved Plastic
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CERTIFICATE OF ANALYSIS

Work Order :EW1802121 Page :10f10
Client : KIAMA COUNCIL Laboratory . Environmental Division NSW South Coast
Contact : MR PAUL CZULOWSKI Contact : Glenn Davies
Address : 11 MANNING STREET Address : 1/19 Ralph Black Dr, North Wollongong 2500

KIAMA NSW, AUSTRALIA 2533 4/13 Geary PI, North Nowra 2541

Australia NSW

Telephone - +61 02 4232 0444 Telephone 1 02 42253125
Project - Minnamurra Landfill Date Samples Received © 24-May-2018 05:00 W\
Order number - 87896 Date Analysis Commenced : 24-May-2018 \\\‘\ Q.///"/,, A
C-O-C number fp— Issue Date - 01-Jun-2018 15:51 :\\\—4/3_
Sampler : Robert DaLio ilm NATA
site - MINNAMURRA LANDFILL YN v
Quote number - WO/026/15 - Minnamurra Landfill /"//,/m\\\\‘\\ Accreditation No. 825
No. of samples received - 20 Accredited for compliance with
No. of samples analysed .20 ISO/IEC 17025 - Testing

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.
This Certificate of Analysis contains the following information:

® General Comments

® Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with
Quality Review and Sample Receipt Notification.

Signatories

This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.
Signatories Position Accreditation Category

Ankit Joshi Inorganic Chemist Sydney Inorganics, Smithfield, NSW

Glenn Davies Environmental Services Representative Laboratory - Wollongong, NSW

lvan Taylor Analyst Sydney Inorganics, Smithfield, NSW

RIGHT SOLUTIONS RIGHT PARTNER
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Work Order - EW1802121
Client - KIAMA COUNCIL
Project - Minnamurra Landfill ALS

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.
Where moisture determination has been performed, results are reported on a dry weight basis.

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

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

When sampling time information is not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing
purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
A = This result is computed from individual analyte detections at or above the level of reporting
@ = ALS is not NATA accredited for these tests.
~ = Indicates an estimated value.
EPO035G: Poor spike recovery for Phenol due to matrix interferences.
EDO041G: LOR raised for Sulfate on sample 12 & 14 due to sample matrix.
EGO020: LOR's have been raised due to matrix interference. (High Total Dissolved Solids)
EPO002 : It has been noted that DOC is greater than TOC for various samples, however this difference is within the limits of experimental variation.
Sampling and sample data supplied by ALS Wollongong.
Sampling completed as per FWI-EN001 Groundwater Sampling.
Sampling completed as per FWI-EN002 Surface Water Sampling.
Field tests completed on day of sampling/receipt.

Sodium Adsorption Ratio (where reported): Where results for Na, Ca or Mg are <LOR, a concentration at half the reported LOR is incorporated into the SAR calculation. This represents a conservative approach
for Na relative to the assumption that <LOR = zero concentration and a conservative approach for Ca & Mg relative to the assumption that <LOR is equivalent to the LOR concentration.
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Work Order - EW1802121

Client - KIAMA COUNCIL

Project - Minnamurra Landfill ALS
Analytical Results

Sub-Matrix: WATER Client sample ID MD 1A MD 1B MD 2A MD 2B MD 4A

(Matrix: WATER)

Client sampling date / time 24-May-2018 13:25 24-May-2018 13:30 24-May-2018 11:55 24-May-2018 12:10 24-May-2018 11:15
Compound CAS Number Unit EW1802121-001 EW1802121-002 EW1802121-003 EW1802121-004 EW1802121-005
Result Result Result Result Result

EAO005FD: Field pH

EAO010FD: Field Conductivity

Electrical Conductivity (Non — 1 uS/cm 25700 32900 —nme
Compensated)

EAO020FD: Field Salinity

Csamy | 0z | oL — - I I 1
EA116: Temperature )
Temperatwe | 01 T — - I 1 179 1
EDO037P: Alkalinity by PC Titrator '

Hydroxide Alkalinity as CaCO3 DMO-210-001 1 <1 <1 —

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

Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L P, 209 935 778 P

Total Alkalinity as CaCO3 — 1 - 209 935 778 -
EDO041G: Sulfate (Turbidimetric) as SO4 2- by DA

Sulfate 35 SO4 - Trbidimetric gsres 1| mgl | — I T 1
EDO045G: Chloride by Discrete Analyser ]

Chioride oge006| 1| mgl | — | T [ e 1
EDO093F: Dissolved Major Cations

Calcium 7440-70-2 1 enn 45 297 406 -

Magnesium 7439-95-4 1 mg/L ———- 7 553 717 ———-

Sodium 7440-23-5 1 mg/L 36 4180 5600

Potassium 7440-09-7 1 ———— 13 221 227 ———-
EGO020F: Dissolved Metals by ICP-MS

Manganese 7439-96-5| 0.001 mg/L ———- 0.042 0.073 0.116 ———-

Iron 7439-89-6 | 0.05 mg/L nem 0.44 0.68 1.23 nme
EKO040P: Fluoride by PC Titrator )

oogiass| 01 | mgl | - | - 1 1 1
EK055G: Ammonia as N by Discrete Analyser

Ammonia as N 7oty 001 | mgl | — -  ea 1 1
EKO057G: Nitrite as N by Discrete Analyser ]

4797650 001 | mgl | - | I I 1

EKO058G: Nitrate as N by Discrete Analyser
Nitrate as N 14797-55-8 | 0. . [ 1.81 [ <0.01 [
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Work Order - EW1802121

Client - KIAMA COUNCIL

Project - Minnamurra Landfill ALS
Analytical Results

Sub-Matrix: WATER
(Matrix: WATER)

Client sample ID MD 1A

MD 1B

MD 2A

MD 2B

MD 4A

Client sampling date / time 24-May-2018 13:25

24-May-2018 13:30

24-May-2018 11:55

24-May-2018 12:10

24-May-2018 11:15

Compound CAS Number LOR Unit EW1802121-001 EW1802121-002 EW1802121-003 EW1802121-004 EW1802121-005
Result Result Result Result Result
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser
ENO055: lonic Balance
Total Anions - 0.01 meq/L -— 5.89 262 329 -
Total Cations —-| 0.01 meq/L nen 5.65 J— j— J—
Total Cations —-| 0.01 meq/L -—-- --- 248 329 em-
lonic Balance —- 0.01 % — 2.09 — — —
lonic Balance — 0.01 % - - 2.83 0.09 -
EN67 PK: Field Tests ——
Field Observations J— — Insufficient Volume - - DRY
EP002: Dissolved Organic Carbon (DOC)
Dissoved OrganicCarbon 1| mgL | - s a2
EP005: Total Organic Carbon (TOC)
EPO025FD: Field Dissolved Oxygen
Dissolved Oxygen mg/L 1.70 0.90 —mme
Dissolved Oxygen - % Saturation . % saturation 17.3 9.4 -
EP035G: Total Phenol by Discrete Analyser
Phenols (Tota —[ 005 | mgL | — <005 <005
FWI-EN/001: Groundwater Sampling - Depth
0.42 0.55 em-
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Work Order - EW1802121
Client - KIAMA COUNCIL
Project - Minnamurra Landfill ALS
Analytical Results
Sub-Matrix: WATER Client sample ID MD 4B MD 4C MD 6A MD 6B MD 6C
(Matrix: WATER)
Client sampling date / time 24-May-2018 11:20 24-May-2018 11:35 24-May-2018 12:40 24-May-2018 12:50 24-May-2018 13:05
Compound CAS Number Unit EW1802121-006 EW1802121-007 EW1802121-008 EW1802121-009 EW1802121-010
Result Result Result Result Result

EAO005FD: Field pH

EAO010FD: Field Conductivity

Electrical Conductivity (Non — 1 uS/icm 19000 1790 1760 35800
Compensated)

EAO020FD: Field Salinity

= 2 R R - 1 10 1 10 o mo
EA116: Temperature )
Temperatwe | 01 | °C s - X [ e o
EDO037P: Alkalinity by PC Titrator '
Hydroxide Alkalinity as CaCO3 DMO-210-001 1 <1 <1 <1
Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 <1 <1 <1 <1
Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 796 483 741 772 467
Total Alkalinity as CaCO3 — 1 796 483 741 772 467
EDO041G: Sulfate (Turbidimetric) as SO4 2- by DA
Sulfate as SO4 - Turbidimetic 14508.75-5 1 Iz 1 Iz e
EDO045G: Chloride by Discrete Analyser ]
Chioride 16887-00-6| 1 | mglL | 5860 [ 154 [ 113 [ 10700
EDO093F: Dissolved Major Cations
Calcium 7440-70-2 1 424 407 128 128 367
Magnesium 7439-95-4 1 mg/L 399 988 42 43 775
Sodium 7440-23-5 1 mg/L 2870 8250 108 95 6020
Potassium 7440-09-7 1 152 303 40 44 215
EGO020F: Dissolved Metals by ICP-MS
Manganese 7439-96-5| 0.001 mg/L 0.140 0.172 0.036 0.102 0.063
Iron 7439-89-6 | 0.05 mg/L 2.23 1.36 0.21 0.20 18.4
EKO040P: Fluoride by PC Titrator )
eogi4ss| 01 | mgl | 04 | - 1 1 1
EK055G: Ammonia as N by Discrete Analyser
Ammonia as N 7664417 - T 1 I
EKO057G: Nitrite as N by Discrete Analyser ]
14797-65-0 s | oo I

EKO058G: Nitrate as N by Discrete Analyser
Nitrate as N 14797-55-8 | 0. [ 1.57 [ 0.02 [ <0.01
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Work Order - EW1802121

Client - KIAMA COUNCIL

Project - Minnamurra Landfill ALS
Analytical Results

Sub-Matrix: WATER
(Matrix: WATER)

Client sample ID MD 4B

MD 4C

MD 6A

MD 6B

MD 6C

Client sampling date / time 24-May-2018 11:20

24-May-2018 11:35

24-May-2018 12:40

24-May-2018 12:50

24-May-2018 13:05

Compound CAS Number LOR Unit EW1802121-006 EW1802121-007 EW1802121-008 EW1802121-009 EW1802121-010
Result Result Result Result Result
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser
ENO055: lonic Balance
Total Anions J— 0.01 meq/L 197 420 20.2 19.6 348
Total Cations - 0.01 meq/L -— - 17.8 17.7 -
Total Cations —-| 0.01 meq/L 183 468 -—-- - 349
lonic Balance —| 0.01 % -=n- -em- 6.20 5.03 -em-
lonic Balance —| 0.01 % 3.73 5.41 - - 0.14
EP002: Dissolved Organic Carbon (DOC)
DissobedOrganioCarbon ____— 1 |_mgL | @ | 31 38 B
EP005: Total Organic Carbon (TOC)
TotalOrganicCarbon —__— 1| _mgL | e 3 38 1
EPO025FD: Field Dissolved Oxygen
Dissolved Oxygen mg/L 3.13 0.93 1.29
Dissolved Oxygen - % Saturation . % saturation 334 10.0 13.7
EP035G: Total Phenol by Discrete Analyser
Phenols (Tota <005 <005 <005
FWI-EN/001: Groundwater Sampling - Depth
1.14 1.16 1.34
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Work Order - EW1802121

Client - KIAMA COUNCIL

Project - Minnamurra Landfill ALS
Analytical Results

Sub-Matrix: WATER
(Matrix: WATER)

Client sample ID MD 9A

MD 9B

MD 9C

MD 10B

MD 10A

Client sampling date / time 24-May-2018 10:25

24-May-2018 10:45

24-May-2018 10:55

24-May-2018 10:20

24-May-2018 10:10

Compound CAS Number Unit EW1802121-011 EW1802121-012 EW1802121-013 EW1802121-014 EW1802121-015
Result Result Result Result Result
EAO005FD: Field pH
CeH 01 | pHum a4
EAO010FD: Field Conductivity
Electrical Conductivity (Non — 1 uS/cm 5770 51800 1930
Compensated)
EAO020FD: Field Salinity
= R s 23
EA116: Temperature
Temperatwe | 01 | °C__ s 185 183 207
EDO037P: Alkalinity by PC Titrator
Hydroxide Alkalinity as CaCO3 DMO-210-001 1 <1 <1 <1
Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 <1 <1 <1 <1
Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 388 1200 1220 716 333
Total Alkalinity as CaCO3 — 1 388 1200 1220 716 333
EDO041G: Sulfate (Turbidimetric) as SO4 2- by DA
Sulfate as SO4 - Turbidimetic 14508.75-5 & <10
EDO045G: Chloride by Discrete Analyser
Chioride o600 1| mgl | a0 | 1110 187 14700
EDO093F: Dissolved Major Cations
Calcium 7440-70-2 1 89 146 137 80 1660
Magnesium 7439-95-4 1 mg/L 219 69 81 33 1430
Sodium 7440-23-5 1 mg/L 1580 266 622 104 7860
Potassium 7440-09-7 1 77 96 130 70 178
EGO020F: Dissolved Metals by ICP-MS
Manganese 7439-96-5| 0.001 mg/L 0.023 0.201 0.147 0.278 0.472
Iron 7439-89-6 | 0.05 mg/L 0.08 3.59 5.48 0.51 <0.10
EKO040P: Fluoride by PC Titrator
eoidss| 01 | mgl | o1 |
EK055G: Ammonia as N by Discrete Analyser
Ammonia as N 7664-41.7
EKO057G: Nitrite as N by Discrete Analyser
14797650 001 | mgl | 006 | <001 <0.01 <001
EKO058G: Nitrate as N by Discrete Analyser
Nitrate as N 14797-55-8 <0.01 0.32 0.32
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Work Order - EW1802121

Client - KIAMA COUNCIL

Project - Minnamurra Landfill ALS
Analytical Results

Sub-Matrix: WATER
(Matrix: WATER)

Client sample ID MD 9A

MD 9B

MD 9C

MD 10B

MD 10A

Client sampling date / time 24-May-2018 10:25

24-May-2018 10:45

24-May-2018 10:55

24-May-2018 10:20

24-May-2018 10:10

Compound CAS Number LOR Unit EW1802121-011 EW1802121-012 EW1802121-013 EW1802121-014 EW1802121-015
Result Result Result Result Result
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser
ENO055: lonic Balance
Total Anions J— 0.01 meq/L 107 36.3 55.7 19.6 480
Total Cations - 0.01 meq/L -— 31.5 52.5 18.1 -
Total Cations - 0.01 meq/L 93.2 -—— - -—— 547
lonic Balance —| 0.01 % -=n- 7.20 2.98 3.98 -em-
lonic Balance -—-| 0.01 % 6.85 —— j— - 6.56
EP002: Dissolved Organic Carbon (DOC)
DissobedOrganioCarbon —__— 1| _mgL | 101 | a8 58 s
EP005: Total Organic Carbon (TOC)
TotalOrganicCarbon —___— 1| _mgL | 1w 86 57 0
EPO025FD: Field Dissolved Oxygen
Dissolved Oxygen mg/L 0.88 8.38 0.77
Dissolved Oxygen - % Saturation . % saturation 9.3 88.3 8.5
EP035G: Total Phenol by Discrete Analyser
Phenos (Tota) <005 <005 <005
FWI-EN/001: Groundwater Sampling - Depth
0.71 1.34 0.62
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Work Order - EW1802121
Client . KIAMA COUNCIL
Project - Minnamurra Landfill ALS
Analytical Results
Sub-Matrix: WATER Client sample ID ROCKLOW DOWN ROCKLOW MIDDLE ROCKLOW UP BLANK MD 2C
(Matrix: WATER)
Client sampling date / time 24-May-2018 09:05 24-May-2018 09:40 24-May-2018 08:25 24-May-2018 08:10 24-May-2018 12:20
Compound CAS Number Unit EW1802121-016 EW1802121-017 EW1802121-018 EW1802121-019 EW1802121-020

Result Result Result Result Result
EAO005FD: Field pH '

EAO010FD: Field Conductivity

Electrical Conductivity (Non — 1 uS/cm 41600 52800 - 45300
Compensated)

EAO020FD: Field Salinity

Saiinit 02 o | om0 - — 1 o wo
EA116: Temperature )
CTomperawe | o1 | c | 166 | - s 1 I
EDO037P: Alkalinity by PC Titrator '

Hydroxide Alkalinity as CaCO3 DMO-210-001 1 <1 — <1

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

Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 160 179 152 P 686

Total Alkalinity as CaCO3 — 1 160 179 152 - 686
EDO041G: Sulfate (Turbidimetric) as SO4 2- by DA

Sulfate as SO4 - Turbidimetric 14808-79-8 1670 [ 2670 [ [ 2320
EDO045G: Chloride by Discrete Analyser ]

Chioride 16887-00-6 1 | mglL | 10000 ] 14900 ] [ 13300
EDO093F: Dissolved Major Cations

Calcium 7440-70-2 1 mg/L 446

Magnesium 7439-95-4 1 mg/L - - - - 1030

Sodium 7440-23-5 1 mg/L 8320

Potassium 7440-09-7 1 mg/L - J— j— — 319
EDO093T: Total Major Cations :

Calcium 7440-70-2 1 mg/L 341 359 424

Magnesium 7439-95-4 1 mg/L 984 989 1210 mme mme

Sodium 7440-23-5 1 mg/L 8250 8370 10300 - -

Potassium 7440-09-7 1 mg/L 292 306 378
EGO020F: Dissolved Metals by ICP-MS

Manganese 7439-96-5| 0.001 mg/L - - - <0.001 0.148

Iron 7439-89-6| 0.05 mg/L — — -—-- <0.05 1.50
EGO020T: Total Metals by ICP-MS

Manganese 7439-96-5, 0.001 mg/L 0.049 0.043 0.020 - -

Iron 7439-89-6 0.05 mg/L 0.20 <0.10 <0.10 - -
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Work Order - EW1802121
Client - KIAMA COUNCIL
Project - Minnamurra Landfill ALS
Analytical Results
Sub-Matrix: WATER Client sample ID ROCKLOW DOWN ROCKLOW MIDDLE ROCKLOW UP BLANK MD 2C
(Matrix: WATER)
Client sampling date / time 24-May-2018 09:05 24-May-2018 09:40 24-May-2018 08:25 24-May-2018 08:10 24-May-2018 12:20
Compound CAS Number LOR Unit EW1802121-016 EW1802121-017 EW1802121-018 EW1802121-019 EW1802121-020
Result Result ) Result Result Result
EKO040P: Fluoride by PC Titrator ‘
I T - 1 1
EK055G: Ammonia as N by Discrete Analyser
Ammonia as N 7op47| 001 | mgl | ol - 1 1
EKO057G: Nitrite as N by Discrete Analyser ‘
14797650 - <001 1 I
EKO058G: Nitrate as N by Discrete Analyser .
CNiatoasN _ 7ors58 001 | mgl | 001 | - 002 1 I
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser ‘
o+ NiateasN | 00t | _mgl o0t | - 002 [ [ ool
ENO055: lonic Balance
Total Anions ——— ———- 437
Total Cations — 0.01 meq/L ———- ———- —— ———- 477
lonic Balance — 0.01 % - [ amen j— 4.36

EP002: Dissolved Organic Carbon (DOC)

_DissolvedOrganic Carbon | 1| mgL | & | 4 1 < 1 2
EP005: Total Organic Carbon (TOC)

TowlOrganicCabon | 1| mglL | & | 4 1 1 2

EPO025FD: Field Dissolved Oxygen ‘
Dissolved Oxygen mg/L 6.93 e 0.90

Dissolved Oxygen - % Saturation . % saturation 65.4 - 9.2

EP035G: Total Phenol by Discrete Analyser

FWI-EN/001: Groundwater Sampling - Depth

[ [ 0.66




CHAIN OF CUSTODY

ALS Laborafory: please tick =2

3 Brishane 32 Shand St, Stafford QLD 4053 .
Ph07 2243 7222 E:samples bnsba Senvity Ccom Phd

Townsville: 14-14 Desima CL Sohls QLD 4818 2 Adelaide: 2-1 Burm,

ga WA BOY0
nerh@alseniro sons
“gten Sk Lauheeston TAS 7250

{7} Launceston: 27 W

ALS PhY 4796 0600 E: wwheil “conm Ph. 13 5359 0860 E-adet Ph: (3 6231 21587
CLIENT: Kiama Municipal Council TURNAROUND REQUIREMENTS : O Standard TAT (List due date): ,w/\:em." ronmental Division
. . {Standard TAT may be longer for same lests 3 0 03@03 a
OFFIGE: PO Box 75 Kiama NSW 2533 .. Ultra Trace Organics) O Non Standard or urgent TAT (List due date): Work Order Reference
PROJECT: Minnamurra Landfill ALS QUOTE NO.: 8Y-146-10 COC SEQUENCE NUMBER  {Clrcle) m<< .— mo m ._ N ._
ORDER NUMBER: 87898 coc: 1 2 3 4 5 [ 7
PROJECT MANAGER: Paul Czulowski CONTACT PH: 42320418 o 1| 2 _ 3 4 5 8 7| .
SAMPLER: Craig Wilson SAMPLER MOBILE: 0408 251 560 RELINQUISHED BY: wmnm_<.m_u BY: RELINQUISHE 1
COC emailed to ALS? [ YES ! NO) EDD FORMAT (or default): arerig., ?T\( uf g
Email Reports to (will defauli to PM if no other addresses are listed): paulc@kiama.nsw.gov.au, juliem@kiama.nsw.gov.au DATE(TIME: Mlmvw \G.IV.\\ % DATEMIME:; DATE/TIME: i
; 1
Email Invoice to (will default to PM if no other addresses are listed). paulc@kiama.nsw.gov.au, juliem@kiama nsw.gov.au **m G5 E _ M\ _ % : |t !
: ! : 02 42253125
COMMENTS/SPECIAL HANDLING/STORAGE OR DISPOSAL: . ¢ Telephone
ANALYSIS REQUIRED including SUITES (NB. Suite Codes must be listed 1o attract suite price)
M, >._.w_bv_“=uw_u__m n_Aum_uwS__mM ) CONTAINER INFORMATION 4 Additional Information
200 a 1 Where Metals are required, specify Total (unfiltered bottle required) or Dissolved (figld filterad bottls required).
- Comments on likely contaminant levels.
Q dilutions, or samples requiring specific QC
a m-m analysis etc.
- X
(3] - -
5 2| ¢ ®
TYPE & PRESERVATIVE TOTAL | E g 58 — 2 ..
LAB ID SAMPLE D DATE i TIME MATRIX frofer to codes below) BoTTLEs| § O | £ 3 ol £x Y1 (Field Resuls)
IO £ < 5 - -] pH, Temp, EC, Sal, DO, Depth
<9 ] Z
$8s| <2 | 2 g | £%
<35 = g [ B3 =8
d38| B5 o 1 =
S =5 fwm [ 5] %4 n - -
= LE =9 Q [} & c =] Mnu
za3Z | Z a [ o= =2 & .
NS Cew :
500mL, SP, 2 X VS, N 5 v v v v v YS! (Field Tests)
t MD 1A 24/5j]9 1525 w I[P\l pH, Temp, EC. Sai, DO, Depth
2 3 w 500mL, SP,2 X VS, N 5 v v v v v YS! (Field Tests)
MD 1B m u... w Q e ; pH, Temp, EG, Sal, DO, Depth
== 500mL, SP,2 X VS, N v v v v v YS! (Field Tests)
3 MD 2A {1-55 w 5 pH, Temp, EC, Sal, DO, Depth
500mL, SP, 2X VS, N 'd v v v v YS! (Field Tests)
w MD 28 PHE-1 ' : 5 pH, Temp, EC, Sal, DO, Depth
500mL, SP, 2 X VS, N 'd v v v v YS! (Field Tests)
20 MD 2C \Lr=] W il 3 pH, Temp, EC, Sal, DQ, Depth
4 500mL, SP,2 X VS, N v v v v v S| (Field Tests)
5 MD 4A m ﬁ . _ ‘m w 5 @é\_ pH, Temp, EC, Sal, DO, Depth
1
6 it 500mL, SP, 2 X VS, N v v v v v YS! (Field Tests)
MD 4B x| W il ' 3 pH, Temp, EC, Sal, DO, Depth
500mL, SP,2 X V§, N v v v v v YSI (Field Tests)
? MD 4C # _ M 3 w w ’ . 5 pH, Temp, EC, Sal, DO, Depth
500mL, SP, 2 X VS, N v v v v v YSt (Field Tests)
§ MD6A g W 5 pH, Temp, £C, Sal, DO, Depth
i = 500mL, SP, 2 X VS, N v v v v v YSI (Field Tests)
). MD 6B _"Ql . 7 o W 5 pH, Temp, EC, Sal, DO, Depth
Q0 500mL, SP, 2 X VS, N v v v v v YS1(Field Tests)
o MD 6C EX Gm w e S5 5 pH, Temp, EC. Sal, DO, Depth
by . v v v YS|I (Field Tests)
low23 W 500mL, P, 2X VS, N 5 ’ v pH, Temp, EC, Sal, DO, Depth
Water Container Cades; F = Unpreserved Plastis; N = NIITc Preserved Plastic: GRC = NG Presarved ORG; SH= Sadim Hydroxide/Ca Presen/es; S = Sodium Hydrowids Preserved Flasiic; AG = Aribor Gass Unpreserved AP A g T essrvad et
V = VOA Vial HCI Preserved; VB = VOA Vial Sodium Bisulphate Preserved; V8 = VOA vVial Sulfuric Preserved; AV = Airfreight Unpreserved Vial SG-= Sulfuric Preserved Amber Glass; H = HCI preserved Plastic; HS = HCI preserved Speciation boftle; SP = Sulfuric Preserved Plastic; F = Formaldehyde Preserved Glass;
Z = Zinc Acetate Preserved Botlle, E = EDTA Preserved Bottles; ST = Sterile Botle; ASS = Plastic Bag for Acid Sulphate Soils; B = Unpreserved Bag.

ENFM 204



CHAIN OF CUSTODY

ALS Laboraiory: please lick 2

(2 Sydney: 277 Woadpa
Ph: 02 5784 555 E samy
[ Newecastle: 5 R

£1 Brisbana
PhiT 3243 7222 E:sarnpies brisba
O Townsville: 14-15 Desn

32 Shang St Stafford QLD

-

I

4 = Adelaids

74 U Perth
Ph: 8 Y209 7665 E: samples pathi@al

O Launceston: 27 Y

. Mslbourne
Philiy 8749 460

ALS Ph:GZ AG6E 943 Fhei7 4798 0000 E: comr  Ph 08 8328 0800 E Ph: 03 6331 2180 £
CLIENT: Kiama Municipal Council TURNAROUND REQUIREMENTS : O Standard TAT (List due date):
; Standard TAT may be | fo test
OFFICE: PO Box 75 Kiama NSW 2533 e T e fonuer or $2M2 2515 1] Non Standard or urgent TAT (List due date):
PROJECT: Minnamurra Landfill ALS QUOTE NO.: 8Y«146-10 COC SEQUENGCE NUMBER  (Circle)
ORDER NUMBER: coc: 1 3 4 5 & 7
PROJECT MANAGER: Paul Czulowski CONTACT PH: 42320418 oF: 1 3 4 5 6 7
SAMPLER: Craig Wilson SAMPLER MOBILE: 0408 251 560 RELINQUISHED BY: RECEIVED BY: RELINQUISHED BY:

COC emailed to ALS? ( YES / NO)

Email Reports to {(will default to PM if no other addresses are listed):

EDD FORMAT (or default):

Email Inveice to (will default to PM i no other addresses are listed):

Gt “’L“n.li—r B
DATEMME: ‘257 S/ [ 5

ja-! 4 ——

DATEfTIME: DATE/TIME:

10 Hod Way. Malaga WA GOS0

aont

eston TAS 7250
zenviro.com

RECEIVED BY:

DATE/TIME:

COMMENTS/SPECIAL HANDLING/STORAGE OR DISPOSAL:

SAMPLE DETAILS

MATRIX: Solid(S) Water(W) CONTAINER INFORMATION

ANALYSIS REQUIRED including SUITES (NB. Suite Codes must be listed to attract suite price}

Whers Matals are tequited, specify Total (unfiltered hottls required) or Disselved (field filterad bottle required).

Additional Information

Z = Zinc Acetate Preserved Bottle; E = EDTA Preserved Bottles; ST = Sterile Bottls; ASS = Plastic Bag fer Acid Sulphate Soils; B = Unpreserved Bag

V = VOA Vial HCi Preserved; VB = VOA Vial Sodium Bisulphate Preserved; VS = VOA Vial Sulfuric Preserved; AV = Airfreight Unpreserved Vial SG = Sulfuric Preserved Amber Glass; M = HCI preserved Flastic: HS = HCI preserved Spaciation bottle; SP = Sulfu

- Comments on fikely contaminant levels,
[o) dilutions, or samples requiring specific QC
w o analysis stc
5 Z i
5 2| g 8
’ TYPE & PRESERVATIVE TOTAL | £ g | 8 — £ .
LAB ID SAMPLE D DATE /TIME MATRIX refer to codes below) BOTTLES| § O | ES 3 g £ YSI (Field Resuls)
) -] Ec 5 - . 2 pH, Temp, EG, Sal, DO,
>BE| <8 = : L
< W - g o = = =3
o™ - S— =
SEe| E3 Q Q b | €5
= = £
Ewz| 292 2 e 2s EE
Aa.. . 500mL, SP, 2 X VS, N 5 v v v v v YS! (Field Tests)
fd MD 9B 29415l 1o gw W ’ pH, Temp, EC, Sal, DO, Depth
- w 500mL, SP,2 X VS, N 5 v v v v v YS! (Field Tests)
'3 MD 9C [2'5% pH, Temp, EC, Sel, DO, Depth
500mL, SP,2 X VS, N 5 v v v v v YS! (Field Tests)
Y MD 10A _ fs're W pH, Temp, EC, Sal, DO, Depth
' w 500mL, SP, 2 X VS, N 5 v v v v v Y81 (Field Tests)
s MD 10B ‘ [O D] : ' pH, Temp, EG, Sal, DO, Depth
te ) 500mL, SP, 2 X VS, N 5 | v v v v v YS! (Field Tests)
Rocklow Down Q {2 mv w m ' pH, Temp, EC, Sal, DQ, Depth
) . 500mL, SP, 2 X VS, N 5 v v v v v YSI (Field Tests)
7 Rocklow Middle Q.4 W pH, Temp, EC, Sal, DO, Depth
Yy — 500mL, SP, 2 X VS, N 5 v v v v v YSI(Field Tests)
'3 Rocklow Up Frag W ’ ' . pH, Temp, EC. Sal, DO, Depth
P
19 Blank & Lok ¥ VS, N 2 v Y
Water Container Cades: P = caam.mzmn Plastic: N = Nirc Preserved Plas c; DRC = Nitrc Preserved ORC, SH = Sodum Hydroxide/Cd Preserved; S = Sodium Hydroxie Preserved Plastic; AG = Amber Glass Unpreserved, AF - Arfroight Unpreserved PIastc

ENFM 204




ALS) Enuvironmental

CERTIFICATE OF ANALYSIS

Work Order :EW1803367 Page :10f10
Client : KIAMA COUNCIL Laboratory . Environmental Division NSW South Coast
Contact : MR PAUL CZULOWSKI Contact . Glenn Davies
Address : 11 MANNING STREET Address : 1/19 Ralph Black Dr, North Wollongong 2500
KIAMA NSW, AUSTRALIA 2533 4/13 Geary PI, North Nowra 2541
Australia NSW Australia

Telephone - +61 02 4232 0444 Telephone 1 02 42253125
Project : Minnamurra Landfill Date Samples Received : 23-Aug-2018 16:30 W,
Order number - 87896 Date Analysis Commenced : 23-Aug-2018 \\\‘\ Q.///"/,, A
C-O-C number fp— Issue Date . 31-Aug-2018 08:56 :\y//i

- 9 jlacwrx  NATA
Sampler : Robert DaLio = 23
site - MINNAMURRA LANDFILL YN v
Quote number : WO/026/15 - Minnamurra Landfill /"//,/m\\\\“\ Accraditation No. 825
No. of samples received - 20 Accredited for compliance with
No. of samples analysed .20 ISO/IEC 17025 - Testing

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.
This Certificate of Analysis contains the following information:

® General Comments

® Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with
Quality Review and Sample Receipt Notification.

Signatories

Thg document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.
Signatories Position Accreditation Category

Ankit Joshi Inorganic Chemist Sydney Inorganics, Smithfield, NSW

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

lvan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Robert DaLio Sampler Laboratory - Wollongong, NSW

RIGHT SOLUTIONS RIGHT PARTNER
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Work Order - EW1803367
Client - KIAMA COUNCIL
Project - Minnamurra Landfill ALS

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.
Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.
Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing
purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
A = This result is computed from individual analyte detections at or above the level of reporting
@ = ALS is not NATA accredited for these tests.
~ = Indicates an estimated value.
EG020: Some samples were diluted and rerun due to matrix interference and LOR’s have been raised accordingly. (High Total Dissolved Solids)
EPO002 : It has been noted that DOC is greater than TOC for various samples, however this difference is within the limits of experimental variation.
Sampling and sample data supplied by ALS Wollongong.
Sampling completed as per FWI-EN001 Groundwater Sampling.
Sampling completed as per FWI-EN002 Surface Water Sampling.
Field tests completed on day of sampling/receipt.

Sodium Adsorption Ratio (where reported): Where results for Na, Ca or Mg are <LOR, a concentration at half the reported LOR is incorporated into the SAR calculation. This represents a conservative approach
for Na relative to the assumption that <LOR = zero concentration and a conservative approach for Ca & Mg relative to the assumption that <LOR is equivalent to the LOR concentration.
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Work Order - EW1803367
Client - KIAMA COUNCIL
Project - Minnamurra Landfill ALS
Analytical Results
Sub-Matrix: WATER Client sample ID MD 1A MD 1B MD 2A MD 2B MD 2C
(Matrix: WATER)
Client sampling date / time 23-Aug-2018 14:00 23-Aug-2018 14:05 23-Aug-2018 12:35 23-Aug-2018 12:50 23-Aug-2018 13:00
Compound CAS Number Unit EW1803367-001 EW1803367-002 EW1803367-003 EW1803367-004 EW1803367-005
Result Result Result Result Result

EAO005FD: Field pH

EAO010FD: Field Conductivity

Electrical Conductivity (Non — 1 uS/cm 19900 32300 45200
Compensated)

EAO020FD: Field Salinity

Csamy | 0z | oL — - I T O ws
EA116: Temperature )
Temperatwe | 01 T~ - I L s e
EDO037P: Alkalinity by PC Titrator '

Hydroxide Alkalinity as CaCO3 DMO-210-001 1 <1 <1 <1

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

Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L P, 205 828 665 566

Total Alkalinity as CaCO3 — 1 - 205 828 665 566
EDO041G: Sulfate (Turbidimetric) as SO4 2- by DA

Sulfate as SO4 - Turbidimetic la0s7es 1| mgl | | I L s [ e
EDO045G: Chloride by Discrete Analyser ]

Chioride oge006| 1| mgl | - | T | too00 s
EDO093F: Dissolved Major Cations

Calcium 7440-70-2 1 - 39 253 403 428

Magnesium 7439-95-4 1 mg/L - 6 460 719 964

Sodium 7440-23-5 1 mg/L 37 3520 5840 7730

Potassium 7440-09-7 1 - 13 188 229 292
EGO020F: Dissolved Metals by ICP-MS

Manganese 7439-96-5| 0.001 mg/L - 0.048 0.060 0.108 0.143

Iron 7439-89-6 | 0.05 mg/L nem 0.57 0.39 1.12 1.48
EKO040P: Fluoride by PC Titrator )

oogiass| 01 | mgl | - | - 1 1 1
EK055G: Ammonia as N by Discrete Analyser

Ammonia as N 7oty 001 | mgl | — - X 1 T
EKO057G: Nitrite as N by Discrete Analyser ]

4797650 001 | mgl | - | - I I

EKO058G: Nitrate as N by Discrete Analyser
Nitrate as N 14797-55-8 | 0. . [ 4.37 [ 0.10 [ <0.01
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Work Order - EW1803367

Client - KIAMA COUNCIL

Project - Minnamurra Landfill ALS
Analytical Results

Sub-Matrix: WATER
(Matrix: WATER)

Client sample ID MD 1A

MD 1B

MD 2A

MD 2B

MD 2C

Client sampling date / time 23-Aug-2018 14:00

23-Aug-2018 14:05

23-Aug-2018 12:35

23-Aug-2018 12:50

23-Aug-2018 13:00

Compound CAS Number LOR Unit EW1803367-001 EW1803367-002 EW1803367-003 EW1803367-004 EW1803367-005
Result Result Result Result Result
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser
ENO055: lonic Balance
Total Anions J— 0.01 meq/L - 5.67 214 327 490
Total Cations — 0.01 meq/L - 5.49 - - -
Total Cations - 0.01 meq/L -— - 208 339 444
lonic Balance —-| 0.01 % --n- 1.66 - -em- -em-
lonic Balance — 0.01 % - - 1.41 1.79 4.88
EN67 PK: Field Tests B
EP002: Dissolved Organic Carbon (DOC)
CDissobedOrganioCarbon —___— 1 |_mgL | — ® 31 2
EP005: Total Organic Carbon (TOC)
EPO025FD: Field Dissolved Oxygen
Dissolved Oxygen mg/L 1.68 1.13 0.92
Dissolved Oxygen - % Saturation . % saturation 16.6 1.7 9.6
EP035G: Total Phenol by Discrete Analyser
Phenols (Tota — 005 | mgt | — <005 <005 <005
FWI-EN/001: Groundwater Sampling - Depth
0.54 0.72 0.76
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Work Order - EW1803367

Client - KIAMA COUNCIL

Project - Minnamurra Landfill ALS
Analytical Results

Sub-Matrix: WATER
(Matrix: WATER)

Client sample ID MD 4A

MD 4B

MD 4C

MD 6A

MD 6B

Client sampling date / time 23-Aug-2018 12:00

23-Aug-2018 12:05

23-Aug-2018 12:15

23-Aug-2018 13:20

23-Aug-2018 13:35

Compound CAS Number Unit EW1803367-006 EW1803367-007 EW1803367-008 EW1803367-009 EW1803367-010
Result Result Result Result Result
EAO005FD: Field pH
= O 1 =
EAO010FD: Field Conductivity
Electrical Conductivity (Non J— 1 uS/cm 44600 2250 1610
Compensated)
EAO020FD: Field Salinity
Csamy | 0z | oL — 43 13 09
EA116: Temperature
Temperatwe | 01 T~ 175 187 190
EDO037P: Alkalinity by PC Titrator
Hydroxide Alkalinity as CaCO3 DMO-210-001 1 <1 <1 <1
Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L P <1 <1 <1 <1
Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L P, 769 441 574 608
Total Alkalinity as CaCO3 — 1 - 769 441 574 608
EDO041G: Sulfate (Turbidimetric) as SO4 2- by DA
Sulfate as SO4 - Turbidimetic la0s7es 1| mgl | - | 6s %
EDO045G: Chloride by Discrete Analyser
Chioride oge006| 1| mgl | — | 14700 105
EDO093F: Dissolved Major Cations
Calcium 7440-70-2 1 === 370 406 128 110
Magnesium 7439-95-4 1 mg/L - 373 970 58 40
Sodium 7440-23-5 1 mg/L - 2880 7970 210 80
Potassium 7440-09-7 1 ———— 147 291 44 44
EGO020F: Dissolved Metals by ICP-MS
Manganese 7439-96-5| 0.001 mg/L nem 0.108 0.180 0.032 0.092
Iron 7439-89-6 | 0.05 mg/L nem 1.64 1.41 0.12 0.17
EKO040P: Fluoride by PC Titrator
oogiass| 01 | mgl | - |
EK055G: Ammonia as N by Discrete Analyser
Ammonia as N 7oty 001 | mgl | —
EKO057G: Nitrite as N by Discrete Analyser
14797650 001 | mgl | — | <001 <001
EKO058G: Nitrate as N by Discrete Analyser
Nitrate as N 14797-55-8 <0.01 8.75 0.02
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Work Order - EW1803367
Client - KIAMA COUNCIL
Project - Minnamurra Landfill ALS
Analytical Results
Sub-Matrix: WATER Client sample ID MD 4A MD 4B MD 4C MD 6A MD 6B
(Matrix: WATER)
Client sampling date / time 23-Aug-2018 12:00 23-Aug-2018 12:05 23-Aug-2018 12:15 23-Aug-2018 13:20 23-Aug-2018 13:35
Compound CAS Number LOR Unit EW1803367-006 EW1803367-007 EW1803367-008 EW1803367-009 EW1803367-010
Result Result Result Result Result
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser .
ENO055: lonic Balance ]
Total Anions J— 0.01 meq/L - 199 469 22.0 15.9
Total Cations — 0.01 meq/L - 178 454 214 13.4
lonic Balance —-| 0.01 % -—-- 5.58 1.59 1.44 8.72
ENG67 PK: Field Tests |
Field Observations | 00t |- ____DRY | 1 1
EP002: Dissolved Organic Carbon (DOC) |
DissobedOrganioCarbon ____— 1 |_mgL | — 16 1 27 1 27
EP005: Total Organic Carbon (TOC) |
TotalOrganicCarbon —__— 1| _mgL | — 15 1 27 1 2
EPO025FD: Field Dissolved Oxygen |
Dissolved Oxygen mg/L 0.95 1.96 0.79
Dissolved Oxygen - % Saturation . % saturation 9.5 20.7 8.4
EP035G: Total Phenol by Discrete Analyser .
Phenos (Tota) — 005 | mgt | — <005 T I

FWI-EN/001: Groundwater Sampling - Depth

1.15 [ 1.27 [ 1.25
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Work Order - EW1803367
Client - KIAMA COUNCIL
Project - Minnamurra Landfill ALS
Analytical Results
Sub-Matrix: WATER Client sample ID MD 6C MD 9A MD 9B MD 9C MD 10A
(Matrix: WATER)
Client sampling date / time 23-Aug-2018 13:45 23-Aug-2018 11:20 23-Aug-2018 11:35 23-Aug-2018 11:45 23-Aug-2018 10:50
Compound CAS Number Unit EW1803367-011 EW1803367-012 EW1803367-013 EW1803367-014 EW1803367-015
Result Result Result Result Result

EAO005FD: Field pH

EAO010FD: Field Conductivity

Electrical Conductivity (Non — 1 uS/icm 35700 3400 6730 44900
Compensated)

EAO020FD: Field Salinity

Csamy | 02 | gL 26 - 1 1 43 T
EA116: Temperature )
Temperatwe | 01 | °C__ 193 - s L s o
EDO037P: Alkalinity by PC Titrator '

Hydroxide Alkalinity as CaCO3 DMO-210-001 1 <1 <1 <1

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

Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 393 296 1070 980 240

Total Alkalinity as CaCO3 — 1 393 296 1070 980 240
EDO041G: Sulfate (Turbidimetric) as SO4 2- by DA

Sulfate as SO4 - Turbidimetric 14808-79-8 1740 [ <1 [ 95 [ 2600
EDO045G: Chloride by Discrete Analyser ]

Chioride o006 1| mgl | 100 | I L e
EDO093F: Dissolved Major Cations

Calcium 7440-70-2 1 375 117 126 172 1360

Magnesium 7439-95-4 1 mg/L 787 297 63 109 1110

Sodium 7440-23-5 1 mg/L 6510 2420 288 740 6700

Potassium 7440-09-7 1 225 106 112 143 154
EGO020F: Dissolved Metals by ICP-MS

Manganese 7439-96-5| 0.001 mg/L 0.061 0.035 0.172 0.168 0.768

Iron 7439-89-6 | 0.05 mg/L 17.3 0.06 245 5.50 <0.10
EKO040P: Fluoride by PC Titrator )

eogisss| 01 | mgl | 06 | - 1 1 1
EK055G: Ammonia as N by Discrete Analyser

Ammonia as N o4ty 001 | mgl | 43 - T 1 T
EKO057G: Nitrite as N by Discrete Analyser ]

14797-650 - <o I I

EKO058G: Nitrate as N by Discrete Analyser
Nitrate as N 14797-55-8 | 0. : . [ <0.01 [ 0.58 [ 0.88
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Work Order - EW1803367
Client - KIAMA COUNCIL
Project - Minnamurra Landfill ALS
Analytical Results
Sub-Matrix: WATER Client sample ID MD 6C MD 9A MD 9B MD 9C MD 10A
(Matrix: WATER)
Client sampling date / time 23-Aug-2018 13:45 23-Aug-2018 11:20 23-Aug-2018 11:35 23-Aug-2018 11:45 23-Aug-2018 10:50
Compound CAS Number LOR Unit EW1803367-011 EW1803367-012 EW1803367-013 EW1803367-014 EW1803367-015
Result Result Result Result Result
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser .
Wi +NivateasN | 001 | mgl oot | - <001
ENO055: lonic Balance [
Total Anions j— 0.01 meq/L 354 149 33.6 59.1 459
Total Cations — 0.01 meq/L - - 34.4 — —
Total Cations - 0.01 meq/L 372 138 - 53.4 454
lonic Balance —| 0.01 % -=n- -em- 1.16 -em- -em-
lonic Balance — 0.01 % 2.48 3.67 - 5.05 0.54

EP002: Dissolved Organic Carbon (DOC) .
CDissobvedOrgancCarbon | 1| mal | 12 2 1 o2 1 0
EP005: Total Organic Carbon (TOC) |
Total Oganic Cabon 1 _|_mgL | 12 3 1 o 1 31
EP025FD: Field Dissolved Oxygen |
Dissolved Oxygen mg/L 0.81 1.04 1.87
Dissolved Oxygen - % Saturation . % saturation N 8.3 10.9

18.3

EP035G: Total Phenol by Discrete Analyser 1
2005 T I

FWI-EN/001: Groundwater Sampling - Depth

0.78 [ 0.83 [ 0.63
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Work Order - EW1803367
Client - KIAMA COUNCIL
Project - Minnamurra Landfill ALS
Analytical Results
Sub-Matrix: WATER Client sample ID MD 10B ROCKLOW DOWN ROCKLOW MIDDLE ROCKLOW UP BLANK
(Matrix: WATER)
Client sampling date / time 23-Aug-2018 11:05 23-Aug-2018 09:35 23-Aug-2018 10:30 23-Aug-2018 10:15 23-Aug-2018 09:30
Compound CAS Number Unit EW1803367-016 EW1803367-017 EW1803367-018 EW1803367-019 EW1803367-020
Result Result Result Result Result

EAO005FD: Field pH

EAO010FD: Field Conductivity

Electrical Conductivity (Non — 1 pS/cm 38700 34400 -
Compensated)

EAO020FD: Field Salinity

Salinity — 02 | gL | 14 : l 333 l 394 l

EA116: Temperature )
Temperatwe | 01 | °C__ 16 - I L 2 1

EDO037P: Alkalinity by PC Titrator :

Hydroxide Alkalinity as CaCO3 DMO-210-001 1 <1 <1 P

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

Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 619 212 222 168 P

Total Alkalinity as CaCO3 — 1 619 212 222 168 -
EDO041G: Sulfate (Turbidimetric) as SO4 2- by DA

Sulfate as SO4 - Turbidimetic 14508.75-5 L L e 1
EDO045G: Chloride by Discrete Analyser ]

Chioride o006 1 | mgl | 18 |  ram00 | tos0o 1
EDO093F: Dissolved Major Cations

Calcium 7440-70-2 1 mg/L 80 - -—-- - -

Magnesium 7439-95-4 1 mg/L 35

Sodium 7440-23-5 1 mg/L 110 - - - -

Potassium 7440-09-7 1 mg/L 65 - —amn - -
EDO093T: Total Major Cations :

Calcium 7440-70-2 1 mg/L - 313 325 287 -

Magnesium 7439-95-4 1 mg/L nem 825 851 757 eme

Sodium 7440-23-5 1 mg/L - 6800 7110 6310 -

Potassium 7440-09-7 1 mg/L 244 254 228
EGO020F: Dissolved Metals by ICP-MS

Manganese 7439-96-5| 0.001 mg/L 0.281 - - - <0.001

Iron 7439-89-6| 0.05 mg/L 0.55 <0.05
EGO020T: Total Metals by ICP-MS

Manganese 7439-96-5| 0.001 mg/L - 0.071 0.094 0.077 -

Iron 7439-89-6| 0.05 mg/L -nen 0.25 0.22 0.28 ----




Page : 10 of 10

Work Order - EW1803367
Client - KIAMA COUNCIL
Project - Minnamurra Landfill ALS
Analytical Results
Sub-Matrix: WATER Client sample ID MD 10B ROCKLOW DOWN ROCKLOW MIDDLE ROCKLOW UP BLANK
(Matrix: WATER)
Client sampling date / time 23-Aug-2018 11:05 23-Aug-2018 09:35 23-Aug-2018 10:30 23-Aug-2018 10:15 23-Aug-2018 09:30
Compound CAS Number LOR Unit EW1803367-016 EW1803367-017 EW1803367-018 EW1803367-019 EW1803367-020
Result Result ) Result Result Result
EKO040P: Fluoride by PC Titrator
eogiass| 01 | mgl | 10 | - 1 1
EK055G: Ammonia as N by Discrete Analyser
Ammonia as N 7664-41.7 - 1 1
EKO057G: Nitrite as N by Discrete Analyser ‘
14797-65-0 - [ oo 1
EKO058G: Nitrate as N by Discrete Analyser .
CNiatoasN 14797558 001 | mgl | 006 | - 008 1 004 1
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser ‘
i+ NiateasN | 00t | mgL 00 | - 010 I 1
ENO055: lonic Balance
Total Anions —— ———- ———-
Total Cations — 0.01 meq/L 18.5 ———- —— ———- ———-
lonic Balance — 0.01 % 2.80 — ju— J— J—

EP002: Dissolved Organic Carbon (DOC)

Dissolved OrganicCarbon 1 | mgL | a3 7 1 6 1 <
EP005: Total Organic Carbon (TOC)

TowlOrganicCabon | 1| mgL | 4 7 1 6 1

EPO025FD: Field Dissolved Oxygen ‘
Dissolved Oxygen mg/L 4.37 7.80 e

Dissolved Oxygen - % Saturation . % saturation 40.8 724 -

EP035G: Total Phenol by Discrete Analyser

FWI-EN/001: Groundwater Sampling - Depth




CHAIN OF CUSTODY

L] Brishane, 32 Shand St, Stafford QLD 4053

Ph(7 3243 7222 E samples brishane@alsemdra com

G Melboarie. 2-1 Westal! R, gvale Y10 3171

semiro.com

11 Perth 10 Hod Way, Malaga W A 6090

Pl 08 9209 7655 E: samples perth@alsanyiro eomt

ALS Laboratory: please tick 2 & Towns: 14-15 D SA U1 Launeceston: 27 Weilingfon 5t Launcestan TAS 7250

ALS Ph7 4796 URCD E. tow Ph: 0% 8359 6890 E:adelaidedalsoniio oorm Ph: 03 B33 215% E: launceston@alseniro sam
CLIENT: Kiama Municipal Council TURNARQUND REQUIREMENTS : O standard TAT {List due date):
OFFICE: PO Box 75 Kiama NSW 2533 Amm.,.%. -M_mﬁ MNMMH Mwawﬂ_ﬂ.wuﬂ orsome eSS 17 Non Standard or urgent TAT (List due date):
PRQJECT: Minnamurra Landfifl ALS QUOTE NO.; SY-146-10 COC SEQUENCE NUMBER  (Clrcle)
ORDER NUMBER:  g7a0s 3 4 5 & 7
PROJECT MANAGER: Paul Czulowski CONTACT PH: 42320418 3 4 5 6 7 o
SAMPLER: Graig Wilson SAMPLER MOBILE: 0408 251 560 RELINQUISHED BY: RECEIVE] BY: RELINQUISHED m<". _»cmnm_“\mﬁw w<n\
COC emafled to ALS? { YES / NO} EDD FORMAT (or default): Grey Rolpe 3 . \W\V&\&n&
Email Reports to (will default to PM if no other addresses are listed): pavlc@kiama.nsw.gov.au, jullem@kiama.nsw.gov.au DATE/TIME: 23/8 \\ E4 DATE/TIME: DATE/TIME: DATE(TIME:
Email Invoice to (will default to PM if no other addresses are listed): paulc@kiama.nsw.gov.au, jullem@kiama.nsw.gov.au ! m ,\ / o Nm \% ﬂ \ N Nrwv‘. \O i

COMMENTS/SPEGIAL HANDLING/STORAGE OR DISPOSAL:

Environmental Division
Wollongong

:ma“ VB = VOA vial Sodium Bisulphate Preserved; VS = VOA via! Sulfuri

¢ Preserved; AV = Airfreight Unpreserved Vial SG = Sulfuric Preserved Amber Glass;

ASS = Plastic Bag for Acid Sulphate Soils; B = Unpreserved Bag.

SAMPLE DETAILS CONTAINER INFORMATION ANALYSIS REQUIRED including SUITES (NE. Suite Godes must be listed to atirac] sui Work Order Reference
MATRIX: Sofid(S) Water(W) Where Motals ara required, specify Tota (unfiltered botlle required) or Dissolved (fisid filtered bottie _wn:“ mé -— m O m w m N
1
3 !
g ] :
M N.w, o \.W
. =
TYPE & PRESERVATIVE TOTAL | £ ) E @ - ] N
LAE D SAMPLE ID DATE { TIME MATRIX (refor o cocles beiow] sotries| 5 O | & m g = £ M _ “ _ |
—— S
i35 <3 | 2 3| g2 =
Sgg 8B L 3 =8 Telephone : 02 42253125
°23 ] 133 Q b [
Ekbk | &% o ) = £ c 2
Z2aZ | ZR o = as e
w 500mL,2X SP, 2 X VS, N 6 v v v v v Y8 (Field Tests)
A MD 1A NW~ ,S\___ 5 1o i N\L pH, Temp, EC, Sal, DO, Depth
- w 500mL,2X SP, 2 X V§, N 6 v v v v v YS! (Field Tests)
2 MD 1B {4 032 ’ pH, Temp, EC, Sal, DO, Depth
. w 500mL.2X SP, 2 X VS, N 6 v v v v v YS! (Field Tests)
> MD 2A %35 ’ ' pH, Temp, EC, Sal, DO, Depth
- - w 500mL,2X SP, 2 X V§, N [ v v v v v ¥S| (Field Tests)
£ MD 2B 250 pH. Temp, EC, Sal, DO, Depth
s w 500mL,2X SP, 2 X VS, N 6 v v v v v YS| (Field Tests)
MD 2c e\w -5 pH, Temp, EC, Sal, DO, Depth
¢ w 500mL,2X SP, 2 X VS, N 6 v v v v v ¥SI (Field Tests)
\mu MD 4A VXA eo ! Oﬁt,\ pH, Temp, EC, Sal, DO, Depth
' w 500mL,2X §P,2X VS, N 6 v v v s v YSI (Field Tests)
7 MD 4B 1225 pH, Temp, EC, Sal, DO, Depth
) ow 500mL,2X SP, 2 X VS, N 6 v v v v v YSI (Field Tests)
@ MD 4C .\.N/ . _ W pH, Temp, EC, Sal, DO, Depth
w 500mL,2X SP, 2 X VS, N 6 ' v v v v ¥S| (Field Tests)
& MD6A 5 3.2 ' pH, Temp, EC, Sal, DO, Depth
h . w 500mL,2X SP, 2 X VS, N 6 v v v v v YS! (Field Tests)
A e MD 68 I5:35 0 ’ pH, Témp, EC, Sal, DO, Depth
o > _
kY { , w (BBAML 2X SP, 2 X VS, N 6 v v v v v YSI (Field Tests)
. f MD &C V) 2378749 pH, Temp, EC, Sal, DO, Depth
? : . ; w 500mL.2X SP, 2 X VS, N 6 v v v v v YS! (Field Tests)
_ HP . _sU w_w _ _ _ mku I _ _ pH, Temp, EC, Sal, DO, Depth
“.A.mm P= c:.uamm?.ma v_wWﬁ N = Niric Preserved Flastls, ORG = eServed ORG; SH = SodiLm Hydroxide/Cd Preserved; S = Sodium riaxam Preserved Plastic; AG = Amber Glass Unpreserved; AP - Aireight Unpreserved Piastic

H=HCl preserved Plastic; HS = HCI preseived Speciation bottie; SP = Sulfuric Preserved Plastic; F = Formaldehyde Preservad Glass;

4 Bottle; £ = EDTA Preserved Botties; ST = Sterile Bottle:

3
A

3

W




QI.P_Z O—u ﬂ Cm._.oo< 71 Sydney 277 Woodpark Rd. Smithfield NSVY 2176 U Brisbane: 32 wl S, Stofford QLD 4053 I Melbourne: 2-4 Westall Rd, 1 Perth, 10 Hod Way. Malaga WA 6056
Fh: 02 8784 8555 Eisamples sy & @ P07 3243 7222 Exsampies brishane@alsenvira Phi03 8549 9604 E- samiples malkal i Ph: 08 9209 7655 E: samples perth@alsenviro com

ALS Laboratory: piease tick 2 I3 Newcastle: § Rosegum Rd, Warahiook NSW 2304 U Town I Adalaide: 2- 18 oraka SA 5065 £1 Launceston: 27 Wallingtan St Launceston TAS 7250

ALS Fh72 4968 94123 E sam lsenviragom  Prb7 4756 ¢ ¥ 6T Ph- 08 8359 0360 E dog@alsenviro.com Ph: 03 6331 2158 E: [ BviFD com
CLIENT: Kiama Municipal Council TURNAROUND REQUIREMENTS : O standard TAT (List due date):
OFFICE: PO Box 75 Kiama NSW 2533 Mmhm :mmﬂ MNMM. w< wwﬁau er for some fests 1 Non Standard or urgent TAT (List due date):
PROJECT: Minnamurra Landfill ALS QUOTE NO.: SY-146-10 COC SEQUENCE NUMBER  [Circle)
ORDER NUMBER: coc: 1 3 4 5 6 7
PROJECT MANAGER: Paul Czulowski CONTACT PH: 4232 0418 oF: 11 2:3 4 35 6§ 7 i - : T
SAMPLER: Craig Wilson SAMPLER MOBILE: 0408 251 560 RELINQUISHED BY: RECEIVED BY: RELINQUISHED BY: RECEIVED BY:
COC emailed to ALS?( YES / NO) EDD FORMAT (or default): Cii po_nu\r\&-fw »
Email Reports to (will default to PM if no other addresses are listed): DATE/TIME: 2 ﬂ@ \\ DATE/TIME: DATE/TIME: DATE/TIME:
Email Invoice to {will dsfault to PM if no other addresses are listed): ﬁ.ﬂ ljo”

COMMENTS/SPECIAL HANDLING/STORAGE OR DISPOSAL:

ANALYSIS REQUIRED including SUITES (NB. Suite Godes must be listed 0 atiract sulte piice)
" >w_%_w.w_._w acmmuq,\o__mm " CONTAINER INFORMATION 9 Additional Information
* ol A & m_A v Where Matals are required, spesify Total (unfiltered Eottle required) or Dissolved (field fillered boitls required),
< Gomments on likely contaminant levels,
Q dilutions, or samples requiring spacific QC
” < _H; analysis etc.
e g
m. =z .m 0 m
TYPE & PRESERVATIVE TOTAL | £ o 58 — 2 -
LABID SAMPLE ID DATE / TIME MATRIX frefer to codes below) BOTTLES| § © ES 3 i W x Y8 (Field Results)
-] EE 5 - . 3 pH, Temp, EC, Sal, DO,
Lus| <¢ = ¢ g=
L5~ g i S =3
S o = 73 ]
o =5 o] (8] [ [ S = o
eEe | 23 Q ) 85 | 22
zsZ | z2 [ [ as L=
S00mL,2X SP,2 X VS, N [ v v v v v 51 {Field Tests)
| ‘W MD 9B h.w xm\\ QU _ 1.35 w 00 pH, Temp, EC, Sal, DO, Depth
. 00ml.,2X SP, 2 X VS, v v v v v YSI (Field Tests)
& MD 9C 1) 4 | W 500mL, ’ SN & pH, Temp, EC, Sal, DO, Depth
v v v v v Y8l (Field Tests)
| 5 MD 10A [0! S w 500mL,2X SP, 2X VS, N & pH, Temp, EC, Sal, DO, Depth
- - 2X SP, 2XVS; N v v v v v © YSI(Field Tests)
? MD 108 Nes | ¥ 500mL,2x 5P, ' & pH, Temp, EC, Sal, DO, Depth
- L,2X SP, VS, v v v v v YSI (Field Tests)
ﬂ\N Rocklow Down Qka, 35 w S00mL,2X SP, 2 X VS, N N pH, Temp, EC, Sal, DO, Depth
. P X 6 7 v v v v YS| (Field Tests)
~% Rockiow Middle 5230 w S00mL,2X SP, 2 X VS, N pH, Temp, EC, Sal, DO, Depth
L,2X SP, 2 X VS, v e v v v YS| (Field Tests)
mJ Rocklow Up o v w 500mL,2X SP, 2 N 6 pH, Temp, EC, 5al, DO, Depth
\N&U Blank 4 n~ P 2 w VS, N 2 v v )
rsamaw°=mw~=nw Codes: P= :mmqmmmzmn Plastic; N = Nitric Preserved Plaslic; on.o‘n Nitric _u._.mwwm(m,.o_..onnu, "SH = Sudium ._._Em,.ux_am\na Preserved, S = Sodium LE-oxmam Preserved Plastic; AG = Amber Glass Unpreserved; AP - Airiréight Unpresarved Plasic

V= VOA Vial HCI Preserved; VB = VOA Vial Sedium Bisulphate Preserved; VS = VOA Vial Sulfuric Preserved; AV = Airfreight Unpreserved Vial SG = Sulfuric Preserved Amber Glass; H = HCI preserved Plastic; HS = HCI preserved Spectation bottle; SP = Suifu
Z: Zinc Acetate Preserved Bottle: E = EDTA Preserved Botles: ST = Sterile Boitie; ASS = Plaslic Bag for Acid Suiphate Soils; B = Unpreserved Bag.

ENFM 204
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NORTH WEST
SOUTH EAST

RAINFALL INFILTRATION -
S CASURINAS "
® — e
K CASURINAS i
0 f— \/\/s 0
9 f— or-e
s |— Lu—l
>
. e 2 LANDFILL WASTE - 585,000 CUM MANGROVES -
=) - Hs O
N <9
< — Z[ o | <
e — o D
>
. 3 S
@ - ( / - ZH:
= | > Z|, =
S 3 |f| ) ORGANIC SILT ﬂ\ e e . IZo <
L \ Y j—=——" o EC =3 T0 TmS/cm A \ .
.. FRESH GROUNDWATER- 2 9! -_ ] o
EC < ImS/cm S R X
3 = — -2
= FRESH GROUNDWATER -
7= SAND EC<3mS/cm .
S GROUNDWATER[*
) ~ — _ SEMI-CONFINED AQUIFER C~50mS/cm -
o — — 0
T _— INTERMEDIATE ZONE 1.
\ \ \ \ \ \ \ \ \ \
0 50 100 150 200 250 300 350 400 450 500 530
METRES
SECTION B - B1 LEGEND
m INFERRED EXTENT OF LEACHATE PLUME
w INFERRED LEACHATE MOVEMENT
INFERRED GROUNDWATER LEVEL
—_— INFERRED LOCAL REGIONAL GROUNDWATER FLOW
EXTENT OF HIGH TIDE LEVEL (& SALINE LEVEL)
MONITORING WELL
WELL SCREEN INTERVAL
I I H 1: 750 AT A1 SZE NCPL DRG No.
earthzyyater,,. e NN KIAMA MUNICIPAL COUNCIL
g HORIONTAL 15 3 s ’ w0 3 iy 5: P GOUNGLL OF THE g: *'NCPL . MINNAMURRA WASTE DISPOSAL DEPOT
E o ; , ; , ] ] RI::::::H“Y::‘\M 2 | =28 2 | .SURVEYANDI:;::(-}NSERVI.CES CLOSURE PLAN FIGURE 7
ERESS fmmes ! 3 (A ———— - i NORTH WEST - SOUTH EAST CROSS SECTION
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LANDFILL GAS MONITORING

Monitoring By KMC (GHardy)

GAS 1 Site Entrance
GAS 2 40m South of Landfill (Removed)
GAS 3 Carpark South of Landfill
GAS 4 Next to Secondhand Shop
TRENCH 1 West Bank
TRENCH 2 North Bank West Side
LEL % from inside trench pipe cap. This is nornally
TRENCH 3 North Bank Middle not needed, but wanted to keep a record.
TRENCH 4 South Bank Side
TRENCH 5 East Bank Side
TRENCH 6 North Bank East Side
TRENCH 7 Lower Level South Side
LEL PPM

MAX STABLE
WELL 1D DATE TIME |LEL% PPM LEL2%6| PPM COMMENTS
Trench 4 7-Feb-18 730 1,150 400 |Good Readings
Trench 1 7-Feb-18 735 95 700 220
Trench 2 7-Feb-18 740 500 150
Trench 3 7-Feb-18 750 100 1,050 230
Trench 6 7-Feb-18 755 680 150
Trench 5 7-Feb-18 800 100 900 140
Trench 7 7-Feb-18 805 90 1,100 200
Gas 1 7-Feb-18 810 250 120
Gas 2 Removed due to new CRC site
Gas 3 7-Feb-18 815 330 120 |Good Readings
Gas 4 7-Feb-18 820 360 110
Weighbridge 7-Feb-18 830 0 0 All Building with clear readings
Cleaning Shed | 7-Feb-18 835 0 (0]
MRF 7-Feb-18 840 0 (0]
Lunchroom 7-Feb-18 845 (0] 0
Ute Shed 7-Feb-18 850 0 0
Trench 4 12-Jun-18 855 1,000 390 |Good Readings Wet Ground
Trench 1 12-Jun-18 900 98 750 200
Trench 2 12-Jun-18 905 450 120
Trench 3 12-Jun-18 910 100 1,050 160
Trench 6 12-Jun-18 915 590 190
Trench 5 12-Jun-18 920 100 650 170
Trench 7 12-Jun-18 925 100 1,200 200
Gas 1 12-Jun-18 930 300 120
Gas 2 Removed due to new CRC site
Gas 3 12-Jun-18 935 310 140 |Good Readings Wet Ground
Gas 4 12-Jun-18 940 320 T I
Weighbridge 12-Jun-18 945 0 0 All Building with clear readings
Cleaning Shed | 12-Jun-18 950 (0] (0]
MRF 12-Jun-18 955 (0] (0]
CRC Lunchroon] 12-Jun-18 1000 0 0
Ute Shed 12-Jun-18 1005 0 0
Trench 4 17-Oct-18 710 1,100 420 |Good Readings
Trench 1 17-Oct-18 715 90 640 250
Trench 2 17-Oct-18 720 450 100
Trench 3 17-Oct-18 725 95 1,150 120
Trench 6 17-Oct-18 730 780 140
Trench 5 17-Oct-18 735 100 850 150
Trench 7 17-Oct-18 740 80 1,300 280
Gas 1 17-Oct-18 745 200 100
Gas 2 0 0 Removed due to new CRC site
Gas 3 17-Oct-18 750 400 130 |Good Readings
Gas 4 17-Oct-18 755 340 110 e e
Weighbridge 17-Oct-18 800 0 0 All Building with clear readings
Cleaning Shed | 17-Oct-18 805 (0] (0]
MRF 17-Oct-18 810 0 0 New Luchroom tested
Lunchroom 17-Oct-18 815 (0] (0]
Ute Shed 17-Oct-18 820 0 0
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