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1 Introduction

City of Monash engaged EHS Support to complete landfill gas monitoring and hand auger
investigations in May and August 2022 to assess potential landfill gas risk at proposed playground
locations at Talbot Park, Oakleigh South, Victoria.

Monitoring at Talbot Park involved the following elements (as per Table 1).

Table 1 — Monitoring Elements and Requirements

Element Location Parameters Completed
Landfill Gas LFG Bores (LFGO1A, LFG02 — CHa, CO2, 02, Balance, CO, HS, Flow, | 4t May 2022
LFGO6 and GB31) Relative Pressure.
Cap Surface Monitoring (25m | CHa 4th May 2022
grid)
Subsurface Services CHa
Buildings/ Structures CHa
Soil Bores Various — Figure 4 CHa, CO2, O2, Balance, CO, H-S, 4t May 2022
presence of waste/lithology.
5t August 2022

2 Landfill Gas Monitoring
2.1 Methodology and Weather

Landfill Gas emissions monitoring was undertaken in accordance with methods provided in EPAV
Publication 1684 (EPA Victoria, 2018). A low concentration methane detector (Inspectra Laser TDL
500) was used to monitor methane emissions across the site and in buildings/structures and services
(BSS). An extractive landfill gas analyser (GA5000) was used to monitor landfill gas bores and BSS;
and an anemometer (TSI VelociCalc) was used to monitor windspeed during the emissions
monitoring.

The low concentration methane detector (Inspectra Laser TDL) and extractive landfill gas analyser
(GA5000) were used to monitor landfill gas within the soil bores.
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Location Parameter(s) Action Level

Subsurface services on an adjacent to the Methane concentration 10,000 ppm

landfill site

Buildings/structures on an adjacent to the Methane concentration in air 5,000 ppm

landfill site

Subsurface geology at the landfill boundary Methane and carbon dioxide 1% v/v Methane

concentrations
1.5% v/v Carbon
Dioxide above
background
2.3 Surface Emissions Results

The surface emissions monitoring locations and ranges of recorded methane concentrations are
presented in Figure 3. Tabulated results are presented in Attachment A. Field notes and calibration
of the equipment used are presented in Attachment B.

The emissions walkover covered a 25m grid across the site, and targeted areas within the site
boundary. All locations monitored remained below 2.5 ppmv methane except for Point ID 30, along
the northern fence line, which was 10.4 ppmv. The majority of readings were similar to ambient
conditions and all fall below the EPAV Landfill gas action levels (100 ppm) for landfill surface final cap
levels.

Readings around the vicinity of the current playground and proposed playground extension area
(locations 2 — 4 and 11 — 14) remained similar to ambient.

2.4 Monitoring of Buildings, Structures and Subsurface Services Results

The surface emissions monitoring locations and ranges of recorded methane concentrations are
presented in Figure 2. Tabulated results are presented in Attachment A. Field notes and calibration
of the equipment used are presented in Attachment B.

Monitoring of buildings, structures and subsurface services included the following:
e Subsurface Services: a number of onsite stormwater drains and services, and offsite services
along Centre Road (to the south).
e Buildings/Structures for LFG monitoring include an onsite playground, toilet block, and
barbecue area

All locations monitored were reported below the EPAV Landfill action levels for subsurface services
on and adjacent to the landfill site (10,000 ppm or 1% v/v methane) and buildings/structures (5,000
ppm or 0.5% v/v methane). All locations remained similar to ambient conditions except for IDs 7 and
11. These stormwater drains had elevated methane readings at 76.5 and 103 ppmv respectively.

Based on these results, it is not anticipated that landfill gas will occur at elevated concentrations
within buildings, structures or services associated with the upgrade of the onsite playground.
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2.5 LFG Bore Results
All landfill gas bores to monitor sub-surface landfill gas emissions are shown in Figure 1. These were
monitored using the GA5000 and results are presented in Table 2 (below), with exceedances of
BPEM action levels indicated in bold. Site infrastructure consists of six perimeter landfill gas bores
(LFGO1a, LFGO2 — LFGO6 all installed to 6 metres below ground level) and one in waste bore (GB31).
Historical results were obtained from previous monitoring events, these are presented along with
the May 2022 results in Attachment A.

Field notes and equipment calibration is presented in Attachment B.

Table 2 — LFG Bore Monitoring Results

D CHa % CO2% 0:% | Balance % H2S co Barometric Relative Flow

v/v v/v v/v v/v ppmv | ppmv | Pressure (mb) | Pressure (L/hr)
LFGO1A 0.0 1.5 19.7 78.8 0.0 0.0 1007 -0.05 0.0
LFG02 0.0 23 18.8 78.9 0.0 0.0 1008 0.10 0.0
LFGO3 0.0 0.7 20.6 78.7 0.0 0.0 1008 0.03 0.0
LFG0O4 0.0 1.7 20.1 78.1 0.0 0.0 1008 -0.02 0.0
LFGO5 0.0 2.1 19.6 78.3 0.0 0.0 1008 0.02 0.0
LFGO6 0.0 1.6 20.0 78.4 0.0 1.0 1008 -0.02 0.0
GB31 0.0 10.9 2.0 87.1 0.0 2.0 1008 -0.14 0.0

The following is noted:
e Methane was recorded below the current BPEM action level of 1% v/v at all locations.
e Carbon dioxide was recorded above the current BPEM action level of 1.5% v/v at all
locations except for LFG03.
e The flow rate of landfill gas was noted to be negligible in all of the monitoring bores.
Historically
e Concentrations from May 2022 were compared to historical results and were noted to
remain within historical ranges. Historically elevated methane concentrations have been
reported in GB31, within the waste mass - up to 81.8% in August 2009, suggesting that the
waste mass was continuing to generate landfill gas at that time. However, monitoring results
since 2009 have indicated relatively depleted methane with 0.0% methane recorded during
this event.

Based on landfill gas bore results — subsurface landfill gas appears to be generally depleted across
the site. Flow rates are negligible and there is evidence that oxidation of methane to carbon dioxide
is occurring.
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3 Hand Auger Investigation
3.1 Soil Bore Details

An initial six (6) soil bores were hand augered across the site to assess the proposed playground
locations on 4 May 2022.

Following the initial investigation Council requested additional locations to be undertaken with a
deeper (2 metres below ground level) target depth. This was due to an updated proposed
stormwater line (to be installed up to approximately 2 m deep).

Soil bore logs are presented in Attachment C, and the location of the bores can be seen in Figure 4
(attached).

Initial soil bore locations (HAO1 — HAO06) targeted proposed playground infrastructure. A depth of 1.0
m below ground level for the soil bores was targeted as it was anticipated that playground

infrastructure footings may range up to 1.0m.

The follow up bore locations (HA07 — HA08) targeted the proposed stormwater line at its deepest
section, which was up to 2.0 m below ground level.

The details for each of the bores are presented below in Table 3.
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No waste material was encountered during the investigation with the exception of minor waste
(trace brick fragments and a metal peg) at 1.2 m within HAO8B.

Target depths were generally achieved for locations HAO1-HAO06 within a competent cap material
generally consisting of clays with minor sands and silts.

Locations targeting the deeper stormwater line (HAO7 — HAO8) were unable to be augered to the
target depth of 2.0 m with refusal occurring on hard concrete or large diameter graves. Additional
locations were attempted in proximity to the original location to assess whether the hard material
causing refusal was localized. However, the harder material was consistent along the proposed
stormwater alignment. It is understood that old infrastructure (i.e., former stormwater drain) may
be present along this proposed stormwater line which was causing the refusal.

Based on this information and the likelihood that playground infrastructure footings would not
extend beyond 1.0 m and stormwater drain beyond 2.0 m, it is anticipated that waste would not be
intercepted during the playground and associated infrastructure upgrade and that a preferential
pathway for landfill gas through the cap would not be established.

3.2 Soil Bore Monitoring Results

Landfill gas emissions were measured within each soil bore. These results are presented below in
Table 4.

Table 4 Soil Bore LFG Monitoring Results

Stabilised Reading
CH,4 CO. 02 Balance H2S co
Bore ID
ppmv % v/v % v/v % v/fv % v/v ppmv ppmv

HAO1 114 0.0 0.6 20.8 78.6 0 0

HA02 4 0.0 0.9 20.2 78.9 0 5

HAO03 6.4 0.0 0.1 20.9 78.9 0 2

HA04 2.0 0.0 0.1 21.1 78.9 0 2

HAO5 6.5 0.0 0.9 20.6 78.6 0 4

HAO06 16 0.0 0.1 20.8 78.8 0 0
HAO7A 1.8 0.0 0.6 20.3 79.2 0 0
HAO07B 19 0.0 0.6 20.3 79.2 0 0
HA07C 111 0.0 0.6 20.3 79.2 0 0
HAO8A 2.3 0.0 0.7 20.4 78.8 0 0
HA08B 43 0.0 1.6 19.9 78.6 0 1

All readings remained below action levels for all monitored values. HA03, HA04 and HAO6 were
similar to ambient conditions, while HA01, HA02, HA05, HAO7A-C and HAO8A-B had slightly elevated
methane, carbon dioxide and carbon monoxide levels. Methane levels remained below EPAV Landfill
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gas action levels (100 ppm) for landfill surface final cap and significantly below the lower explosive
limit (50,000 ppm or 5% v/v).

Given the relatively low landfill gas concentrations, the construction of the playground and
stormwater line is not anticipated to expose significant concentrations of landfill gas that could pose
a risk to human health or the environment. However, it is recommended that construction workers
be instructed to use appropriate monitoring devices (i.e., LEL monitor) to monitor levels of landfill
gas when working within excavations through the cap material.

Based on the landfill gas monitoring and intrusive hand auger investigations undertaken at Talbot
Park, and considering historical landfill gas data at the site the following conclusions are made:

e Landfill gas monitoring (Surface Emissions and monitoring of buildings, structures and
services) on 4 May 2022 was conducted in suitable weather conditions;

e Landfill gas cap emissions monitoring recorded all locations below that of the EPA Victoria
BPEM action level of (100ppm) with readings in the vicinity of playground and proposed
playground extension area similar to ambient.

e Monitoring of on-site buildings, structures and services reported landfill gas concentrations
similar to ambient with the exception of slightly elevated readings (up to 103 ppmv) at
perimeter stormwater drains. It is not anticipated that landfill gas will occur at elevated
concentrations within buildings, structures or services associated with the upgrade of the
onsite playground

e Monitoring of landfill gas bores (subsurface conditions) noted methane was below the level
of detection (0.0%) at all locations including the in-waste bore (GB31) which has historically
reported elevated methane up to >80%. Carbon dioxide was reported up to 10.9% (GB31)
and was significantly lower at perimeter bore locations suggesting that oxidation of methane
was occurring at the landfill gas perimeter (east and south). Based on landfill gas bore
results — subsurface landfill gas appears to be generally depleted across the site.

e The intrusive hand auger investigations, targeting areas proposed for the playground
upgrade, intercepted a competent clay material with some sands and gravels throughout.

0 Target depths for playground footings (of 1.0 m) were generally achieved with no
waste encountered.

0 Target depths for the deepest section of the stormwater line (2.0 m) were unable to
be achieved with refusal on concrete or large diameter gravels occurring from 0.8 to
1.5m.

0 Soil bores were monitored for landfill gas noting relatively low landfill gas
concentrations (methane up to 11ppm, carbon dioxide up to 1.6% and carbon
monoxide up to 4ppm).

Given the results above, landfill gas may continue to be generated within the waste mass at
Talbot Park, however at relatively low levels.

The construction of the proposed upgraded playground and infrastructure at Talbot Park does
not appear to pose an elevated risk to health or the environment, however the following is
recommended:
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e Construction workers should adhere to confined space entry requirements when
working within the landfill cap area, including but not limited to the use of an LEL
monitor to detect methane and carbon monoxide;

e The clay cap should be reinstated where possible with a low permeability material
(similar to that currently insitu) and surfaces graded to promote surface runoff.

e Once playground upgrade works are complete, it is recommended to conduct a follow
up landfill gas monitoring event to ensure infrastructure has not created a preferential
pathway through the cap for landfill gas migration.

Should you have any questions or require additional information, please feel free to contact EHS

Support.

Sincerely,

Environmental Scientist Senior Principal Hydrogeologist
ehs-support.com ehs-support.com

Attachments

Figures

Attachment A — Tabulated LFG Results
Attachment B — LFG Scanned Field Notes and Equipment Calibration

Attachment C — Hand Auger Logs
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Attachment A — Tabulated LFG Results













Depth to |Total
CO2 %|02 % H2S |CO Water Depth
ID Date CH4 % viv [viv viv Bal % viv |ppmv |[ppmv |Barometric |Relative |L/hour |Comments (mbTOC) |(mbTOC)
GB31 10/08/2009 28.8 3.2 12.2 55.7
GB31 21/08/2009 81.8 6.7 0.0 10.6
GB31 26/06/2015 0.0 9.3 11 89.6 0 0 1025 0.09 0.4
GB31 28/12/2017 0.0 0.1 20.0 79.9 0 0 1004 0 - No gas cap
GB31 16/11/2018 0.0 115 5.2 83.3 0 0 1004 0 0.0
GB31 20/09/2019 3.4 6.6 0.0 90.0 36 0 1014 0.76 0.0 [Flush, Water in gatic
GB31 16/10/2020 0.6 9.9 0.0 895 8 10 1008 0.10 -03
GB31 4/05/2022 0.0 10.9 2.0 87.1 0 2 1008 -0.14 0.0
LFGO01 10/08/2009 0.0 1.8 20.1 79.1
LFGO01 21/08/2009 0.0 1.1 20.7 79.1
LFGO1A | 22/05/2019 0.0 01 | 199 79.1 0 0 1019 0.13 0.0 [Dryat5.91mbTOC Dry 5.91
LFGO1A 20/09/2019 0.0 2.2 19.0 78.8 1 0 1012 -0.09 0.0 [Flush
LFGOI1A | 15/10/2020 0.0 2.1 19.0 789 0 0 1004 0.0
LFGO1A 4/05/2022 0.0 15 19.7 78.8 0 0 1007 -0.05 0.0
LFGO02 10/08/2009 0.0 15 19.7 78.7
LFG02 21/08/2009 0.0 13 20.4 78.3
LFG02 26/06/2015 0.0 1.6 19.3 79.1 0 0 1025 0.09 0.3
LFG02 11/04/2016 0.0 1.7 19 79.2 0 0 1013 0.03 -0.1
LFGO02 28/12/2017 0 25 17.6 80.0 0 0 1004 0 - No gas cap
LFG02 16/11/2018 0.0 2.0 19.0 79.1 0 0 Dry at 2.59mbTOC Dry 2.59
LFG02 20/09/2019 0.0 3.6 17.1 79.2 0 0 1014 0 0.0 Key (URS)
LFG02 15/10/2020 0.0 3.7 16.7 796 0 0 997 -0.07 00
LFG02 4/05/2022 0.0 2.3 18.8 78.9 0 0 1008 0.1 0.0
LFGO03 10/08/2009 0.1 1.5 20.5 80
LFGO03 21/08/2009 0.0 0.5 21.5 78
LFGO03 26/06/2015 0.0 0.6 20.3 79.1 0 0 1025 0.02 0.5
LFGO03 11/04/2016 0.0 0.2 20.5 79.3 0 0 1017 0.05 0
LFGO03 28/12/2017 0.0 0.6 19.5 79.9 0 0 1004 0 - No gas cap
LFG03 16/11/2018 0.0 0.0 20.4 79.0 0 0 1004 0 0.0 [Gap between cap and casing, dry at 4.74mbTOC Dry 4.74
LFGO03 20/09/2019 0.0 0.9 20.4 78.6 0 0 1014 -0.75 -0.1
LFG03 15/10/2020 0.0 08 20.0 792 0 0 1003 0.0 00
LFGO03 4/05/2022 0.0 0.7 20.6 78.7 0 0 1008 0.03 0.0
LFG04 10/08/2009 0.2 0.2 20.8 79.9
LFG04 21/08/2009 0.0 13 20.8 77.9
LFG04 26/06/2015 0.0 0.6 20.4 79 0 0 1025 0.02 0.2
LFG04 11/04/2016 0.0 0.1 20.4 79.5 0 0 1015 0.29 0
LFG04 28/12/2017 0.0 0.9 19.1 80.0 0 0 1004 0 No gas cap
LFG04 16/11/2018 0.0 1.2 19.9 78.9 0 0 1004 0 Dry at 4.48mbTOC Dry 4.48
LFG04 20/09/2019 0.0 29 18.5 78.6 0 0 1012 -0.02 0.0 Key (URS)
LFG04 15/10/2020 0.0 24 18.5 79.1 0 0 1003 0.02 00
LFG04 4/05/2022 0.0 1.7 20.1 78.1 0 0 1008 -0.02 0.0
LFG05 10/08/2009 0.0 0.7 20.2 79
LFGO05 21/08/2009 0.0 0.9 21 78.3
LFG05 26/06/2015 0.0 0.9 20 79.1 0 0 1024 0.05 0
LFGO05 11/04/2016 0.0 0.4 20.3 79.3 0 0 1016 0.09 0
LFGO5 28/12/2017 0.0 13 19.0 79.9 0 0 1004 0 - No gas cap
LFGO5 16/11/2018 0.0 13 19.7 79.0 0 0 1004 0 0.0 [Dry at4.47mbTOC Dry 4.47
LFGO5 20/09/2019 0.0 2.5 18.4 79.1 0 0 1014 0.21 0.0 [Key (URS)
LFGO5 15/10/2020 0.0 2.3 18.7 790 0 0 1003 -0.05 00
LFGO5 4/05/2022 0.0 2.1 19.6 78.3 0 0 1008 0.02 0.0
LFGO06 10/08/2009 0.0 15 19.2 79.9
LFGO06 21/08/2009 0.0 23 19.4 78.3
LFG06 26/06/2015 0.0 0.9 20 79.1 0 0 1023 1.76 0
LFGO06 11/04/2016 0.0 0.2 20.6 79.2 0 0 1017 0.24 0.1
LFGO06 28/12/2017 0.0 0.8 19.1 80.1 0 0 1004 0 - No gas cap
LFGO06 16/11/2018 0.0 1.0 20.1 78.9 0 0 1004 0 0.0 Dry at 2.29mbTOC Dry 2.29
LFGO06 20/09/2019 0.0 15 19.6 78.8 0 0 1014 0 0.0 [Key (URS)
LFG06 15/10/2020 0.0 2.2 18.8 790 0 0 1003 0.24 0.1
LFG06 4/05/2022 0.0 16 20.0 78.4 0 1 1008 -0.02 0.0

https://ehssupport sharepoint.com/sites/storage/Monash/AUS_C03822 Talbot Park/2 Workings/1 3 May 2022 Walkover and Hand Auger Investigation/2 Historical Data LFG bores/Talbot Park_LFG Bores Historical to April 2021TP LFG Bores
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Attachment B- LFG Scanned Field Notes and Equipment Calibration
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Attachment C — Hand Auger Logs







































