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EXECUTIVE SUMMARY
Background

From October 2019 to May 2020, the Mount Buller and Mount Stirling Alpine Resort Management
Board (the RMB) constructed a 100-megalitre off-stream water storage and ancillary infrastructure
(the project) on Mount Buller, within a 10.347-hectare Project Construction Footprint (PCF)
between the summit and the Mount Buller Village. As part of the project, the RMB is implementing
an ongoing Hydrological and Ecological Monitoring and Adaptive Management Program
(HEMAMP), with an objective of maintaining the extent and condition of Alpine Bogs that are within
the Boggy Creek catchment, downslope of the water storage.

Two years of baseline hydrological and ecological monitoring data (Baseline Years 1 and 2 or BY1
and BY2) were collected as part of the HEMAMP in 2018 and 2019. This was followed by
hydrological and ecological monitoring during construction in 2020 (Impact Year 1 or IY1) and post-
construction ecological monitoring in 2021, 2022 and 2023 (Impact Years 2, 3and 4 or IY2, IY3 and
IY4). This report summarises the results of hydrological and ecological monitoring from Impact
Year 4, compares the results with baseline data and provides an assessment of these results
against the HEMAMP's performance criteria and ecological triggers for adaptive management.

Performance Criteria

The HEMAMP's performance criteria are as follows:
+ The 'extent' criterion - there will be no more than a 10% reduction in the total combined

area of the impact sites, determined by on-ground or remote (aerial) monitoring and taking
into account natural variation based on extent observations averaged across control sites.
= The 'composition' criterion - there will be no more than a 10% reduction in the total 'bog-
dependent' native flora species richness of the impact sites, taking into account natural
variation based on species richness observations averaged across control sites.
% The 'encroachment’ criteria:

1. Atypical species - there will be no more than a 10% increase in the cover of 'non-
bog-dependent' species within the impact sites, taking into account natural
variation based on observations averaged across control sites.

2. Weeds - the total cover of weeds (naturalised exotic flora species) within the impact
sites will not exceed 5%.

& The 'structure' criterion - there will be no more than a 10% reduction in the average cover
of Peat Moss 5of132aui77 spp. within the impact sites, taking into account natural variation
based on Peat Moss cover averaged across control sites.

Performance criteria are expressed in terms of all impact sites collectively, relative to all control
sites collectively. All impact sites are at Mount Buller and are at least partially within the catchment
area of the water storage. Control sites are split between Mount Buller (outside of the catchment
area of the water storage) and Mount Stirling (approximately 6 kilometres north-east of Mount
Buller). Mount Buller and Mount Stirling control sites have been analysed collectively and
separately to better understand the potential causes of differences between impact sites and
control sites.

Alpine Resorts Victoria (T/A Mt Buller Mt Stirling Alpine Resorts)

Alpine Central, Summit Road, Mount Buller, Victoria 3723
P: 035777 6077 E: info@mtbuller.com.au W: mtbuller.com.au
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Adaptive Management Triggers

Tha HEMAMP's ecological triggers for adaptive management are related to the above performance
criteria. Hydrological triggers have been set with reference to hydrological models for the Boggy
Creek catchment, which are designed to provide an early warning system for pre-empting
ecological change at the impact sites. The adaptive management trigger thresholds follow a *traffic

light' approach, where the level of management intervention is escalated as the risk of adverse
impacts on the ecological values of the impact sites increases. Risks of adverse impacts increase

as trigger levels move from green, to amber, to red.

Trigger

Alpine Bog
Extent

Alpine Bog
Composition

Encroachment
by Atypical
Species

Encroachment
by Weeds

Alpine Bog
Structure

Surface Water
Flows

Groundwater
Levels

Surface Water
Quality

Parameter

Reduction in area of
Alpine Bogs at impact
sites relative to control
sites.

Reduction in bog-
dependent species
richness at impact sites
relative to control sites.

Increase in cover of non-
bog-dependent native
flora at impact sites
relative to control sites.

Increase in cover of weeds
at impact sites.

Reduction in cover of Peat
Moss at impact sites
relative to control sites.

Reduction in mean annual
surface water flows to
Boggy Creek over two
consecutive years, relative
to model.

Reduction in mean annual
groundwater levels over
two consecutive years,
relative to model.

Change in various surface
water quality parameters,
relative to baseline.
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Trigger Parameter

Change in various
Groundwater groundwater quality
Quality parameters, relative to

baseline.

*IQR = Interquartile Range
Alpine Bog Extent

1Y4
Result Req'd?

Mount Buller Impact Sites
\% -6.6% Yes
All Control Sites
Mount Buller Impact Sites
v Yes
Mount Buller Control Sites

Alpine Bog Composition

Action

Comparison Compliant?

Comparison Y4 Compliant? Action
Result Reg'd?
Mount Buller Impact Sites
\% Yes
All Control Sites
Mount Buller Impact Sites
\% Yes
Mount Buller Control Sites
Encroachment by Atypical Species
Comparison 1Y4 Compliant? Action
Result Req'd?
Mount Buller Impact Sites
\Y No
All Control Sites
Mount Buller Impact Sites
\Y No

Mount Buller Control Sites

@HHICIAL

- ‘Amber’ Threshold

=1.5x IQR*
and
=3 x |[QR*

Comments

The true relative reduction in the area
of impact sites is likely to be closer to
-0.4%. Various factors, including the
RMB's deer control works, are likely o
have disproportionately benefited
Mount Stirling control sites.
Continued sediment/weed control
and revegetation needed at impact
sites.

Comments

Silver Astelia was incidentally observed
at impact sites again in 1Y4 (the first
observation since 1Y 1), although not
along transects or in quadrats.
Propagation of Silver Astelia
commenced in 2023 (10 pups and
approx. 120 seeds) with the aim of re-
introducing the species in 2024 to
areas of impact sites where it has
previously been recorded.

Comments

No intervention required. Continue
monitoring in IY5.
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Encroachment by Weeds

Comparison 1Y4 Compliant? Action
Result Reqd?
Not applicable Yes
Alpine Bog Structure
Comparison 1Y4 Compliant? Action
Result Req'd?
Mount Buller Impact Sites
v No
All Control Sites
Mount Buller Impact Sites
v No

Mount Buller Control Sites

Surface Water Flows

Comments

Weed cover was already non-compliant
(5.4% and 6.3%) in baseline monitoring
years. Intensive weed control was
undertaken during and after 1Y3
monitoring, resulting in a 1.0%
reduction in weed cover in IY4. Similar
effort is needed in future years to bring
weed cover to 5% or less.

Comments

No intervention required. Continue
monitoring in IY5.

No results are available for IY3 and IY4. It is a recommended action that the RMB monitor the
Environmental Watering System (EWS) sump and redistribution network for the next 12 months.
Triggers, and appropriate management responses for each level of risk would then be established

based upon these monitoring results.

1Y3
Result

1Y4
Result

Action
Req'd?

Comparison*

Boggy Creek Weir 1 Pickup
2
v Unknown
Modelled Surface Water
Flows

Unknown Yes

Boggy Creek Weir 2
\%
Modelled Surface Water
Flows

Unknown Unknown Yes

Comments

No surface water datasets were
collected in 1Y3, meaning a
comparison with modelled surface
water flows was not possible. An
incomplete surface water flow
dataset was available for [Y4.
Known surface water flows in 1Y4
were slightly above expected flows,
given the climatological conditions
that were experienced. Goulburn
Valley Water will be engaged to
gather a complete surface water
dataset for IY5.

*As outlined in the HEMAMP protocol, no reliable comparison is currently possible between Boggy
Creek Weir 1 Pickup 1 and modelled surface water flows, so it has been excluded from this table.
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Groundwater Levels

A hydrological model was created for comparison to recorded groundwater levels as described in
the HEMAMP protocol. GHD did not contribute to the development of the hydrological model and
has not reviewed or verified the model.

The recorded mean annual groundwater level for all bores in 2021 was approximately 2% higher
than the annual mean predicted by the model. In contrast, the recorded mean annual groundwater
level for all bores in 2022 was approximately 46% lower than the annual mean predicted by the
model.

Comparison 1Y3 Y4 Action Comments
Result Result Req'd?

Groundwater levels did not depart
considerably from expected levels
-46% No in IY3 or IY4. Monitoring must
continue but no further
intervention is needed.

All boreholes
v
Modelled Groundwater
Levels

Surface Water Quality

The concentrations of most parameters are very low, particularly for major ions (i.e. typically <
Limit of Reporting (LOR) or <2 mg/L). Some parameters are therefore particularly sensitive to the
Interquartile Range (IQR) as a measure for adaptive management.

The results for 1Y4 were predominantly within the green threshold range and therefore no adaptive
management is triggered at this time. Chloride and sulfate concentrations were detected above
the red threshold in April 2023, yet across the three monitoring events these were predominantly
within the green threshold. Chloride and sulfate should be monitored in 1Y5 for concentrations
within the amber or red threshold range.

Parameter 1Y4 Result Action Comments
Req'd?
Electrical Conductivity No
Total Dissolved Solids No
pH No
Most results were within the green
Nutrients No threshold range of <1.5 x IQR. No
intervention required. Continue
monitoring in 1Y5.
Major lons No
Turbidity No
Suspended Solids No
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Groundwater Quality

A baseline IQR was calculated for all groundwater bores and compared to 1Y4 monitoring results
for each bore. Where an outlier was identified, this was compared to the baseline IQR for the
individual bore reporting the outlier. Most results were within the IQR for all bores.

BHO6 is the only bore which reported outliers in 1Y4. Nitrate as N was >3 x IQR at BHO6 when
compared to data from all bores, however, when compared to the IQR from BH06 alone Nitrate as
N was <1.5 x IQR (within the green threshold range).

Parameter 1Y4 Result Action Comments
Req'd?
Temperature _ No
Dissolved Oxygen _ No
Oxidation Reduction _ No
Potential
Electrical Conductivity _ No
- No intervention required. Continue
Total Dissolved Solids No monitoring in 1Y5.
Suspended Solids _ No
Turbidity _ No
Nutrients _ No
Maijor lons - No

Conclusions

All recommendations from the 1Y3 ecological report were implemented during 1Y4. Ten further
recommendations are outlined within the 1Y4 ecological report.

Ecological results in IY4 indicate a trigger for adaptive management in response to a reduction in
bog extent (‘amber’ threshold) and increase in weed cover (‘red’ threshold). In response Lo these
adaptive management triggers, intensive weed control commenced in Y3 and will continue to be
undertaken to reverse the increase in weed cover that has been observed at impact sites since
construction of the water storage.

Assessment of IY4 results against the baseline IQR for surface water and groundwater did not
indicate a trigger for adaptive management. Minor, isolated exceedances were reported for some
parameters; however, these were not consistently recorded across the three monitoring events.

Groundwater levels deviated from the climatological model prediction by 46% in IY4, however,

showed almost no deviation (2%) in 1Y3. Adaptive management is not triggered currently. A
comparison of year-on-year data reflected the outcome of the model comparison.

QOFFICIAL
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No notable change was observed in groundwater levels at most locations. However, two bores
directly down-gradient of the water storage (BH09 and BH17) have shown a change in water level
behaviour. The strong seasonal water level trend identified historically, has been replaced with a
more stable water level, albeit with a slight reduction in water level highs (refer to the hydrographs
in the hydrological report). In response to this result, these bores will continue to be monitored
and agreed recommendations implemented.
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Summary

Background

From October 2019 to May 2020, the Mount Buller and Mount Stirling Alpine Resort Management Board (the
RMB) constructed a 100-megalitre off-stream water storage and ancillary infrastructure (the project) on
Mount Buller, within a 10.347-hectare Project Construction Footprint (PCF) between the summit and the
Mount Buller Village. As part of the project, the RMB is implementing an ongoing Hydrological and Ecological
Monitoring and Adaptive Management Program (HEMAMP), with an objective of maintaining the extent and
condition of Alpine Bogs that are downslope of the water storage.

Two years of baseline ecological monitoring data (Baseline Years 1 and 2 or BY1 and BY2) were collected as
part of the HEMAMP in 2018 and 2019. This was followed by ecological monitoring during construction in
2020 (Impact Year 1 or IY1) and post-construction ecological monitoring in 2021, 2022 and 2023 (Impact Years
2,3and 4 or IY2, 1Y3 and 1Y4). This report summarises the results of ecological monitoring from Impact Year 4,
compares the results with baseline data and provides an assessment of these results against the HEMANP's
performance criteria and ecological triggers for adaptive management.

The HEMANIF's performance criteria are as follows:

« The 'extent' criterion - there will be no more than a 10% reduction in the total combined area of the
impact sites, determined by on-ground or remote (aerial) monitoring and taking into account natural
variation based on extent observations averaged across control sites.

+  The 'composition' criterion - there will be no more than a 10% reduction in the total 'bog-dependent’
native flora species richness of the impact sites, taking into account natural variation based on
species richness observations averaged across control sites.

« The 'encroachment' criteria:

- Atypical species - there will be no more than a 10% increase in the cover of 'non-bog-
dependent' species within the impact sites, taking into account natural variation based on
observations averaged across control sites.

- Weeds - the total cover of weeds (naturalised exotic flora species) within the impact sites will
not exceed 5%.

«  The 'structure’ criterion - there will be no more than a 10% reduction in the average cover of Peat
Moss Sphagnum spp. within the impact sites, taking into account natural variation based on Peat
Moss cover averaged across control sites.

The HEMAME ccological triggers for adaptive management are directly related to the above performance
criteria.
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Results

Alpine Bog Extent

Comparison Threshold 1Y4 Compliant?| Action
Result Req'd?
Mount Buller Impact
Sites

y -10.0% Yes
All Control Sites
Mount Buller Impact
Sites
\% -10.0% Yes
Mount Buller Control
Sites

Alpine Bog Composition

Threshold 1Y4

Result

Action
Req'd?

Comparison

Mount Buller Impact
Sites
v
All Control Sites

-10.0% Yes

Mount Buller Impact
Sites
v -10.0%
Mount Buller Control
Sites

Yes

Encroachment by Atypical Species

Threshold 1Y4

Result

Action
Req'd?

Comparison

Mount Buller Impact
Sites
v
All Control Sites

+10.0% No

Mount Buller Impact
Sites
v +10.0%
Mount Buller Control
Sites

No

True relative reduction in area of
impact sites is likely to be closer to
0.4%. Various factors, including the
FMEs deer control warks, are likely
to have disproportionately
benefitted Mount Stirling control
sites. Continued sediment/weed
control and revegetation needed at
impact sites.

Silver Astelia was incidentally
observed atimpact sites again in Y4
(the first observation since Y1),
although not along transects orin
quadrats. Propagation of Silver
Astelia commenced in 2023 (10 pups
and approx. 120 seeds) with the aim
of re-introducing the species in 2024
to areas of impact sites where it has
previously been recorded.

No intervention required. Continue

monitoring in 1Y5.

© Biosis 2023 -Leaders in Ecology and Heritage Consulting
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Encroachment by Weeds

Comparison Threshold Y4 Compliant? | Action | Comments

Result Reg'd?

Weed cover was already non-
compliant (5.4% and 6.3%) in baseline
monitoring years. Intensive weed
control was undertaken during and
Yes after I'Y3 monitoring, resulting in a
1.0% reduction in weed coverin [Y4.
Similar effort is needed in future
years to bring weed cover to 5% or
less.

Not applicable 5%

Alpine Bog Structure

Comparison Threshold 1Y4 Action
Result Req'd?

Mount Buller Impact
Sites

v -10.0% No
All Control Sites
No intervention required. Continue
Mount Buller Impact monitoring in 1Y5.
Sites
v -10.0% No
Mount Buller Control
Sites

*Note to tables: The result for cover of weeds is expressed as an absolute percentage cover. All other results are
expressed as a relative change from the Baseline Mean (BM) to Impact Year 4 (1Y4).

Conclusion and recommendations

The following observations and conclusions were made from Impact Year 4 ecological monitoring:

« There was an exceptional effort from the RMB to undertake management actions that were
recommended in previous monitoring reports and/or required by the Ecological Rehabilitation Plan
Addendum and associated management plans. Management actions included:

- Installation and maintenance of more than 500 metres of sediment socks and 20 metres of
sediment fence.

- 336 hours of weed control at Mount Buller, 256 hours of weed control at Mount Stirling and
removal of over 3 tonnes of weed material.

- Culling of 40 Sambar Deer from the Mount Buller and Mount Stirling resorts.
- Planting of 875 tubestock in the Alpine Bogs.

- Collection of approximately 120 seeds and 10 vegetative samples of Silver Astelia for
propagation and re-introduction to impact sites in 2024.

« The effort involved to implement the above management actions should be commended. However,
some management actions, such as deer control, are likely to have disproportionately benefitted
control sites, rather than impact sites. This must be considered when interpreting monitoring results,
particularly in relation to bog extent.

vii
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=« Benefits of the above management actions and those undertaken in 1Y3 are already apparent at
impact sites. Bare ground attributed to sedimentation has declined from 3.4% in IY2 and 1.1% in Y3
to 0.0% in Y4, indicating that the RMB has successfully contained the movement of sediment into
impact sites from the Project Construction Footprint (PCF). Total weed cover at impact sites has
reduced from 8.8% in IY3 to 7.8% in 1Y4. This can be mainly attributed to results of the concerted and
increased weed control effort at Bog 6 in I'Y3.

«  While benefits from Y3 management actions are already apparent at impact sites, it is too soon for
the full range of expected benefits from continued management actions undertaken in 1Y4 to be
reflected in monitoring results at impact sites. As was the case in 1Y3, management actions mostly
took place during or after Y4 monitoring. Continued improvements are expected to materialise in
future monitoring years.

The recommendations of this monitoring report are as follows:

1. Despite positive trends being observed at impact sites, adaptive management actions should
continue to be implemented at these sites (particularly at Bog 6) to reverse construction-related
impacts.

2. Mow that the unintenticnal bulk discharge of water upslope of Mount Buller's eastern control sites
has ceased, ecological monitoring should be alert to a potential decline in the area of these sites and
adapt analysis of results accordingly.

3. The RMB should investigate the small discharge of water that is still occurring from Baldy Turret
pump house and, if possible, consider stopping this discharge so as not to affect monitoring results at
Mount Bullers eastarn control sites.

4. Dieback locations must continue to be re-visited in future years to investigate possible causes, to
track vegetation recovery or succession and to plan any necessary management interventions e.g.
revegetation.

5. The RMB should further investigate whether the environmental watering system meets the original
design specifications (by comparing endoscope footage with final design drawings) and what volumes
of water are being discharged from the water storage drainage system to the environmental watering
system.

6. Additional survey effort should be undertaken in IY5 to identify and map any new Alpine Bog
vegetation within the Boggy Creek catchment (upslope of Bog 13) and to re-visit Alpine Bogs that
were newly identified and mapped in BY2 (s@allad ‘other sites’). This will provide a broader picture of
how Alpine Bog vegetation in the Boggy Creek catchment is responding to construction of the water
storage.

7. In1Y4, the RMB was again successful in preventing further movement of sediment into impact sites.
The RMB must continue to implement the Ecological Rehabilitation Plan (Biosis 2020a) and its
Addendum (Biosis 2022a) to continue to prevent movement of sediment from the PCF into Alpine
Bogs.

8. The HEMAMP Protocol should be updated to indicate that bog composition considers species
recorded along transects and incidentally. The monitoring procedure should be updated to specify
that if any given bog-dependent species is not recorded along transects in a given year, a more
detailed and thorough search should be undertaken for the missing species before further action is
taken.

9. Despite the concerted weed control effort of 1'Y3 resulting in a noticeable improvement in weed cover
at impact sites in IY4, weed covers still sit at the red’ trigger level for adaptive management. In
accordance with the HEMAMP Protocol, weed management actions and effort will need to be scaled
up and intensified further in IY5.

viii
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10. Update the HEMAMP Protocol to change the weed cover threshold from 5% to the relative baseline
mean for both impact and control sites. Weed control efforts should not be reduced and must be
scaled up and intensified in IY5.
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1. Introduction

1.1 Project background

Alpine Bogs are groundwater dependent ecosystems with a scattered distribution in alpine, sub-alpine and
montane environments across the Australian Alps (DEWHA 2009; FFG Act Scientific Advisory Committee
2013). They are generally characterised by the presence of Peat Moss Sphagnum spp. and are particularly
susceptible to climate change, given that they have a fragmented distribution and are already at their
environmental tolerance limit (DEWHA 2009; Macdonald 2009). Approximately 3 hectares of Alpine Bog are
known to exist at Mount Buller.

Alpine Bogs are listed as threatened ecological communities under Commonwealth and State legislation. The
Alpine Sphagnum Bogs and Associated Fens (ASBAF) ecological community is listed as endangered under the
Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). The Alpine Bog
Community is listed as threatened under the Victorian Flora and Fauna Guarantee Act 1988 (FFG Act).
Throughout this document, the term 'Alpine Bogs' refers to both ASBAF and the Alpine Bog Community.

In October 2019, the Mount Buller and Mount Stirling Alpine Resort Management Board (the RMB) started
construction of a 100-megalitre off-stream water storage and ancillary infrastructure (the project) on Mount
Buller between the summit and the Mount Buller Village. Construction of the project finished in May 2020,
although there is ongoing rehabilitation of the Project Construction Footprint (PCF) and areas of unauthorised
disturbance outside the PCF. The RMB continues to implement agreed compliance tasks to manage the
impacts of the unauthorised disturbance outside the PCF, in consultation with and under supervision of the
Victorian Government Department of Energy, Environment and Climate Action (DEECA), Victorian
Government Department of Transport and Planning (DTP) and the Australian Government Department of
Climate Change, Environment, Energy and Water (DCCEEW). Note that until 2023, the responsibilities of
DEECA and DTP came under the former Victorian Government Department of Environment, Land, Water and
Planning (DELWP).

Most of the known Alpine Bog community at Mount Buller is located downslope of the PCF and the project
has the potential to affect the hydrology of these Alpine Bogs (Biosis and GHD 2016). In accordance with
approvals for the project (EPBC Act Approval 2014/7303 and Planning Permit PA1600138), the RMB is
implementing a Hydrological and Ecological Monitoring and Adaptive Management Program (HEMAMP), with
the objective of maintaining the extent and condition of Alpine Bogs that are downslope of the proposed
water storage (Biosis 2019). Those Alpine Bogs with catchment areas affected by the water storage are known
as impact sites and are monitored annually as part of the HEMAMP. The annual monitoring also includes
control sites, which are Alpine Bogs with catchment areas that are unaffected by the water storage.

The HEMAMP aims to meet the following performance criteria:

#« The 'extent' criterion - there will be no more than a 10% reduction in the total combined area of the
impact sites, determined by on-ground or remote (aerial) monitoring and taking into account natural
variation based on extent observations averaged across control sites.

« The 'composition' criterion - there will be no more than a 10% reduction in the total 'bog-dependent’
native flora species richness of the impact sites, taking into account natural variation based on
species richness observations averaged across control sites.
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« The 'encroachment' criteria:

- Atypical species - there will be no more than a 10% increase in the cover of 'non-bog-
dependent' species within the impact sites, taking into account natural variation based on
observations averaged across control sites.

- Weeds - the total cover of weeds (naturalised exotic flora species) within the impact sites will
not exceed 5%.

«  The 'structure’ criterion - there will be no more than a 10% reduction in the average cover of Peat
Moss within the impact sites, taking into account natural variation based on Peat Moss cover
averaged across control sites.

1.2 Scope of this report

The HEMAMP is a monitoring and management regime for selected Alpine Bogs on Mount Buller and Mount
Stirling (Figure 1). The methods for this monitoring and management regime are outlined in the HEMAMP
Protocol (Biosis 2022b). The Protocol is regularly updated and improved in consultation with DEECA and
DCCEEW.

Between 2014 and 2018, the RMB, assisted by Biosis Pty Ltd (Biosis) and GHD Pty Ltd (GHD), established
climatological and hydrological monitoring infrastructure and commenced collecting climate, groundwater
and surface water observations as part of the HEMAMP. In January and February 2018, the RMB
commissioned Biosis to establish the HEMANFP'= ecological monitoring components and collect the first year
of baseline ecological monitoring data. In total, two years of baseline (pre-construction) monitoring were
undertaken (Baseline Years 1 and 2 or BY 1 and BY2), one year of monitoring was completed during
construction (Impact Year 1 or IY1) and three years of post-construction monitoring have been completed
(Impact Years 2, 3and 4 or IY2, IY3 and IY4).

This monitoring report:
s+ Provides a summary of the ecological monitoring data collected in 1Y4.
s« Compares ecological data collected in IY4 with the baseline data collected over BY1 and BY2.

»+  Provides an assessment of these results against the HEMAMP's performance criteria and ecological
triggers for adaptive management.

=+ Recommends appropriate management actions.

Throughout this report, recommendations are highlighted in text boxes as shown below.

All recommendations arising from Y4 monitoring are highlighted in this fashion throughout this monitoring
report.
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2. Methods

Monitoring methods followed the HEMAMP Protocol (Biosis 2022b), except where explicitly noted. Mount
Buller and Mount Stirling monitoring sites are shown on Figure 2 and Figure 3 respectively.

21 Monitoring effort, frequency and timing

HEMAMP monitoring years run from the start of June (winter) to the end of May (autumn) each year. The
ecological monitoring components of the HEMAMP were established in January and February 2018 (BY1).
Since 2018, Biosis has conducted ecological monitoring, with assistance from the RMB, at six impact sites and
seven control sites (Table 1). Each year, transect monitoring has been undertaken from late January until mid-
February, while mapping has been undertaken from late January until mid-March (Table 2). The timing and
completeness of the ecological datasets are further outlines in Appendix 1.

Slight differences in timing of ecological monitoring (particularly the monitoring end date) are generally
associated with weather conditions and the need to maintain consistency in the quality of the data (e.g.
mapping under clear skies to maximise spatial accuracy). Slight differences in the timing of ecological
monitoring from year to year are unlikely to affect an assessment against the performance criteria or
ecological triggers for adaptive management.

Table 1 Annual ecological monitoring effort as part of the HEMAMP

Monitoring effort Control sites
(Mt Buller:Mt Stirling)

Number of sites* (Alpine Bogs)

“4: 3)

Number of transects 24 23 47
(14:9)

Average length of transect (m) 18.5 21.6 20

(22.3:20.4)

Number of point intersections 2196 2457 4653

(20-cm intervals) (1546:911)

Number of quadrats 87 101 188
(64 :37)

Number of photo points 48 46 94
(28:18)

*Note: The data presented in this table relate to the sites at which line and belt transects have been established. Additional
sites are mapped but not subject to monitoring with line and belt transects.
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Table 2 Timing of ecological monitoring

Monitoring year Transect monitoring period Mapping period

Baseline Year 1 26 Jan 2018 to 9 Feb 2018 26 Jan 2018 to 9 Feb 2018
Baseline Year 2 29 Jan 2019 to 14 Feb 2019 29 Jan 2019 to 23 Feb 2019
Impact Year 1 28 Jan 2020 to 20 Feb 2020 30 Jan 2020 to 14 Mar 2020
Impact Year 2 25 Jan 2021 to 4 Feb 2021 2 Feb 2021 to 26 Feb 2021
Impact Year 3 31 Jan 2022 to 9 Feb 2022 2 Feb 2022 to 22 Feb 2022
Impact Year 4 23 Jan 2023 to 2 Feb 2023 20 Feb 2023 to 28 Feb 2023

2.2 Monitoring parameters and data collection

The HEMAMP Protocol (Biosis 2022b) requires that the following ecological parameters are monitored
annually:

+ Bog extent

+« Bog composition

s« Encroachment by weeds and other atypical species
+«  Bog structure.

These parameters allow for the current extent and condition of the Alpine Bogs to be directly assessed
against the performance criteria and triggers for adaptive management. Data relating to these ecological
parameters are collected using established line transects, belt transects, photo points and on-ground
mapping techniques. These data collection methods are outlined in detail in the Standard Operating
Procedure (SOP) for ecological monitoring, which is appended to the HEMAMP Protocol (Biosis 2022b).

221 Bogextent

Bog extent refers to the area of the Alpine Bogs, which is calculated by mapping the boundary of each Alpine
Bog on foot using a Differential Global Positioning System (DGPS). Until IY3, boundaries were mapped using a
Samsung Galaxy Tab A6, which was paired with a Trimble R1 Global Navigation Satellite System (GNSS)
receiver to provide DGPS functionality. From Y3 onwards, boundaries have been mapped using newer DGPS
technology, consisting of a tablet or mobile phone paired with an Emlid Reach RS2 or RS+ GNSS receiver.

Ongoing improvements to DGPS technology have allowed for more accurate mapping over the past 5 years.
In BY1 and BY2, mapping was to an accuracy of 3 metres or better in most instances, but accuracy was
reduced to up to 5 metres in some areas with an overhanging tree canopy, particularly at Mount Stirling. In
IY1 and Y2, improvements to DGPS technology (e.g. satellite availability and satellite-delivered correction
services) allowed for sub-2-metre accuracy in most instances (especially at Mount Buller sites) and generally
no worse than 3-metre accuracy (e.g. at Mount Stirling sites with overhanging tree canopies). In IY3 and Y4,
use of the Emlid Reach RS2 and RS+ GNSS receivers allowed for access to a greater number of satellites and
sub-metre accuracy at all locations. DGPS accuracy was generally at 1 centimetre, but up to 15 centimetres
below tree canopies at Mount Buller and up to 70 centimetres below tree canopies at Mount Stirling.

In addition to mapping the boundaries of Alpine Bogs, further analysis of bog extent is undertaken using data
collected from the permanent monitoring transects. The dimensions of the Alpine Bogs are estimated by
determining the start and end of Alpine Bog vegetation along the transects. The edge of the Alpine Bog
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vegetation is taken to be the point at which bog-dependent flora species richness is equal to non-bog-
dependent flora species richness (similar to the on-ground boundary mapping, which records the boundary
of the Alpine Bog at the point where bog-dependent flora transition from at least 50% of vegetative cover to
less than 50% of vegetative cover). In addition, the transects allow for the cover and cause of bare ground to
be analysed, which informs management actions (e.g. revegetation or pest animal control) that may be
required to maintain bog extent.

22,2 Bogcomposition

Bog composition refers to the species richness of bog-dependent flora, which is determined using line
transects (point intersection sampling) and belt transects (quadrat sampling) in accordance with the SOP for
ecological monitoring (Biosis 2022b). The list of bog-dependent species is provided in Appendix 2 of this
report and in the HEMAMP Protocol (Biosis 2022b).

The 1Y2 monitoring report documented the difficulty in distinguishing between Mountain Baeckea Baeckea
utilis s.s. and Subalpine Baeckea Baeckea latifolia, which are two bog-dependent species that co-occur at
Mount Buller and Mount Stirling and that are suspected of hybridising or forming intermediates (Biosis 2021).
It is assumed that where one of these species has been recorded, both species and their intermediates are
likely to exist. For this reason, while efforts were still made in the field to distinguish the two species, their
records have been amalgamated for the purposes of assessing bog composition, in accordance with the
HEMAMP Protocol (Biosis 2022b).

In addition to bog-dependent species richness, line transects also provide an estimate of the cover of bog-
dependent flora. This analysis provides an indication of underlying trends in bog composition and allows for
pre-emptive management actions to be taken, if needed.

2.2.3 Encroachment by weeds and other atypical species

Encroachment is assessed by estimating the cover of weeds and other atypical species, using line transects
(point intersection sampling) in accordance with the SOP for ecological monitoring (Biosis 2022b).

It is important to note that weed cover is assessed as an absolute cover. This is unlike all other ecological
monitoring parameters, which are assessed at impact sites relative to control sites. As noted in previous
monitoring reports (e.g. Biosis 2019), weed cover is estimated across the entire length of the monitoring
transects, not only within the Alpine Bogs themselves. The permanent monitoring transects were set up to
pass through the Alpine Bogs, starting and ending 1.5-4 metres outside of the Alpine Bog boundary (when
first established in BY1). This means that some weed cover may be attributable to areas immediately outside
the Alpine Bogs.

In an effort to scale up weed management, the RMB and Biosis conducted some weed control concurrently
with monitoring in 1Y3 and 1Y4. Where we encountered isolated occurrences of a weed species, these isolated
plants were removed by hand and placed in plastic bags for solarisation and disposal, immediately after
recording any required monitoring data (e.g. point intersection or quadrat results). Where relevant, these
plants will have contributed to weed cover results in 1Y3 and 1Y4 but will not contribute to results in future
years, assuming the immediate weed control actions have been effective. As always, a concerted effort was
made to identify and map any novel weed species in the Alpine Bogs, whether encountered during mapping
or transect monitoring.

224 Bog structure

Bog structure refers to the total cover of Peat Moss, whether dead or alive. The proportion of Peat Moss
recorded as dead is also analysed to provide an indication of underlying trends in bog structure and pre-empt
management actions that may be required (e.g. to avert the future loss of Peat Moss). The cover of Peat Moss,
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both alive and dead, is estimated using line transects (point intersection sampling) in accordance with the SOP
for ecological monitoring (Biosis 2022b).
2,25 Other data collection considerations

In accordance with the SOP for ecological monitoring (Biosis 2022b), standardised photos were taken from
the permanent photo points at the start and end of transects. These photos provide a visual documentation
of gross vegetation changes, when compared with the same photos from previous monitoring years.

In addition, on-ground mapping provided an opportunity to inspect the full extent of the Alpine Bogs and to
note any management issues that may not have been detected by transect monitoring (e.g. sedimentation,
weed invasion or deer activity). Mapping data and notes from previous years were made available in the field
for comparison, so that the cause of any changes could be investigated on the ground and past observations
re-visited.

2.3 Data management

The following ecological datasets are being maintained for monitoring consistency and repeatability in future
years:

» Herbarium of plant samples.
« An electronic data collection spreadsheet for transect monitoring.
» Aspreadsheet of all observations from all transect monitoring conducted to date.

« Spatial dataset of Alpine Bog boundaries from each year, photo point locations and transect
locations.

« Database of all photo points taken to date.

=« A collection of on-ground observations (e.g. potential management issues) made while walking the
Alpine Bog boundaries.

As required by the HEMAMP Protocol (Biosis 2022b ), the electronic datasets are stored on the RMB's servers
and on a third-party cloud-based backup.

2.4 Data analysis

The ecological monitoring program follows a ‘Beyond BACI (Before-After-Control-Impact) design and data
analysis has been set up accordingly (Underwood 1992 and 1994). Linear Mixed-effects Models (LMMs) and
Analysis of Variance (ANOVA) were used to test the statistical significance of the effect of the period
(before/after) and treatment (control/impact) on a given response variable (e.g. area of Alpine Bogs or cover
of weeds).

LMMs were fitted using the Ime4’ package in the R statistical and graphical environment (R Development
Core Team 2023) using the Restricted Maximum Likelihood (REML) method. The models were in the following
form:

Response ~ Period * Site Class + (1|Year) + (1/Sample)

The various components of the models are explained as follows:
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= Response:

The response variable is the ecological monitoring parameter of interest, such as the area of
Alpine Bogs or cover of weeds, non-bog-dependent flora, bog-dependent flora or Peat Moss.

We are interested in detecting whether or not there has been a statistically significant change
in the response variable at impact sites relative to control sites in the period after the impact
commenced.

+ Period and Site Class:

Period refers to the time before (i.e. BY1 and BY2) or after (i.e. I'Y1 and IY2) the potential
impact commenced (i.e. before or after construction of the water storage started).

Site Class refers to the ‘treatment’ that the Alpine Bogs have received. The Alpine Bogs belong
to one of two Site Classes - control sites or impact sites.

Period and Site Class are the fixed effects in the model. They are the BACI effect that we are
monitoring.

Where relevant, a third fixed effect is added to the model to investigate differences between
responses at Mount Buller and Mount Stirling. This fixed effect is known as Site, as opposed
to Site Class.

« 1|Year and 1|Sample:

The model also includes Year (BY1, BY2, IY1 etc.) and Sample (Bog 1, Bog 2, Bog 4.1/5/7 etc.)
as random effects (i.e. random temporal and spatial variables).

The Sample-to-Sample variation represents localised spatial variability within each Site Class
(e.g. the variation between Bog 1 and Bog 2 represents some of the random effect within
Control sites).

The Year-to-Year variation represents temporal variability that applies to all Samples,
regardless of Site Class (i.e. the random temporal effect that applies equally to Control and
Impact sites, causing the same fluctuations at both Site Classes from year-to-year).

We are interested in determining whether or not there is a statistically significant interaction between Period
and Site Class (sometimes called a BA*Cl interaction or BACI contrast). If the coefficient for the BA*ClI
interaction (i.e. the estimate of the BACI contrast) is statistically significant, it suggests that there is a significant
difference in the response of control and impact sites to the impact. In other words, there is a statistically
significant difference between the control and impact sites after the impact, compared with the control and

impact sites before the impact.

The statistical significance of the BA*Cl interaction (BACI contrast) was determined by two-way ANOVA using
Type lll Sums of Squares and the Kenward-Roger approximation for Degrees of Freedom (DF). Estimated
Marginal Means (EMMs) provided an estimate of the BACI contrast and an indication of the variability or

Standard Error (SE) in the dataset.

Examining SE is important and requires an ecological understanding of the dataset. If ANOVA suggests that
the BA*Cl interaction is not statistically significant, this may be because construction of the water storage has
genuinely had no detectable effect on impact sites or it may be because the datasets are too variable (SE is

too high) for an effect to be detectable.

Statistical tests were undertaken in the R statistical and graphical environment (R Development Core Team
2023) with a 5% statistical significance threshold (a = 0.05). LMMs were fitted and ANOVA conducted using the

‘ImerTest’' package, while EMMs were computed and analysed using the ‘emmeans’ package.
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3. Results

Where results have reached the HEMAMP Protocol's ‘amber’ or ‘red’ thresholds for adaptive management
actions (Biosis 2022b), the results are presented here in greater detail by contrasting Mount Buller control
sites and Mount Stirling control sites. This allows for more detailed investigation of potential causes and is
consistent with the recommendations of previous monitoring reports (e.g. Biosis 2022c) and independent
peer reviews (e.g. SE Botanical 2023).

3.1 Bog extent

3.1.1 Area of Alpine Bogs

Alpine Bog areas were mapped using DGPS. The results of this mapping are summarised in Chart 1 and
depicted in Figure 4 (raw results for each Alpine Bog are available in Appendix 5). The total combined area of
all Alpine Bogs at impact sites was 1.3636 hectares in IY4, which is less than the baseline mean of 1.3666
hectares (a decrease of 0.0030 hectares or 0.2%). The total combined area of all Alpine Bogs at control sites
was 2.2136 hectares in Y4, which is greater than the baseline mean of 2.0812 hectares (an increase of 0.1324
hectares or 6.4%, almost entirely at Mount Stirling control sites). The relative change in the area of impact
sites in I'Y4 was therefore a decrease of 6.6%, although this change was not statistically significant (BACI
contrast = 0.0145; SE = 0.0082; F-statistic = 3.1577; numerator DF = 1; denominator DF = 59; P = 0.0807).

25

20

1.5

Total Area of Alpine Bogs (ha)

1.0

0.5
BY1 BY2 Y1 Y2 Y3 Y4
=== All Control Sites - = =BM+SD
—a#— Impact Sites - = =BMxSD
Mt Buller Control BM£SD
=8 Mt Stirling Control - — -BMzSD

Chart 1 Total area (hectares) of Alpine Bogs over time relative to the baseline mean % one
standard deviation (BM1SD)
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3.1.2 Dimensions of Alpine Bogs

The dimensions of each Alpine Bog were estimated using line transects and the Diagnostic Key to Alpine Bogs
(Appendix 3). The results of these estimates are presented in Chart 2 (raw results for each Alpine Bog are
available in Appendix 5). The sum of dimensions at impact sites was 342.6 metres in Y4, which is less than the
baseline mean of 354.7 metres (a decrease of 12.1 metres or 3.4%). The sum of dimensions at control sites
was 434.6 metres in 1Y4, which is less than the baseline mean of 438.8 metres (a decrease of 4.2 metres or
1.0%). The relative change in the dimensions of the impact sites was therefore a decrease of 2.5%, although
this change was not statistically significant (BACI contrast = 0.6640; SE = 0.6950; F-statistic = 0.9132; numerator
DF = 1; denominator DF = 59; P = 0.3432).
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Sum of Dimensions of Alpine Bogs (m)

300

BY1 BY2 Y1 Y2 Y3 Y4

—#-— Control Sites = = -BM+SD  =—#— Impact Sites = = =BMSD

Chart 2 Sum of dimensions (metres) of Alpine Bogs over time relative to the baseline mean
% one standard deviation (BM1SD)
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3.1.3 Bare ground

Line transects (point intersections) were also used to estimate the cover of bare ground. These estimates are
displayed in Chart 3 (raw results for each Alpine Bog are available in Appendix 5). The cover of bare ground
returned to baseline levels at impact sites and close to baseline levels at control sites in 1Y4, after three years
of being relatively elevated at all sites. In Y4, the cover of bare ground was 0.4% at impact sites and 1.9% at
control sites, compared with baseline mean covers of 1.0% and 0.5% respectively. The changes in bare
ground at impact sites relative to control sites have not been statistically significant (BACI contrast = 0.0087;
SE = 0.0135; F-statistic = 0.4119; numerator DF = 1; denominator DF = 59; P = 0.5235).

6

(&)

N

N

Cover of Bare Ground (%)
w

BY1 BY2 Y1 Y2 Y3 Y4

—a#— Control Sites = = -BM+SD —#— Impact Sites = = =-BMtSD

Chart 3 Percentage cover of total bare ground at Alpine Bogs over time relative to the baseline
mean * one standard deviation (BMxSD)
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The causes of bare ground differed at impact sites compared with control sites, as shown in Chart 4 (note that
the cause or type of bare ground was not recorded prior to 1Y2). At impact sites, all bare ground was
attributed to natural causes in IY4. This was an improvement from 1Y2 and 1Y3, when 72.5% and 30% of bare
ground was attributed to sedimentation at Mount Buller. At control sites, 44.7% of bare ground was
attributed to deer activity at Mount Stirling in 1Y4, which was an increase from 1Y3, when all bare ground was
considered natural. The absolute cover of bare ground attributed to deer activity at control sites in Y4 was
0.9%, which was the same cover recorded in IY2 (although the overall decrease in bare ground cover at
control sites in I'Y4 meant that deer activity contributed to a greater proportion of bare ground in 1Y4 than in
1Y2).
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40%
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20%

Propartion of Bare Ground Types (%)
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Y2 Y3 Y4 Y2 Y3 Y4
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Chart 4 Types of bare ground recorded at control and impact sites as a proportion of all bare
ground recorded at those sites
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3.2 Bog composition

3.21 Species richness

Using line transects (point intersections) and belt transects (quadrats), a total of twelve bog-dependent flora
species have been recorded at impact and control sites since monitoring started (Appendix 2; Appendix 5).
Baseline monitoring detected 10-11 bog-dependent species across all impact sites and 10-11 bog-dependent
species across all control sites (Chart 5). This means that the baseline mean bog-dependent species richness
at impact sites and control sites was 10.5. In IY4, 11 bog-dependent flora species were recorded at impact
sites and control sites (a 4.8% increase in species richness at both impact sites and control sites when
compared with the baseline mean). As a result, there was no relative change in species richness atimpact
sites relative to control sites in 1'Y4 and the result was not statistically significant (BACI contrast = 0.1190; SE =
0.3850; F-statistic = 0.0957; numerator DF = 1; denominator DF = 59; P = 0.7581).

12

11

10

Number of Bog-dependent Flora Species
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Chart 5 Bog-dependent flora species richness at control and impact sites relative to the
baseline mean
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3.22 Cover of bog-dependent flora

Line transects (point intersections) were also used to estimate the cover of bog-dependent flora species.
Chart 6 shows these covers (raw results for each Alpine Bog are available in Appendix 5). The cover of bog-
dependent flora species increased at impact sites from a baseline mean of 78.2% to 78.6% in I'Y4. The cover of
bog-dependent flora species at control sites increased from a baseline mean of 87.9% to 89.0% in IY4. While
the increase in cover of bog-dependent species is proportionally greater at control sites relative to impact
sites, the increase is not statistically significant (BACI contrast =-0.0139; SE = 0.0102; F-statistic = 1.8515;
numerator DF = 1; denominator DF = 59; P = 0.1788).
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Chart 6 Percentage cover of bog-dependent flora at Alpine Bogs over time relative to the
baseline mean * one standard deviation (BMxSD)
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3.3 Encroachment by weeds and other atypical species

Line transects (point intersections) were used to estimate the covers of native non-bog-dependent flora
species and introduced flora species (weeds) at each Alpine Bog (Appendix 5).

3.31 Cover of native non-bog-dependent flora

The cover of native non-bog-dependent flora species is shown in Chart 7. The cover of native non-bog-
dependent flora increased at impact sites from a baseline mean of 45.2% to 45.6% in Y4 and decreased at
control sites from a baseline mean of 45.1% to 44.2% in IY4. This represents a relative increase of 3.0% in the
cover of native non-bog-dependent flora species at impact sites relative to control sites in 1Y4. The relative
increase in cover of native non-bog-dependent flora at impact sites relative to control sites since construction
of the water storage is statistically significant (BACI contrast =-0.0290; SE = 0.0124; F-statistic = 5.4803;
numerator DF = 1; denominator DF = 59; P = 0.0226).
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Chart 7 Percentage cover of native non-bog-dependent flora at Alpine Bogs over time relative
to the baseline mean * one standard deviation (BMxSD)
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3.3.2 Cover of weeds

The cover of weeds is shown in Chart 8. The cover of weeds increased at impact sites from a baseline mean of
5.9% to 7.8% in 1Y4 and increased at control sites from a baseline mean of 4.3% to 5.0% in IY4. As a result of a
decrease in weed cover at impact sites from IY3 to 1Y4, the elevated weed cover at impact sites relative to
control sites since construction of the water storage is no longer statistically significant (BACI contrast
=-0.0167; SE = 0.0087; F-statistic = 3.7415; numerator DF = 1; denominator DF = 59; P = 0.0579). Nevertheless,
weed cover continues to be elevated at impact sites compared with control sites, regardless of which group of
control sites used for comparison (Mount Buller controls sites or Mount Stirling control sites).
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Chart 8 Percentage weed cover at Alpine Bogs over time relative to the 5% performance
criterion
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3.4 Bogstructure

3.41 Cover of Peat Moss

Line transects (point intersections) were used to estimate the cover of Peat Moss Sphagnum spp. atimpact
sites and control sites. These estimates are displayed in Chart 9 (raw results for each Alpine Bog are available
in Appendix 5). At impact sites, the cover of Peat Moss increased from a baseline mean cover of 5.4% to a
cover of 6.0% in Y4, which represents a 11.0% increase. At control sites, the cover of Peat Moss increased
from a baseline mean cover of 16.4% to a cover of 17.9% in 1Y4, which represents a 9.2% increase. Inreal
terms, this means that Peat Moss cover increased by 1.8% at impact sites relative to control sites. However,
the relative increase in Peat Moss cover at impact sites compared with control sites is not statistically
significant (BACI contrast =-0.0083; SE = 0.0087; F-statistic = 0.9230; numerator DF = 1; denominator DF = 59;
P = 0.3406).

20
18 .
——————————————————————————— 4——/
16 __/__;\__% __________
%14
g 12
% 10
ﬁ
= 8
T
& 6 lllllIWIII:‘IIIll-lllll:lllll-llﬁ?rllll-lllil:lllll
4
2
0
BY1 BY2 Y1 Y2 Y3 Y4
—#-— Control Sites = = -BM+SD  —#— Impact Sites = = -BM1SD

Chart 9 Percentage cover of Peat Moss at Alpine Bogs over time relative to the baseline mean
% one standard deviation (BM1SD)
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3.4.2 Dead Peat Moss

The proportion of dead Peat Moss at impact sites and control sites is shown in Chart 10. A substantial (albeit
statistically insignificant) increase in dead Peat Moss was observed at impact sites in IY1, but the result has not
been repeated since. At impact sites, the proportion of dead Peat Moss in IY4 was 0.0% and lower than the
baseline mean of 0.8%. Changes in the proportion of dead Peat Moss at impact sites compared with control
sites before and after construction have not been statistically significant (BACI contrast =-0.0013; SE = 0.0042;
F-statistic = 0.0974; numerator DF = 1; denominator DF = 59; P = 0.7560).
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Chart 10 Proportion of Peat Moss recorded as dead relative to the baseline mean t one standard
deviation (BM*SD)
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3.5 Summary of ecological monitoring results

Table 3 summarises the results of the HEMAMP Y4 monitoring in terms of the four performance criteria.

Table 3

Parameter

Baseline Mean (BM)
*Standard Deviation

Summary of ecological monitoring results in Impact Year 4

Change
(BM to 1Y4)

% Change
(BM to 1Y4)

Impact sites 1.3667 +0.0185 1.3636 -0.0030 -0.2%
Area (ha)

Control sites 2.0812 +0.0897 2.2136 +0.1324 +6.4%

Impact sites 354.7 £2.1 342.6 -12.1 -3.4%
Sum of
AimeEnsIonSMIN i) sites 438.8 +4.0 434.6 4.2 1.0%

. | o 0,
Cover of Impact sites 1.0£1.3 04 0.6 58.1%
0,

ST UL (£0) Control sites 0.6+0.5 +247 .6%

+ +4.89
Bog-dependent Impact sites 10.5 0.7 4.8%
h
SPEclesHCingss & -, | ites 10.50.7 11 +0.5 +4.8%
Cover of bog- Impact sites 78.2104 78.6 +0.4 +0.5%
dependent flora
(%) Control sites 87.9+1.3 +1.3%

Cover of non-bog- Impact sites 452 +1.2 +0.9%
dependent
native flora (%) Control sites 45.1£1.3 44.2 -0.9 -2.1%
I 0,
Cover of weeds Impact sites 5.910.6 7.8 +2.0 +33.9%
0,
(%) Control sites +16.4%

Cover of
Peat Moss (%)

Impact sites

Control sites

5.4 +0.1

16.4 +1.2
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4. Discussion

Construction of the water storage project started in October 2019 (midway through 1Y1) and finished in May
2020 (at the end of I'Y1). Monitoring in IY1 and Y2 detected that construction of the water storage and
ancillary infrastructure had caused noticeable impacts on several downslope Alpine Bogs at Mount Buller,
particularly Bogs 4.2, 6, 11.2 and 12 (all impact sites). Impacts on Alpine Bogs were documented in the IY1 and
Y2 monitoring reports (Biosis 2020b and Biosis 2021) and included:

= Movement of sediment, large rocks and boulders into and through Alpine Bogs from the Project
Construction Footprint (PCF) located upslope.

= Direct removal of approximately 8 square metres of Bog 4.2 along approximately 16 metres of its
south-eastern boundary.

= Proliferation of weeds as a result of the above impacts, but particularly in areas affected by
sedimentation.

In response to these impacts, the RMB prepared an Addendum to the Ecological Rehabilitation Plan (ERP;
Biosis 2022a). The ERP Addendum aims to rehabilitate the Alpine Bogs through sediment control, weed
management, pest animal control and revegetation. It was officially endorsed by DELWP and DCCEEW in
March 2022. However, with consent from DELWP and DCCEEW (and after consultation with both

departments), the RMB began early implementation of parts of the ERP Addendum in December 2021.

A range of management actions started in IY3 and were documented in the Y3 monitoring report (Biosis
2022c). Most of these same management actions continued in 1Y4 as part of the ERP Addendum and/or
associated management plans. In Y4, management actions included the following (L. Perrin, RMB, pers.
comm., 29 March 2023 and 6 July 2023):

=  Sediment control, involving:
- Installation and maintenance of more than 500 metres of sediment socks.

- Installation and maintenance of more than 20 metres of sediment fence, followed by
disassembly before the declared snow season.

= Weed control, involving:

- 336 hours of weed control at Mount Buller and 256 hours of weed control at Mount Stirling,
with up to eight personnel from various organisations (RMB, Taungurung Biik, Biosis and
Graduate Gardeners).

- Mostly manual weed removal, but with isolated herbicide treatment (e.g. for woody weeds).

- Continuation of ongoing trials using a combination of methods, including manual removal,
heat treatment and smothering.

- Removal of over 3 tonnes of weed material from Mount Buller and Mount Stirling.
=  Pest animal control, including:

- Authorised deer control (shooting) from November 2022 to May 2023, involving the culling of
40 Sambar Deer Cervus unicolor. Authority to Control or Destroy Game provided by the Game
Management Authority under the Wildlife Act 1975; Authority Number GMS/2021/05 expiry 20
September 2024.
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* Revegetation, involving:

~ Infill planting of 875 tubestock in April and May 2023, concentrating on areas previously
affected by sedimentation. This planting occurred specifically within the Alpine Bogs, in
addition to the 15000 tubestock planted annually for general site rehabilitation post
construction.

- Collection of approximately 120 seeds and 10 vegetative samples of Silver Astelia Astelia
alpina var. novae-hollandiae on 5 April 2023 for propagation and re-introduction to impact
sites in spring 2024.

No evidence of European Rabbit Oryctolagus cuniculus activity was observed during 1Y4, therefore no rabbit
control or deterrence was undertaken.

Some of the positive effects of the above management actions are reflected in Y4 monitoring results and are
discussed in the following sub-sections of this report.

41 Bogextent

411 Extent of impact sites relative to all control sites

The performance criterion related to bog extent requires that there be no more than a 10% reduction in the
total combined area of impact sites, relative to control sites. Further to this, Condition 2b of EPBC Act
Approval 2014/7303 requires that there is no more than a 0.0900-hectare reduction in the total combined
area of'indirectly affected areas of Alpine Bog', relative to baseline monitoring and control sites. The approval
defines ‘indirectly affected areas of Alpine Bog' as Bogs 4.2, 6, 8,9, 10, 11.2 and 12 {i.e, all imzact sites exceot
Bog 13).

As at 1Y4, neither of the performance thresholds (10% or 0.0900-hectare reduction) have been reached. There
has been a 6.6% reduction in the total combined area of impact sites relative to control sites and the total
combined area of 'indirectly affected areas of Alpine Bog'is 0.0033 hectares lower than the baseline mean.
While these results represent compliance with conditions of approval for the project, the 6.6% relative decline
in area of impact sites meetghe 'amber’ trigger lewval threshold for adaptive management, as described in the
HEMAMP Protocol (Biosis 2022b)he ‘amber’ threshold is met when there is more than a 5% reduction in the
area of impact sites relative to control sites (Biosis 2022b).

The ‘amber’ threshold for bog extent was first reached in 1Y3, when a 6.9% relative decline in area of impact
sites was recorded (Biosis 2022c). The 6.9% relative decline in 1Y3 was one of several triggers for
implementation of the management actions that are listed above and documented in the 1Y3 monitoring
report (Biosis 2022c¢). Results for bog extent in 1Y4 (a 6.6% relative decline) suggest that these management
actions have started to reverse the decline in bog extent at impact sites.

41.2 Extent of impact sites relative to Mount Buller control sites

The relative decline in area of impact sites has been driven by an increase in the area of control sites, which
has occurred almost entirely at Mount Stirling, in Bogs S2 and S3 (Chart 1; Appendix 5). Mount Stirling control
sites were 0.1303 hectares (13.8%) larger in Y4 compared with their baseline mean. In contrast, the area of
Mount Buller control sites has remained relatively stable, at only 0.0021 hectares (0.2%) greater in IY4 than
the baseline mean. Similarly, the absolute area (as opposed to relative area) of impact sites in ['Y4 was only
0.0030 hectares (0.2%) less than its baseline mean (Table 4).
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Table 4 Change in Alpine Bog area from baseline mean to Impact Year 4

Area (ha)
All Impact Sites ;6?:'6864 -(000:;())
All Control Sites :6?08;926 :-)61:‘;:
Mount Buller Control Sites ;6.10430630 1.1424 230020;1)
Mount Stirling Control Sites ¢06?0451306 1.0712 ;(:';%22)

For reasons outlined in the Y3 monitoring report (Biosis 2022c) and elaborated below, a comparison of
impact sites and Mount Buller control sites is likely to be more appropriate for assessing bog extent than a
comparison of impact sites with all control sites (Mount Buller and Mount Stirling). When compared with
Mount Buller control sites, the relative reduction in the extent of impact sites is 0.0051 hectares or 0.4%. This
result would be within the ‘green’ trigger level threshold for adaptive management (Biosis 2022b) and not
necessitate the intensive management interventions that are currently occurring at impact sites. However,
adaptive management actions should continue at impact sites for the following reasons:

«  While effective rehabilitation actions have limited and started to reverse some of the construction-
related impacts, the direct and indirect effects of construction (e.g. sedimentation and increased
weed cover) are still evident at impact sites. The ERP Addendum requires that these impacts be
rehabilitated (Biosis 2022a).

=« Construction-related impacts may continue to materialise at impact sites in the coming years. For
example, despite there now being effective control of sediment movement into Alpine Bogs,
sediment that is already present continues to move through the Alpine Bogs, providing opportunities
for weeds to colonise.

#« The ecological integrity of impact sites has been compromised in some areas, making them more
vulnerable to future impacts (whether construction-related or not). For example, Bog 6 now exists as
eight patches, rather than the single patch that was mapped in baseline monitoring years.
Fragmentation was initially caused by sedimentation and weed invasion but there was an increase in
the number of patches (from four to eight) between IY3 and 1Y4 because successful weed control and
revegetationhad ‘re-established’ some of the original areas of Bog 6. This progress towards full
rehabilitation must continue.

Impact Year 4-Recommendation 1

Despite positive trends being observed at impact sites, adaptive management actions should continue to
be implemented at these sites (particularly at Bog 6) to reverse construction-related impacts.

4.1.3 Potential causes for the increased extent of Mount Stirling control sites

While the difference between Mount Buller and Mount Stirling control sites is not statistically significant (BACI
contrast =-0.0281; SE = 0.0138; F-statistic = 4.1280; numerator DF = 1; denominator DF = 29; P = 0.0514), the
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increase in area of Mount Stirling control sites in the previous two years is outside the range of variability
recorded during baseline monitoring and therefore notable. Approximately two thirds of the increase in area
of Mount Stirling control sites has been recorded since 1Y2, when intensive deer control at Mount Stirling
started.

As detailed in the 1'Y3 monitoring report (Biosis 2022c¢), Mount Stirling control sites have disproportionately
benefitted from the RMB's successful deer control program, the RMB's weed management program and post-
fire vegetation succession. Together with above average rainfall in Y4 (experienced at impact and control
sites alike), these factors are likely to have contributed to the increase in bog extent at Mount Stirling control
sites. Peat Moss, which is known to be sensitive to trampling by deer, weed invasion and fire, is likely to have
been one beneficiary.

Vigorous and extensive growth of Peat Moss beyond former Alpine Bog boundaries was observed at Mount
Stirling control sites during on-ground mapping in Y4 (Photo 1). These observations were supported by
transect monitoring results, which suggested that the cover of Peat Moss at Mount Stirling control sites was
44.5% in IY4, compared with a baseline mean of 40% (i.e. 11.3% increase in cover). In contrast, the cover of
Peat Moss at Mount Buller control sites was 2.2% in Y4, compared with a baseline mean of 2.5% (i.e. 10.5%
decrease in cover).

4.1.4 Further considerations when assessing bog extent

Artificial watering of control sites

In IY3, it was reported that Mount Buller's eastern control sites (Bags 1, 2 and 11.1) may have benefitted from
artificial watering due to accidental but regular discharge of drinking water from Baldy Turret tank, located
upslope of these control sites. The eastern control sites increased in area in Y3, while the western control site
(Bog 4.1/5/7) decreased in area (Biosis 2022c).

The regular bulk discharge of water from Baldy Turret tank ceased in November 2021, midway through IY3. A
much smaller discharge of water (currently unquantified) was noted to be coming from Baldy Turret pump
house, adjacent to the tank, during a site visit on 28 April 2023 (Photo 2). The reduction in artificial watering of
hMount Bullers eastarn control sites coincided with a stabilising of their areas in 1Y4. Bogs 1, 2 and 11.1
collectively increased in area by 0.0047 hectares from Y3 to 1Y4, compared with an increase of 0.0302
hectares from IY2 to IY3 (when artificial watering was occurring). It may be that Bogs 1, 2 and 11.1 will begin to
decrease in area in coming years, now that artificially watering has largely ceased.

As noted in the Y3 monitoring report, Bog 4.1/5/7 would appear to be the most reliable control site for
comparison with impact sites, due to a range of external factors that are likely to have disproportionately
benefitted other control sites. This will potentially continue to be the case for several years, while Bogs 1, 2
and 11.1 continue to stabilise after cessation of artificial watering. Bog 4.1/5/7 was 0.0170 hectares (3.1%)
smaller in IY4 compared with its baseline mean, continuing a declining trend that was first observed in 1Y3. If
Bog 4.1/5/7 were used as the control against which impact sites were assessed, the relative change in area of
impact sites from their baseline mean would be a 2.9% increase as at IY4.

Impact Year 4-Recommendation 2

Now that the unintentional bulk discharge of water upslope of Mount Buller's eastern control sites has
ceased, ecological monitoring should be alert to a potential decline in the area of these sites and adapt
analysis of results accordingly.
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Impact Year 4-Recommendation 3

The RMB should investigate the small discharge of water that is still occurring from Baldy Turret pump
house and, if possible, consider stopping this discharge so as not to affect monitoring results at Mount
Buller's eastarn control sites.

Localised hydrological changes and dieback

During 1Y2 monitoring, we observed localised mortality of small areas of Alpine Grassy Heathland downslope
of the PCF, outside of Alpine Bogs but within 4 metres of Alpine Bog boundaries (Biosis 2021). Dieback of
Alpine Rusty-pods Hovea montana, Alpine Leionema Leionema phylicifolium and Dusty Daisy-bush Olearia
phlogopappa subsp. flavescens (all non-bog-dependent species) was observed at two locations. Additional
areas of similar dieback were mapped in IY3 and it was recommended that the RMB investigate the role that
the environmental watering system may be playing (Biosis 2022c).

Areas of dieback were re-visited and mapped in 1Y4. The results of this mapping are summarised in Table 5
and shown in Figure 5. The RMB commissioned endoscope footage to be captured of the environmental
watering system in May 2023. This endoscope footage suggested the following:

« The majority of the environmental watering system has been constructed with slotted or perforated
pipe. This means that the environmental watering system is likely to be intercepting groundwater
flows (i.e. groundwater that would otherwise be delivered elsewhere) and distributing groundwater to
areas (or vegetation types) that would not have normally received significant amounts of
groundwater.

« The environmental watering system has varying elevations and gradients along its length. The
location of much of the dieback is directly downslope of parts of the environmental watering system
that are at lower elevation and that therefore appear to be pooling (and presumably discharging)
water.

« There appears to be a regular discharge of water from drainage system below the water storage to
the environmental watering system. This highlights the need for effective monitoring of drainage
discharge volumes, as required by the HEMAMP Protocol (Biosis 2022b).

Overall, initial observations suggest that the environmental watering system may lead to an expansion of
some impact sites as bog-dependent flora colonise areas of dieback. In addition, the endoscope footage has
confirmed that the environmental watering system will be able to deliver supplementary water to Alpine
Bogs, if required.

Impact Year 4-Recommendation 4

Dieback locations must continue to be re-visited in future years to investigate possible causes, to track
vegetation recovery or succession and to plan any necessary management interventions e.g. revegetation.

Impact Year 4-Recommendation 5

The RMB should further investigate whether the environmental watering system meets the original design
specifications (by comparing endoscope footage with final design drawings) and what volumes of water are
being discharged from the water storage drainage system to the environmental watering system.
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Table 5 Observations of dieback of non-bog-dependent species

Areain Y4
(sq. m)

Approx. area Observations in IY4

in1Y3 (sq. m)

D1

D2

D3 and
D3.1

D4

D5

D6.1 and
D6.2

D7

D8.1 and
D8.2

Bog 11.2
(impact site)

Bog 10
(impact site)

Bog 10
(impact site)

Bog 12
(impact site)

Bog 11.1
(control
site)

Bog 11.1
(control
site)

Bog 11.1
(control
site)

Bog 11.1
(control
site)

30

20

10

10

69

52

16

11
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Area of dieback appears to be increasing.
Potential future increase in area of Bog 11.2
(Photo 3 and Photo 4).

Dieback of Alpine Leionema. Swamp Heath
and Spreading Rope-rush Empodisma minus
are persisting, resulting in an increase in the
extent of Bog 10.

Area denoted as D3.1 was new in IY4 and is in
close proximity to D3, therefore assumed to
have the same cause. Likely to join with D1 in
future years.

Dieback of Alpine Shaggy-pea. No immediate
change to bog extent, but location of possible
future increase in bog extent.

Dieback of non-bog dependent species, mainly
Alpine Leionema. Alpine Baeckea Baeckea
gunniana, Mountain Daisy-bush Olearia algida
and Tall Sedge are now dominant, resulting in
increased extent of Bog 11.1.

Dieback of Alpine Leionema and Alpine
Shaggy-pea. Partly replaced by Subalpine
Baeckea, resulting in increased area of Bog
11.1, but also by weeds, such as Soft Rush
Juncus effusus and Monkey Musk Erythranthe
guttata.

Dieback of Alpine Leionema and Alpine
Shaggy-pea. Nothing yet filling void, meaning
no change to bog extent.

Area denoted as D8.2 was new in IY4 and is in
close proximity to D8.1, therefore assumed to
have the same cause. Dieback of Alpine
Leionema and Alpine Shaggy-pea. Alpine
Baeckea and Carpet Sedge Carex jackiana filling
void, resulting in increased extent of Bog 11.1.
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D9

D10

D111,
D11.2 and
D14

D12

D13.1 and
D13.2

D15

D16

D171,
D17.2 and
D17.3

D18

Bog 11.1
(control
site)

Bog 4.2
(impact site)

Bog 4.2
(impact site)

Bog 4.2
(impact site)

Bog 4.2
(impact site)

Bog 4.2
(impact site)

Bog 6
(impact site)

Bog 1
(control
site)

Bog 11.1
(control
site)

Approx. area

in1Y3 (sq. m)

27

15

NA

NA
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Areain Y4

(sq- m)

48

16

14
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Observations in 1Y4

Dieback of Alpine Leionema and Alpine
Shaggy-pea. Alpine Baeckea and Spreading
Rope-rush filling void, resulting in increased
extent of Bog 11.1.

Dieback of Alpine Leionema. Baeckea Baeckea
spp. and Swamp Heath are persisting, resulting
in an increase in the extent of Bog 4.2.

Areas denoted as D11 and D14 in IY3 have
merged in 1Y4. Dieback of Alpine Leionema and
Alpine Pepper (Photo 5). Potential future
increase in bog extent as Spreading Rope-rush
and Candle Heath Dracophyllum continentis
appear unaffected.

Dieback of Alpine Leionema. Bog-dependent
species nhow dominant, resulting in increased
extent of Bog 4.2.

Dieback of Alpine Leionema and Mountain
Plum-pine Podocarpus lawrencei. Bog-
dependent species appear unaffected,
resulting in increased extent of Bog 4.2.

Dieback of Alpine Pepper, Mountain Plum-pine
and, to a lesser extent, Kerosene Bush
Ozothamnus cupressoides. Associated with
dieback of bog-dependent species from
sedimentation and deer trampling/browsing.

Dieback of Alpine Leionema and Mountain
Plum-pine, associated with sedimentation,
proliferation of weeds and decline in bog
extent.

New dieback recorded in 1Y4 that was not
present in IY3. Dieback of three small distinct
shrubs, potentially associated with changed
drainage due to summit trail path upgrade.

New dieback recorded in IY4 that was not
present in 1Y3.
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Regeneration of Alpine Bog vegetation on ski slopes

During BY2 monitoring, Biosis mapped a number of previously unrecorded Alpine Bogs on the mid-slopes of
Mount Buller (Biosis 2019)These Alpine Bogs were given new numbers and became known as ‘other sites', as
opposed to ‘impact sites’ and 'control sites’. Some of these ‘other sites’ were 50-100 metres downslope of
known impact sites (e.g. Bogs 8/9/10 and 11.1), meaning that they probably had catchment areas that were
affected by the water storage and could plausibly be added to the monitoring as additional impact sites.
However, these'other sites’ have not been monitored or mapped in detail since BY2.

During 1Y4, it was observed that Alpine Bog vegetation at some of the ‘other sites’ had undergone vigorous
growth and had potentially expanded in area. Furthermore, up to 0.3 hectares of previously unidentified and
unmapped Alpine Bog vegetation was recorded approximately 40 metres downslope and north-east of Bog 6,
in an area that was not mapped as Alpine Bog vegetation in BY2. The precise area of this newly identified
Alpine Bog vegetation has not yet been mapped with a DGPS, but its location suggests that it would have a
catchment area affected by the water storage. A comparison of past aerial imagery suggests that vigorous
regrowth of this Alpine Bog vegetation likely occurred between 1Y1 (2019) and 1Y4 (2022).

Regeneration of relatively large areas of Alpine Bog vegetation on the mid-slopes of Mount Buller, within the
catchment area that has been affected by construction of the water storage, merits further investigation. It
may point to a ‘migration’ of Alpine Bog vegetation to new areas because of changed hydrological conditions
caused by the new water storage, similar to the expansion of Alpine Bog vegetation into areas of dieback.
Alternatively, it may be part of a long-term trend of native vegetation regeneration on the northern ski slopes
of Mount Buller, ever since Buller Ski Lifts began implementing a vegetation management plan across the
Mount Buller ski field in 2011 (Biosis Research 2011).

Impact Year 4-Recommendation 6

Additional survey effort should be undertaken in 1Y5 to identify and map any new Alpine Bog vegetation
within the Boggy Creek catchment (upslope of Bog 13) and to re-visit Alpine Bogs that were newly identified
and mapped in BY2 (soalled ‘other sites]. This will provide a broader picture of how Alpine Bog vegetation
in the Boggy Creek catchment is responding to construction of the water storage.

Bare ground and sedimentation

There is no doubt that sedimentation is one of the construction-related impacts that contributed to a post-
construction reduction in the extent of impact sites, relative to control sites. However, it appears that
sedimentation has now been contained and sediment that is present within impact sites is being colonised by
vegetation. Where the colonising vegetation is native, it is typically resulting in a recovery of bog extent at
impact sites.

It is notable that the cover of bare ground attributable to sedimentation decreased from 3.4% in 1Y2 and 1.1%
in IY3 to 0.0% in IY4. No sedimentation was recorded along transects in 1Y4. This result supports the following
observations made during transect monitoring and on-ground mapping in 1Y4:

+ The RMB has effectively contained the movement of sediment into impact sites from the PCF.
Sediment control has been achieved with sediment socks, sediment fences, mulch, natural
regeneration and revegetation.

+ Some sediment has been covered by a new humus or peat layer. Unlike a layer of sediment, a layer of
humus or peat is preferable because it appears to be less easily eroded and favours the re-
establishment of bog-dependent flora rather than weeds.
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+ |t is expected that sedimentation detected by transect monitoring may continue to fluctuate over
coming years as some sediment that is already present within the impact sites continues to move
downstream through the impact sites.

Impact Year 4-Recommendation 7

In 1Y4, the RMB was again successful in preventing further movement of sediment into impact sites. The
RMB must continue to implement the Ecological Rehabilitation Plan (Biosis 2020a) and its Addendum (Biosis
2022a) to continue to prevent movement of sediment from the PCF into Alpine Bogs.

4.2 Bog composition

The performance criterion relating to the composition of the Alpine Bogs is expressed in terms of bog-
dependent species richness (i.e. number of bog-dependent species). It requires that there be no more than a
10% reduction in the total bog-dependent native flora species richness of the impact sites, taking into account
natural variation based on species richness observations averaged across control sites. The baseline mean
bog-dependent species richness at impact sites and control sites was 10.5 species (10 to 11 bog-dependent
species were recorded on average in the baseline monitoring years). This means that there would need to be
a net loss of two bog-dependent species from impact sites relative to control sites for there to be greater than
a 10% reduction in bog-dependent species richness.

In Y2 and 1Y3, 10 bog-dependent species were recorded at impact sites and 11 bog-dependent species were
recorded at control sites (all bog-dependent species recorded at impact sites were also recorded at control
sites). The relative decrease in species richness at impact sites compared with control sites was therefore one
species or 9.6%, close to the 10% threshold for non-compliance as specified in the performance criteria. The
single bog-dependent species that was not detected at impact sites in Y2 and 1Y3 was Silver Astelia Astelia
alpina var. novae-hollandiae.

As explained in previous monitoring reports, Silver Astelia has had a highly localised distribution at impact
sites since monitoring began. Its distribution is so localised that it has not been recorded at control sites. It
has only been previously detected in Bogs 4.2, 6 and 12 (Figure 6). The failure of transect monitoring to detect
Silver Astelia may have been due to natural vegetation succession, seasonal conditions or observer error.
Alternatively, localised construction-related impacts, such as sedimentation, may have resulted in the loss of
this species.

In Y4, a more concerted effort was made to document any incidental observations of Silver Astelia. As a
result, Silver Astelia was observed at impact sites again in 1Y4 (the first observation since 1Y 1), although it was
not detected by transect or quadrat monitoring. This incidental observation has increased the number of
observed bog-dependent species at impact sites from 10 to 11 i.e. equal to control sites. Propagation of Silver
Astelia commenced in 2023 with the aim of re-introducing the species in 2024 to areas of impact sites where
it has previously been recorded.

Impact Year 4-Recommendation 8

The HEMAMP Protocol should be updated to indicate that bog composition considers species recorded
along transects and incidentally. The monitoring procedure should be updated to specify that if any given
bog-dependent species is not recorded along transects in a given year, a more detailed and thorough
search should be undertaken for the missing species before further action is taken.
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4.3 Encroachment by weeds and other atypical species

4.31 Encroachment by weeds

In 2013/2014, Mount Buller's Alpine Bogs were recorded as having low (less than 5%) weed cover (Biosis and
GHD 2016). As a result, the HEMAMP’s performance criteria require that the total weed cover at impact sites
does not exceed 5% (Biosis 2022b). The total weed cover at impact sites progressively increased from 5.4% in
BY1 to a peak of 8.8% in I'Y3. Total weed cover at impact sites was 7.8% in IY4 (Chart 8). In contrast, after an
initial increase from 3.3% in BY1 to 5.3% in BY2, total weed cover at control sites has remained relatively
stable and was at 5.0% in 1Y4 (Chart 8).

It should ke noted that the HEMAMP's performance criterion for weed cover has never been met at impact
sites, even during baseline monitoring. Weed cover was non-compliant before the project started. However,
the upward trend that was observed in weed cover at impact sites was concerning and triggered intensive
weed management and revegetation actions that started in 1Y2. These management actions have been
concentrated around Bog 6 because Bog 6 effectively accounted for most, if not all, of the increased weed
cover recorded collectively across impact sites.

At Bog 6, weed cover increased from a baseline mean of 5.7%, 10 7.8% in 1Y1,9.7% in IY2 and 14.5% in IY3. As
aresult of the concerted and increased weed control effort at Bog 6 in Y3, weed cover at Bog 6 returned to
9.7% in 1Y4. Recovery of Alpine Bog vegetation was noted in some areas of Bog 6 during Y4 and resulted in
localised increases in the extent of Bog 6. As a result, Bog 6 was mapped as eight discrete patches in 1Y4, up
from four patches in 1Y3.

While improvements in weed cover were recorded at Bog 6 in Y4, weed cover results at Bog 6 and more
broadly across all impact sites are still non-compliant witthe HEMAMP's performance criterion for weed
encroachment. The red’ threshold for adaptive management is still being triggered. The HEMAMP Protocol
(Biosis 2022b) requires that the following escalation procedure be enacted:

e Ifathreshold (e.g. weed cover threshold) is within the ‘amber” trigger level, it should be expected that
the threshold return to the 'green’ trigger level within 3 years. If there is no return to the ‘green’ trigger
level within 3 years, management actions and effort will need to be increased.

e Ifathreshold (e.g. weed cover threshold) is within the ‘red" trigger level, it should be expected that
those thresholds return to the ‘amber’ trigger level within 2 years. If there is no return to the ‘amber’
trigger level within 2 years, management actions and effort will need to be increased.

Intensive weed management and revegetation actions started in IY2. Since then, there have now been two
consecutive years (IY3 and IY4) where the ‘red’ trigger level for weed cover has been met. Despite 2 noticeable
improvement in weed cover in Y4, there has been no return to the ‘amber” trigger level, As a resull, in
accordance with the HEMAMP Protocol, weed management actions and effort will need to be scaled up and
intensified further in 1Y5.

Impact Year 4-Recommendation 9

Despite the concerted weed control effort of I'Y3 resulting in a noticeable improvement in weed cover at
impact sites in 1'Y4, weed covers still sit at tfved’ trigger level for adaptive management. In accordance
with the HEMAMP Protocol, weed management actions and effort will need to be scaled up and intensified
further in 1Y5.
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Impact Year 4-Recommendation 10

Update the HEMAMP Protocol to change the weed cover threshold from 5% to the relative baseline mean
for both impact and control sites. Weed control efforts should not be reduced and must be scaled up and
intensified in 1Y5.

4.3.2 Encroachment by native non-bog-dependent species

The performance criterion for atypical species requires that there be no more than a 10% increase in the
cover of non-bog-dependent species at impact sites, relative to control sites. A divergence of impact sites
from control sites with respect to cover of non-bog-dependent species was detected in Y1 and persisted until
1Y3. In BY1, the cover of non-bog-dependent flora was 44.4% at impact sites and 44.2% at control sites. In BY2,
the cover of non-bog-dependent flora was 46.1% at impact sites and control sites alike. During and after
construction of the water storage, the cover of non-bog-dependent flora was consistently 2.3% to 3.7% higher
at impact sites relative to control sites (Chart 7). This represented a statistically significant relative increase in
the cover of non-bog-dependent species at impact sites compared with the baseline mean.

In Y4, the cover of non-bog-dependent flora was 1.4% higher at impact sites relative to control sites,
suggesting that there is the beginning of a reversal of the divergence between impact sites and control sites
that has been observed since IY1. As a result, this performance criterion returned to the ‘green’ trigger level in
IY4. This observation is consistent with other positive trends that were observed at impact sites in 1Y4,
including improvements to bog extent and reductions in weed cover.

4.4 Bog structure

The structure criterion requires that there be no more than a 10% reduction in the average cover of Peat
Moss at impact sites, relative to control sites. The cover of Peat Moss has remained relatively stable at impact
and control sites across monitoring years (although note the difference observed between Mount Buller
control sites and Mount Stirling control sites in 1Y4, as explained in Section 4.1.3 of this report). The baseline
mean cover of Peat Moss at impact sites and control sites was 5.4% and 16.4% respectively. As at Y4, the
cover of Peat Moss at impact sites and control sites is 6.0% and 17.9% respectively. While this represents a
1.8% increase in the cover of Peat Moss at impact sites relative to control sites, it is not statistically significant.

Importantly, after a peak in the proportion of dead Peat Moss recorded along transects at impact sites in I'Y1,
the proportion of dead Peat Moss returned to baseline levels at impact sites in Y2, remained there in Y3 and
declined even further (to below baseline levels) in I'Y4 (Chart 10). This observation suggests that Peat Moss has
recovered at impact sites after a disturbance eventin 1Y1 and is supported by observations from on-ground
mapping. It appears that entry of new sediment into the Alpine Bogs has been controlled, allowing existing
sediment to be washed out of Alpine Bogs and/or be covered by peat-forming species such as Peat Moss.

4.5 Triggers for adaptive management

The HEMAMP Protocol wuses a 'traffic light' approach to adaptive management triggers, where the leveal of
management intervention is escalated as the risk of adverse impacts on the ecological values of the impact
sites increases, from 'green’ to 'amber' to ‘red’ (Biosis 2022b).

The following ecological trigger levels have been reached:

« CGreen’trigger level, on the basis of the following criterion:
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- Bog composition - There has been no decrease in bog-dependent species richness at impact
sites, relative to control sites, due to the incidental observation of Silver Astelia in 1Y4 at
impact sites.

- Encroachment by atypical species - There has been an 3.0% increase in the cover of non-bog-
dependent species at impact sites, relative to control sites. No intervention is required at this
stage to address this result, although HEMAMP monitoring, in-depth analysis and reporting
must continue. Encroachment by atypical species would need to increase by more than 5% at
impact sites relative to control sites for the ‘amber’ trigger level ta apply.

- Bog structure - There has been a 1.8% increase in Peat Moss cover at impact sites, relative to
control sites. No management actions are required to address this result, although HEMAMP
monitoring, in-depth analysis and reporting must continue. Peat Moss cover would need to
decline by more than 5% at impact sites relative to control sites for the 'amber” trigger leve/to

apply.
=« CAmber’ rigger leve, on the basis of the following criteria:

- Bog extent - There has been a 6.6% decrease in the extent of impact sites, relative to control
sites. However, as explained in Section 4.1.3 of this report, this relative decrease may have
been inflated by Mount Stirling control sites disproportionately benefitting from deer control,
weed control and post-fire vegetation succession and from certain Mount Buller control sites
benefitting from unintended artificial watering. A relative decline in area of 0.4% is a more
realistic assessment. In any case, management actions to address other criteria are likely to
also reverse any decline in bog extent.

e ‘Red trigger level, on the basis of the following criterion:

- Encroachment by weeds - Weed cover atimpact sites is currently at 7.8% and has been
steadily increasing since monitoring started in BY 1. It should be noted that baseline mean
weed cover at impact sites was 5.9% and therefore already at the 'red’ trigger levehefora
construction started. Intensive weed control was undertaken in 1Y3, during and after
ecological monitoring, which has resulted in a 1.0% reduction in weed cover in IY4. Similar
effort and intensity of weed management in accordance with the ERP Addendum (Biosis
2022a) is needed in future years to further reduce weed cover. Deer control, rabbit control,
sediment control and revegetation are ongoing and will assist weed control efforts.

In response to the above triggers, intensive management actions commenced in IY3. The management
actions include sediment control, weed control, pest animal (deer and rabbit) control and revegetation. In
accordance with the HEMAMP @tocol (Biosis 2022b), if the criteria that are within the ‘amber” trigger level do
not return to the 'green’ trigger level within 3 years (i.e. by 1Y6), management actions and effort will need to be
increased. Similarly, if the weed criterion does not return to the ‘amber’ trigger level within 2 years (i.e. by I'Y5),
weed control efforts will need to be increased further.
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4.6 Key observations and required management actions at each monitoring site

Table 6 summarises the key observations made at each monitoring site in Y4 and recommended
management actions.

Table 6

Observations made at monitoring sites in IY4 and management priorities

Bog Observations in 1Y4 m

Bog 4.2

Bog 6

Bog
8/9/10

Bog 11.2
and 12

Bog 13

This impact site is showing signs of recovery from the effects of vegetation
removal, sedimentation and rabbit activity, as a result of revegetation,
sediment control and rabbit control that took place in Y2, Y3 and IY4. Dieback
of native vegetation surrounding this impact site has occurred in six locations.
Sediment control, weed control, rabbit control and revegetation must
continue.

Less evidence of sedimentation within this site in I'Y4. Sediment becoming
incorporated into or covered by a new humus or peat layer (Photo 6). Weeds
continue to proliferate, resulting in further fragmentation of the Alpine Bog.
Deer control, weed control and revegetation undertaken in 1Y4 is likely to result
in future improvements, assuming management efforts are maintained.
Similar deer control, weed control and revegetation efforts must therefore be
made in IY5. Weed control should include a focus on tributaries that enter Bog
6.

The area of this impact site has increased as bog-dependent species have filled
the void left by the dieback of non-bog-dependent species, which has occurred
at three locations. Conversely, the dimensions of this Alpine Bog complex
along transects have decreased and the cover of weeds within the Alpine Bog
complex has increased.

These bogs are immediately upslope/downslope of each other and have
similar management issues. Bog 11.2 is showing signs of recovery from the
effects of sedimentation, rocks and boulders, as a result of sediment control,
weed control and revegetation. However, weeds continue to colonise sediment
at both sites, including the area of Bog 11.2 damaged by a rock in IY1 (compare
Photo 7, Photo 8, Photo 9 and Photo 10).

Since BY1, this bog has been surrounded by predominantly introduced
vegetation, particularly weedy grasses (e.g. Brown-top Bent and Sweet Vernal-
grass). As at Y4, weed cover at this Alpine Bog appears to have stabilised but is
still elevated compared to the baseline mean. This is likely to be due to the very
small size of the Alpine Bog and its isolation, rather than any impacts from
construction.

Earthworks have occurred directly upslope of this bog in I'Y4 (Photo 11). Follow
up sediment and weed control is needed to avoid potential impacts to Bog 13.
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High priority
for weed
control, rabbit
control and
revegetation.

High priority
for weed
control, deer
control,
revegetation
and review of
weed control
techniques.

Moderate
priority for
weed control.

High priority
for weed
control.

Moderate
priority for
weed control.

High priority
for sediment
control.
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Bog Observations in 1Y4 m

Control Sites

Bog 1

Bog 2

Bog
4.1/5/7

Bog 11.1

Bog S1

The south-eastern corner of Bog 1 has been subject to unintended artificial
watering from Baldy Turret tank for an unknown period of time. Regular
discharges of water ceased in November 2021. The site should be monitored
for drying and consequent incursion of weeds and/or non-bog-dependent
species. Soft Rush is present along the northern boundary of this site, along
the edge of the Summer Nature Walk. These plants need to be removed or
killed. Giver: the location’s proximity to the walking trail and sensitivity to
erosion, herbicide treatment followed by revegetation may be the most
appropriate method. Soft Rush is also present near the southern extent of this
site.

The eastern boundary of Bog 2, near Transect 2A, is subject to severe weed
pressures due to historic disturbances to the east of this monitoring site.
Targeted weed control along the eastern boundary will be required.

This Alpine Bog complex has been fragmented by weed proliferation along the
aqueduct and north of the aqueduct. The main weeds of concern remain
Sword Rush, Musk Monkey-flower and Soft Rush. Further weed control will be
needed in Y5, particularly downstream of the aqueduct. Reduced deer activity
was noted at this control site in IY4, presumably as a result of recent deer
control.

Deer activity appears to have reduced at this control site. As a result, vigorous
growth of bog-dependent species and a further increase in the extent of this
control site was noted in 1Y4. Dieback of non-bog-dependent species along the
westernmost branch has occurred at four locations. This, along with possible
artificial watering of the eastern side of Bog 11.1 from Baldy Turret tank, may
have contributed to the increased area recorded in IY3 and 1Y4.

The north-western end of this Alpine Bog (near Transect S1A) remains dry,
perhaps due to water flow becoming channelised by past deer and horse
activity. The impact of deer is still evident and impacts from horses are still
present near Stirling Trail. Blocking of the main channel (e.g. with rice straw
bales) may flood the dominant weeds and allow for recolonisation by bog-
dependent species. Further treatment of weeds such as Musk Monkey-flower
will be needed. Near the mid-point of this Alpine Bog, the southern boundary
remains dynamic as Mountain Tea-tree continue to regenerate following the
2006-2007 fires. The removal of Grey Sallow Salix cinerea in 2022 has led to the
recovery of bog extent on the western boundary of Bog S1. Strong growth of
Peat Moss at multiple locations along the western boundary and at the
southern end of the site has resulted in an increase to the area of Bog S1.
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Moderate
priority for
weed control.

Moderate
priority for
weed control.

High priority
for weed, deer
and rabbit
control.

Moderate
priority for
weed and deer
control.

Moderate
priority for
weed control,
deer control
and flow
management.
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Bog Observations in 1Y4 m

Deer activity has reduced in the Montane Riparian Thicket surrounding the
Alpine Bog and post-fire vegetation succession and vigorous Peat Moss growth
has resulted in recovery of Alpine Bog vegetation and an increase in the extent
of this monitoring site.

Peat Moss at this control site appears very healthy and has resulted in an
increase in the extent of this site, especially along the western boundary.
Continued presence of Musk Monkey-flower has resulted in a loss of extent at
the north-east boundary of Bog S3. In 1Y4, recovery of native vegetation was
observed at established deer wallow sites outside the northern boundary of
Bog S3, however, recent deer activity was evident The RWE's deer contrio
efforts will need to be repeated to ensure that deer activity remains low.

Moderate
priority for
weed and deer
control.

Moderate
priority for
weed and deer
control.

Soft Rush and Musk Monkey-flower are still present in Bog 3, particularly along High priority

Bog 3

its western side, resulting in the current size of the Alpine Bog still being less

than its baseline mean, and a reduction in the area of Bog 3 compared to 1Y3.
Bog 3 is at the headwaters of drainage line that ultimately enters Bog 6, which
is why Bog 3 was targeted for weed control in Y3 and 1Y4. Further weed control

will be needed in 1Y5.
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for weed
control.
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5. Conclusion and recommendations

Six years of ecological monitoring, including two years of baseline monitoring, have now been completed. The
monitoring results allow for an assessment against &I AMP’s performance criteria. Table 7 presents the
results of the compliance assessment as at IY4. It should be noted that there was a strong effort from the
RMB to undertake management actions again in Y4 (e.g. weed, deer and sediment control). The benefits of
IY3 management actions on impact sites are reflected in monitoring results in that construction-related
impacts (e.g. sedimentation and weed cover) have stabilised or been reversed in some instances.

Table 7 Compliance with the HEMAMP performance criteria

Performance criterion Action
required?

No more than a10%
reduction in the total
combined area of impact
sites, relative to control sites.

Yes Potential for future non-compliance. Total
combined area of impact sites, relative to
control sites, has decreased by 6.6% (although
true value is likely to be closer to 0.4%).

Sediment/weed control and revegetation are

still needed, especially at Bog 6.

Composition

Yes Silver Astelia was incidentally observed at
impact sites again in IY4. Propagation of Silver
Astelia commenced in 2023 and re-
introduction to impact sites is planned for
spring 2024.

No more than a10%
reduction in the total 'bog-
dependent’ native flora
species richness of impact
sites, relative to control sites.

No The cover of non-bog-dependent flora species
has increased by 3.0% at impact sites relative
to control sites. This result shows the reversal
of the divergence between impact sites and
control sites that has been observed since 1Y1.

No more than a 10% increase
in the cover of 'non-bog-
dependent’ species within
impact sites, relative to
control sites.

Yes Weed cover at impact sites is 7.8%. Concerted
1Y3 weed control effort resulted in 1.0%
reduction in weed cover in IY4. Continued
need to control sediment, weeds and deer
and revegetate.

Weed cover not to exceed 5%
(noting that baseline mean
was already 5.9%).

No Peat Moss cover has increased by 1.8% at
impact sites relative to control sites. Overall,
Peat Moss cover and health is good.

No more than a10%
reduction in the average
cover of Peat Moss within
impact sites, relative to
control sites.
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The recommendations of this monitoring report are as follows:

1.

10.

Despite positive trends being observed at impact sites, adaptive management actions should
continue to be implemented at these sites (particularly at Bog 6) to reverse construction-related
impacts.

Mow that the unintentional bulk discharge of water upslope of Mount Buller's eastern contral sites
has ceased, ecological monitoring should be alert to a potential decline in the area of these sites and
adapt analysis of results accordingly.

The RMB should investigate the small discharge of water that is still occurring from Baldy Turret
pump house and, if possible, consider stopping this discharge so as not to affect monitoring results at
Mount Bullers eastern control sites,

Dieback locations must continue to be re-visited in future years to investigate possible causes, to
track vegetation recovery or succession and to plan any necessary management interventions e.g.
revegetation.

The RMB should further investigate whether the environmental watering system meets the original
design specifications (by comparing endoscope footage with final design drawings) and what volumes
of water are being discharged from the water storage drainage system to the environmental watering
system.

Additional survey effort should be undertaken in Y5 to identify and map any new Alpine Bog
vegetation within the Boggy Creek catchment (upslope of Bog 13) and to re-visit Alpine Bogs that
were newly identified and mapped in BY2 (so-called 'otner sites’. This will provide a broader picture of
how Alpine Bog vegetation in the Boggy Creek catchment is responding to construction of the water
storage.

In IY4, the RMB was again successful in preventing further movement of sediment into impact sites.
The RMB must continue to implement the Ecological Rehabilitation Plan (Biosis 2020a) and its
Addendum (Biosis 2022a) to continue to prevent movement of sediment from the PCF into Alpine
Bogs.

The HEMAMP Protocol should be updated to indicate that bog composition considers species
recorded along transects and incidentally. The monitoring procedure should be updated to specify
that if any given bog-dependent species is not recorded along transects in a given year, a more
detailed and thorough search should be undertaken for the missing species before further action is
taken.

Despite the concerted weed control effort of IY3 resulting in a noticeable improvement in weed cover
at impact sites in ¥4, weed covers still sit at the ‘red’ trigger level for adaptive managzement. In
accordance with the HEMAMP Protocol, weed management actions and effort will need to be scaled
up and intensified further in I'Y5.

Update the HEMAMP Protocol to change the weed cover threshold from 5% to the relative baseline
mean for both impact and control sites. Weed control efforts should not be reduced and must be
scaled up and intensified in IY5.
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Photos

Photo 1 Peat Moss observed expanding beneath a canopy of Alpine Podolobium and Mountain
Plum-pine (IY4; 27 February 2023)
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Photo 2 Discharge of water from Baldy Turrent pump house, upslope of Bog 1 (1Y4; 28 April
2023)
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Photo 3 Dieback of non-bog-dependent flora at western boundary of Bog 11.2 (Location D1; 1Y3;
1 February 2022; compare with Photo 4)

;’,‘

. , ) ’
‘bugl '.:4.0‘,”

Photo 4 Increased dieback of non-bog-dependent flora at western boundary of Bog 11.2
(Location D1; 1Y4; 21 February 2023; compare with Photo 3)

© Biosis 2023 -Leaders in Ecology and Heritage Consulting
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Photo 5 Dieback of non-bog-dependent flora near southern boundary of Bog 4.2 (Location
D11/D14; 1Y4; 28 February 2023)
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i |

Photo 6 Sediment becoming incorporated into humus layer midway down Bog 6 (1Y4; 1 March
2023)

© Biosis 2023 -Leaders in Ecology and Heritage Consulting 63
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Photo 7 A rock that entered Bog 11.2 from the PCF in 1Y1 (IY2; 18 February 2020)

Photo 8 The rock in Bog 11.2 in 1Y2, with death of surrounding vegetation (1Y2; 24 February
2021)
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Photo 9 The rock in Bog 11.2 in 1Y3, with some recovery of bog-dependent flora but also
colonisation by weeds (1Y3; 17 February 2022)

Photo 10 The rock in Bog 11.2 in 1Y4, with colonisation by weeds (IY4; 21 February 2023)
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Photo 11 Earthworks surrounding Bog 13 in 1Y4 (1Y4; 25 May 2023)
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Appendices

© Biosis 2023 -Leaders in Ecology and Heritage Consulting
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Appendix T HEMAMP monitoring calendar

Table A1.1 summarises the frequency and timing of the ecological monitoring and highlights where datasets
may be incomplete. The following codes are used in Table A1.1:

Code Meaning
_ Complete dataset for given month

Part Partially complete dataset for given month

_ Missing dataset for given month

© Biosis 2023 -Leaders in Ecology and Heritage Consulting 68
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Table A1.1 Timing, frequency and completeness of the HEMAMP's ecological datasets
Baseline Year 1

Ecology

Ecology

Transect
monitoring

Mapping

Transect
monitoring

Mapping

Transect
? monitoring
8
w  Mapping

Control sites
Impact sites
Control sites
Impact sites

Control sites
Impact sites
Control sites
impact sites

Control sites
Impact sites
Control sites
Impact sites

Jun ‘ Jul \ Aug \ Sep Oct Nov
2017

Baseline Year 2
Sep \ Oct ‘ Nov Dec

2018

Jun ‘ Jul Aug

Impact Year 1
Sep \ Oct ‘ Nov Dec
2019

Aug

Jan ‘ Feb ‘ Mar

Jan \ Feb ‘ Mar
2020

Apr

Apr ‘ May
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Transect

Ecology

Ecology

Ecology

monitoring

Mapping

Transect
monitoring

Mapping

Transect
monitoring

Mapping

Control sites
Impact sites
Control sites
Impact sites

Control sites
Impact sites
Control sites
Impact sites

Control sites
Impact sites
Control sites
Impact sites

jun ‘ Jul

Jun | Jul

jun | Jul

Impact Year 2

Sep | Oct | Nov
2020

Aug

Dec

Impact Year 3

Sep ‘ Oct ‘ Nov
2021

Aug

Impact Year 4

Sep \ Oct ‘ Nov
2022

Aug

Dec

Dec

Jan ‘ Feb ‘ Mar

jan ‘ Feb ‘ Mar

Jan ‘ Feb ‘ Mar

Apr | May

Apr | May

Apr \ May

OFFICIAL

70



OFFICIAL

# biosis.

Appendix 2 Floraspecies lists

The following status codes are used in this Appendix:

Code Meaning
National significance

CR Critically endangered
EN Endangered Commonwealth Environment Protection and
9 Biodiversity Conservation Act 1999 (EPBC Act)
VU Vulnerable
State significance
cr Critically endangered
e Endangered Victorian Flora and Fauna Guarantee Act 1988
v Vulnerable (FFG Act)
P Protected species (public land only)
Noxious weed status
SP State prohibited species
. - . Victorian Catchment and Land Protection Act
RP Regionally prohibited species o
RC Regionall irolled i 1994 (CaLP Act) statuses within the Goulburn
egionally controfied species Broken/North East catchments
R Restricted species

Assessed using VBA (DELWP 2021) and

Nati . o |
# ative species outside its natural range VicFlora (RBGV 2021)
. Refer to Diagnostic Key to Alpine Bogs
A -
Bog-dependent species (Appendix 3)
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Table A2.1 Flora species list for all Alpine Bogs

m Scientific Name Common Name
Indigenous species

eP
eP

T T

PI\
ePA?
PA

o

eP

vP

Acaena novae-zelandiae
Achrophyllum dentatum

Aciphylla glacialis

Acrothamnus montanus

Agrostis parviflora s.s.
Anthosachne scabra s.s.
Argyrotegium poliochlorum
Asperula conferta

Asperula gunnii

Astelia alpina var. novae-hollandiae
Baeckea gunniana

Baeckea latifolia

Baeckea utilis s.s.

Bartramia robusta

Blechnum penna-marina subsp. alpina
Brachyscome scapigera
Brachyscome spathulata
Brachythecium paradoxum
Brachythecium rutabulum
Brachythecium salebrosum
Brachythecium spp.

Callistemon pityoides

Campylopus introflexus

Carex appressa

Carex breviculmis

Carex flaccida (syn. Carex austroflaccida)
Carex hebes

Carex jackiana

Carex spp.

Catagonium nitens subsp. nitens
Celmisia latifolia

Celmisia spp.

Celmisia tomentella

Chiloglottis cornuta

Chiloglottis spp.

Chiloscyphus semiteres var. semiteres
Chiloscyphus trialatus (syn. Chiloscyphus
pallidus)

Clematis aristata

Coronidium monticola

Cotula alpina

Craspedia adenophora

Craspedia aurantia s.l.

OFFICIAL
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Bidgee-widgee
Toothed Mitre-moss
Snow Aciphyll

Snow Beard-heath
Hair Bent

Common Wheat-grass
Grey-green Cudweed
Common Woodruff
Mountain Woodruff
Silver Astelia

Alpine Baeckea
Subalpine Baeckea
Mountain Baeckea
Common Apple-moss
Alpine Water-fern
Tufted Daisy

Spoon Daisy

Feather Moss
Rough-stalked Feather-moss
Smooth-stalk Feather-moss
Feather Moss

Alpine Bottlebrush
Heath Star Moss
Tall Sedge

Common Grass-sedge
Mountain Hook-sedge
Mountain Sedge
Carpet Sedge

Sedge

Feather-tail Moss
Victorian Snow-daisy
Snow Daisy

Silver Snow-daisy
Green Bird-orchid
Bird Orchid

Common Crestwort
Greasy Crestwort

Mountain Clematis
Mountain Everlasting
Alpine Cotula

Sticky Billy-buttons
Orange/Green Billy-buttons
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m Scientific Name Common Name

P
eP
PI\

PI\

o

eP

Craspedia lamicola

Craspedia spp.

Craspedia sylvestris

Dracophyllum continentis (syn. Richea
continentis)

Empodisma minus

Epacris paludosa

Epilobium billardiereanum subsp.
billardiereanum

Epilobium billardiereanum subsp. hydrophilum
Epilobium sarmentaceum

Epilobium spp.

Eucalyptus pauciflora

Euchiton involucratus s.s.

Euchiton sphaericus

Euchiton spp.

Exocarpos nanus

Gemmabryum sauteri

Gentianella cunninghamii subsp. major
Gentianella muelleriana subsp. willisiana
Geranium potentilloides var. 1
Geranium sp. 7

Gonocarpus micranthus

Gonocarpus montanus

Gonocarpus tetragynus

Goodenia hederacea

Grevillea australis

Grimmia pulvinata var. africana
Hierochloe redolens

Hovea montana

Huperzia australiana

Hydrocotyle hirta

Hydrocotyle spp.

Hygrolembidium acrocladum
Hymenodontopsis mnioides (syn. Pyrrhobryum
mnioides)

Hypericum japonicum

Isolepis aucklandica

Isolepis habra

Isolepis montivaga

Isolepis spp.

Isolepis subtilissima

Lagenophora montana

Lagenophora stipitata s.s.

Leionema phylicifolium
Leptospermum grandifolium

OFFICIAL

Bog Billy-buttons

Billy Buttons

Mountain Forest Billy-buttons
Candle Heath

Spreading Rope-rush
Swamp Heath
Smooth Willow-herb

Robust Willow-herb
Mountain Willow-herb
Willow Herb

Snow Gum

Star Cudweed

Annual Cudweed
Cudweed

Alpine Ballart

Sauter's Thread-moss
Tall Snow-gentian

Mt Buller Snow-gentian
Soft Crane's-bill
Alpine Swamp Crane's-bill
Creeping Raspwort
Mat Raspwort
Common Raspwort
Ivy Goodenia

Alpine Grevillea
Blunt-beak Grimmia
Sweet Holy-grass
Alpine Rusty-pods

Fir Clubmoss

Hairy Pennywort
Pennywort

Fingerwort
Woolly-stem Thyme-moss

Matted St John's Wort
New Zealand Club-sedge
Wispy Club-sedge

Fog Club-sedge

Club Sedge

Mountain Club-sedge
Mountain Bottle-daisy
Blue Bottle-daisy

Alpine Leionema
Mountain Tea-tree
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m Scientific Name Common Name

crP

PA
eP

®

Libertia pulchella

Luzula modesta

Luzula spp.

Lycopodium fastigiatum
Lycopodium scariosum
Marchantia berteroana
Melicytus sp. aff. dentatus (snowfields variant)
Mentha laxiflora

Microseris lanceolata

Olearia algida

Olearia phlogopappa subsp. flavescens
Oreobolus distichus
Oreomyrrhis eriopoda

Orites lancifolius
Orthodontium lineare
Ozothamnus cupressoides
Phebalium squamulosum subsp. alpinum
Picris angustifolia subsp. merxmuelleri
Pimelea alpina

Pimelea ligustrina

Pimelea spp.

Plantago euryphylla

Poa costiniana

Poa ensiformis

Poa fawcettiae

Poa hiemata

Poa hothamensis

Poaceae spp.

Podocarpus lawrencei
Podolepis robusta

Podolepis spp.

Podolobium alpestre
Polystichum proliferum
Polytrichum commune
Polytrichum spp.

Prasophyllum alpestre
Prasophyllum spp.
Ptychostomum pseudotriquetrum
Ranunculus graniticola
Ranunculus gunnianus
Ranunculus lappaceus
Ranunculus pimpinellifolius
Ranunculus scapiger
Ranunculus spp.
Rhaphidorrhynchium amoenum

OFFICIAL

Pretty Grass-flag
Southern Woodrush
Woodrush

Mountain Clubmoss
Spreading Clubmoss
Common Marchantia
Alpine Shrub-violet
Forest Mint

Alpine Yam-daisy
Mountain Daisy-bush
Dusty Daisy-bush
Fan Tuft-rush
Australian Caraway
Alpine Orites

Cape Thread-moss
Kerosene Bush
Alpine Phebalium
Highland Picris
Alpine Rice-flower
Tall Rice-flower

Rice Flower

Broad Plantain

Bog Snow-grass
Sword Tussock-grass
Horny Snow-grass
Soft Snow-grass
Ledge Grass

Grass

Mountain Plum-pine
Alpine Podolepis
Podolepis

Alpine Podolobium
Mother Shield-fern
Common Haircap
Haircap

Mauve Leek-orchid
Leek Orchid

Bog Bryum

Granite Buttercup
Gunn's Alpine Buttercup
Australian Buttercup
Bog Buttercup
Hairy Buttercup
Buttercup

Common Signal-moss
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m Scientific Name Common Name

eP
PI\

eP

P

Rosulabryum capillare

Rubus parvifolius

Rumex brownii

Rytidosperma nudiflorum
Rytidosperma penicillatum
Rytidosperma spp.

Sanionia uncinata

Schoenus calyptratus
Scleranthus brockiei

Senecio gunnii

Senecio pinnatifolius var. alpinus
Sphagnum cristatum

Stellaria pungens

Stylidium armeria subsp. armeria
Stylidium montanum
Stylidium spp.

Tasmannia xerophila subsp. xerophila
Thelymitra spp.

Trochocarpa clarkei

Veronica serpyllifolia

Viola betonicifolia
Wahlenbergia ceracea
Wahlenbergia gloriosa
Xerochrysum subundulatum
Zoopsis leitgebiana

Capillary Thread-moss
Small-leaf Bramble
Slender Dock

Alpine Wallaby-grass
Weeping Wallaby-grass
Wallaby Grass
Sickle-leaved Hook-moss
Alpine Bog-sedge
Brock Knawel
Mountain Fireweed
Snowfield Groundsel
Peat Moss

Prickly Starwort
Common Triggerplant
Alpine Triggerplant
Trigger Plant

Alpine Pepper

Sun Orchid

Lilac Berry

Thyme Speedwell
Showy Violet

Waxy Bluebell

Royal Bluebell

Orange Everlasting
Glass Centipede

Introduced species

R/RC

Acetosella vulgaris

Achillea millefolium

Agrostis capillaris
Anthoxanthum odoratum
Cerastium glomeratum s.s.
Cerastium spp.

Cerastium vulgare

Cirsium vulgare

Dactylis glomerata
Erythranthe guttata
Erythranthe moschata
Festuca rubra s.s.

Glyceria declinata

Holcus lanatus

Hypochaeris radicata

Juncus articulatus subsp. articulatus
Juncus effusus subsp. effusus

Juncus ensifolius

OFFICIAL

Sheep Sorrel

Milfoil

Brown-top Bent

Sweet Vernal-grass

Sticky Mouse-ear Chickweed
Mouse-ear Chickweed
Common Mouse-ear Chickweed
Spear Thistle

Cocksfoot

Monkey Musk

Musk Monkey-flower
Creeping Fescue

Manna Grass

Yorkshire Fog

Flatweed

Jointed Rush

Soft Rush

Sword Rush
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# biosis.
“Status | ScientificName _________ CommonName |

Malus pumila Apple

Phleum pratense Timothy Grass

Ranunculus repens Creeping Buttercup
RC Rubus anglocandicans Common Blackberry

Rumex conglomeratus Clustered Dock

Sonchus asper s.s. Rough Sow-thistle

Taraxacum officinale spp. agg. Garden Dandelion

Trifolium repens var. repens White Clover

Viola arvensis Field Pansy
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Table A2.2 Bog-dependent flora species list
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# biosis.

Status _Scientific Name

w Astelia alpina var. novae-hollandiae

pA Baeckea gunniana
ePA

PA Baeckea utilis s.s.
A

Baeckea latifolia

Callistemon pityoides
e’ Carex jackiana

PA Dracophyllum continentis (Syn. Richea continentis)

2 Empodisma minus

pPA Epacris paludosa
& Hierochloe redolens
B Olearia algida

pPA Sphagnum cristatum

OFFICIAL

Silver Astelia

Alpine Baeckea
Subalpine Baeckea
Mountain Baeckea
Alpine Bottlebrush
Carpet Sedge
Candle Heath
Spreading Rope-rush
Swamp Heath

Sweet Holy-grass
Mountain Daisy-bush
Peat Moss
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Appendix 3 Diagnostic Keyto Alpine Bogs

This diagnostic key has been reproduced from the key to the EPBC Act listed Alpine Sphagnum Bogs and
Associated Fens ecological community on the Australian mainland, prepared by the Australian Government
Department of the Environment (DoE 2013). The key appeared in early draft versions of the National
Recovery Plan but does not appear in the final version, although the final version does make reference to the
key (DoE 2015; A. Tolsma, ARI, pers. comm., February 2019).
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Key to the listed Alpine Sphagnum bogs and Associated Fens ecological
community on the Australian mainland

The listed ecological community comprises two main components, Sphagnum bogs and their
associated fens. Fens, or fen pools, are species-poor communities typically linked to bogs. They are
dominated by sedges and frequently inundated. The bogs which surround or link to fens generally
display greater species diversity, and it is this diversity which in part guides the following key.

1. Are you above 1000m in elevation and in the Australian Alps bioregion?
Yes- goto2 No - Unlikely to be the listed community

2. Is live, hummock-forming Sphagnum present and abundant, or if burnt1, can abundant pre-fire
Sphagnum be inferred from burnt remnants?
Yes - Is the listed community No, Sphagnum is minor or absent - goto 3

3. Does the site have a peat substrate evident?
Yes, or unsure - go to 4 No - Unlikely to be the listed community

4. s Sphagnum
present? Yes-go to 5 No-go to 6

5. Is most of the non-Sphagnum vegetation cover composed of two or more of the diagnostic species

listed below?

Yes - Is the listed community. No - Not the listed community, but may be
transitional or a degraded version?

6. Is most of the vegetation cover composed of 3 or more of the diagnostic species?
Yes - Is the listed community, possibly degraded. No - Not the listed community, but may be
transitional or a degraded version?

Diagnostic species other than Sphagnum:
*  Empodisma minus
»  Epacris spp (usually E. pa/udosa, E. g/acialis, E. ce/ata or E. breviflora)
*  Richea spp (R. continentis or R. victoriana)
*  Baeckea spp (usually B. gunniana, B. latifolia or B.utilis)
» Aste/ia alpina
*  Carpha nivico/a
*  Ba/oskion australe
*  Carex gaudichaudiana
»  Callistemon pityoides
*  Hakea microcarpa

Carex jackiana®
Hierochloe redolens?

Ofearia algida®

' If a site has been recently and severely burnt, Sphagnum and other key diagnostic species may be
temporarily absent (live hummock-forming Sphagnum would normally comprise at least 20-30%
cover).In this case, assessment of the site for the listed community should be delayed for at least 24
months. However, the presence of burnt hummocks over peat indicates the community is present.

2 Clarification: no need to refer.

3 This key originally appeared in a draft version of the National Recovery Plan for the Alpine Sphagnum Bogs and
Associated Fens. The key has been left unchanged except for the addition of these three species and this footnote.
These species have been added by Biosis for the purposes of monitoring Alpine Bogs at Mount Buller and Mount
Stirling, Victoria. At these locations, Carex jackiana, Hierochloe redolens and Olearia algida are restricted to Alpine
Bogs and are therefore amongst the diagnostic species.
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Appendix 4 Photo points

© Biosis 2023 -Leaders in Ecology and Heritage Consulting
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Bog 1 (Control Site), Photo Point 1AS

{ : G
Baseline Year 1, 9 February 2018 Baseline Year 2, 31 January 2019

Impact Year 1, 31 January 2020 Impact Year 2, 2 February 2021

Impact Year 3, 31 Januéry 2022 Impact Year 4, 2 February 2023
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Bog 1 (Control Site), Photo Point 1AE

Baseline Year 1, 9 February 2018 Baseline Year 2, 31 January 2019

Impact Year 1, 31 January 2020 Impact Year 2, 2 February 2021

Impact Year 3, 31 January 2022 Impact Year 4, 2 February 2023
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Bog 1 (Control Site), Photo Point 1BS
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Baseline Year 2, 31 January 2019

Impact Year 1, 31 January 2020 Impact Year 2, 2 February 2021

Impact Year 3, 31 January 2022 Impact Year 4, 23 January 2023
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Bog 1 (Control Site), Photo Point 1BE

Baseline Year 1, 9 February 2018

Impact Year 1, 31 January 2020 Impact Year 2, 2 February 2021

Impact Year 3, 31 January 2022 Impact Year 4, 23 January 2023
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Bog 1 (Control Site), Photo Point 1CS

Baseline Year 1, 9 February 2018

Impact Year 3, 31 January 2022 Impact Year 4, 23 January 2023
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Bog 1 (Control Site), Photo Point 1CE

Baseline Year 1, 9 February 2018

Impact Year 3, 31 January 2022 Impact Year 4, 23 January 2023
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Bog 2 (Control Site), Photo Point 2AS

Baseline Year 1, 9 February 2018 Baseline Year 2, 31 January 2019

Impact Year 1, 3 February 2020 Impact Year 2, 26 January 2021
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Impact Year 3, 31 January 2022 Impact Year 4, 26 January 2023
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Bog 2 (Control Site), Photo Point 2AE

Baseline Year 1, 9 February 2018

Impact Year 1, 3 February 2020

e W

Impact Year 3, 31 January 2022 Impact Year 4, 26 January 2023
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Bog 2 (Control Site), Photo Point 2BS

¢ !

Impact Year 2, 25 January 2021

=

Impact Year 3, 31 January 2022 Impact Year 4, 26 January 2023
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Bog 2 (Control Site), Photo Point 2BE
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Impact Year 3, 31 January 2022 Impact Year 4, 26 January 2023
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Bog 2 (Control Site), Photo Point 2CS

Baseline Year 1, 9 February 2018 Baseline Year 2, 1 February 2019

Impact Year 2, 25 January 2021

Impaict Year 4, 2 February 2023
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Bog 2 (Control Slte), Photo Point 2CE

Impact Year 1, 3 February 2020 Impact Year 2, 26 January 2021
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Impact Year 3, 31 January 2022 Impact Year 4, 2 February 2023
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Bog 4.1/5/7 (Control Site), Photo Point 4.1AS

-
'l“ .

t

Baseline Year 1, 8 February 2018 Baseline Year 2, 14 February 2019

Impact Year 1, 4 February 2020 Impact Year 2, 2 February 2021

Impact Year 3, 9 February 2022 Impact Year 4, 2 February 2023
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Bog 4.1/5/7 (Control Site), Photo Point 4.1AE

Baseline Year 1, 8 February 2018 Baseline Year 2, 14 February 2019

Impact Year 3, 9 February 2022 Impact Year 4, 2 February 2023
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Bog 4.1/5/7 (Control Site), Photo Point 4.1BS

Baseline Year 1, 8 February 2018 Baseline Year 2, 14 February 2019

Impact Year 1, 4 February 2020 Impact Year 2, 1 February 2021

Impact Year 3, 8 February 2022 Impact Year 4, 25 January 2023
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Bog 4.1/5/7 (Control Site), Photo Point 4.1BE

Baseline Year 1, 8 February 2018 Baseline Year 2, 14 February 2019
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Impact Year 1, 4 February 2020 Impact Year 2, 1 February 2021
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I

Impact Year 3, 8 February 2022
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Bog 4.1/5/7 (Control Site), Photo Point 4.1CS

Impact Year 3, 8 February 2022 Impact Year 4, 25 January 2023
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Bog 4.1/5/7 (Control Site), Photo Point 4.1CE

Baseline Year 1, 8 February 2018 Baseline Year 2, 14 February 2019

Impact Year 2, 28 January 2021
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Impact Year 3, 8 February 2022 Impact Year 4, 2
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Baseline Year 2, 14 February 2019

Baseline Year 1, 8 February 2018
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Impact Year 1, 6 February 2020 Impact Year 2, 1 February 2021
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Impact Year 3, 8 February 2022 Impact Year 4, 2 February 2023
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Bog 4.1/5/7 (Control Site), Photo Point 6AE

Impact Year 1, 6 February 2020 Impact Year 2, 1 February 2021

Impact Year 3, 8 February 2022 Impact Year 4, 2 February 2023
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Bog 4.1/5/7 (Control Site), Photo Point 7AS

Baseline Year 1, 1 February 2018 Baseline Year 2, 11 February 2019

Impact Year 1, 5 February 2020 Impact Year 2, 28 January 2021

Impact Year 3, 8 February 2022 Impact Year 4, 25 January 2023
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Bog 4.1/5/7 (Control Site), Photo Point 8AE

Impact Year 1, 5 February 202 Impact Year 2, 28 January 2021

-

Impact Year 3, 8 February 2022 Impact Year 4, 25 January 2023
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Bog 4.2 (Impact Site), Photo Point 4.2AS

Baseline Year 1, 30 January 2018 . Baseline Year 2, 1 February 2019

Impact Year 1, 5 February 2020

f

Impact Year 3, 8 February 2022 Impact Year 4, 24 January 2023
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Bog 4.2 (Impact Site), Photo Point 4.2AE

Baseline Year 1, 30 January 2018 Baseline Year 2, 1 February 2019

=%

Impact Year 1, 5 February 2020 Impact Year 2, 1 February 2021

Impact Year 3, 8 February 2022 Impact Year 4, 2 February 2023
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Bog 4.2 (Impact Site), Photo Point 4.2BS

Impact Year 4, 1 February 2023
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Bog 4.2 (Impact Site), Photo Point 4.2BE

Baseline Year 1, 30 January 2018

Impact Year 1, 4 February 2020 Im‘pact Year 2, 1 February 2021

Impact Year 3, 8 February 2022

-

Impact Year 4, 24 January 2023
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Bog 4.2 (Impact Site), Photo Point 4.2CS

Impact Year 1, 4 February 2020 Impact Year 2, 2 February 2021

Impact Year 3, 8 February 2022 Impact Year 4, 24 January 2023
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Bog 4.2 (Impact Site), Photo Point 4.2CE

Baseline Year 1, 31 January 2018
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Impact Year 1, 4 February 2020

Impact Year 3, 8 February 2022 Impact Year 4, 24 January 2023
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Bog 4.2 (Impact Site), Photo Point 4.2DS

Baseline Year 1, 31 January 2018 - Baseline Year 2, 1 February 2019

Impct Year 3, 8 February 2022 Impact Year 4, 2 February 2023
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Bog 4.2 (Impact Site), Photo Point 4.2DE

Baseline Year 1, 31 January 2018

Impact Year 1, 4 February 2020 Impact Year 2, 1 February 2021

Impact Year 3, 8 February 2022 Impact Year 4, 2 February 2023
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Bog 4.2 (Impact Site), Photo Point 4.2ES
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Baseline Year 1, 31 January 2018 Baseline Year 2, 1 February 2019

Impact Year 3, 8 February 2022 Impact Year 4, 2 February 202
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Bog 4.2 (Impact Site), Photo Point 4.2EE

Baseline Yer 1, 31 January 2018 Baseline Year 2, 1 February 2019

Impact Year 3, 8 February 2022 Impact Year 4, 2 February 2023
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Bog 6 (Impact Site), Photo Point 6AS

Baseline Year 1, 31 January 2018 Baseline Year 2, 1 February 2019

Impact Year 1, 5 February 2020 Impact Year 2, 28 January 2021
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Bog 6 (Impact Site), Photo Point 6AE
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Imact Year 3, 7 February 2022 Impact Year 4, 2 February 2023
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Bog 6 (Impact Site), Photo Point 6BS

Baseline Year 2, 14 February 2019
- ‘..- 'h\-"’ .

Impact Year 3, 7 February 2022 Impact Year 4, 25 January 2023

OFFICIAL



OFFICIAL

Bog 6 (Impact Site), Photo Point 6BE
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Baseline Year 1, 31 January 2018
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Impact Year 3, 7 February 2022 Impact Year 4, 25 January 2023
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Bog 6 (Impact Site), Photo Point 6CS

Baseline Year 1, 1 February 2018 Baseline Year 2, 11 February 2019

Impact Year 2, 28 January 2021

Impact Year 3, 7 February 2022 Impact Year 4, 2 February 2023
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Bog 6 (Impact Site), Photo Point 6CE

Baseline Year 1, 1 February 2018

Impact Year 1, 5 February 2020 Impact Year 2, 28 January 2021

Impact Year 3, 7 February 2022 Impact Year 4, 2 February 2023
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Bog 6 (Impact Site), Photo Point 6DS

Impact Year 3, 7 February 2022 Impact Year 4, 25 January 2023
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Bog 6 (Impact Site), Photo Point 6DE

: &7 .3
Impact Year 3, 7 February 2022 Impact Year 4, 25 January 2023
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Bog 6 (Impact Site), Photo Point 6ES

’.:‘1' ‘.

Baseline Year 1, 1 February 2018 Baseline Year 2, 11 February 2019

Impact Year 1, 5 February 2020 Impact Year 2, 28 January 2021

}

Impact Year 3, 7 February 2022 Impact Year 4, 25 January 2023
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Bog 6 (Impact Site), Photo Point 6EE

Baseline Year 1, 1 February 2018 Baseline Year 2, 11 February 2019

Impact Year 1, 5 February 2020 Impact Year 2, 28 January 2021

Impact Year 3, 7 February 2022 Impact Year 4, 25 January 2023
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Bog 8/9/10 (Impact Site), Photo Point 8AS

Baseline Year 1, 26 January 2018 Baseline Year 2, 29 January 2019

Impact Year 1, 18 February 2020 Impact Year 2, 27 January 2021

Impact Year 3, 1 February 2022 Impact Year 4, 24 January 2023
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Bog 8/9/10 (Impact Site), Photo Point 8AE
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Baseline Year 1, 26 January 2018 Baseline Year 2, 29 January 2019

Impact Year 1, 18 February 2020 Impact Year 2, 27 January 2021

Impact Year 3, 1 February 2022 Impact Year 4, 24 January 2023
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Bog 8/9/10 (Impact Site), Photo Point 8BS

Baseline Year 1, 26 January 2018 Baseline Year 2, 29 January 2019

Impact Year 1, 18 February 2020 Impact Year 2, 27 January 2021

Impact Year 3, 1 February 2022 Impact Year 4, 2 February 2023
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Baseline Year 1, 26 January 2018 Baseline Year 2, 29 January 2019

Bog 8/9/10 (Impact Site), Photo Point 8BE

Impact Year 1, 18 February 2020 Impact Year 2, 27 January 2021

Impact Year 3, 1 February 2022 Impact Year 4, 2 February 2023
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Bog 8/9/10 (Impact Site), Photo Point 8CS

Baseline Year 1, 26 January 2018 Baseline Year 2, 30 January 2019

Impact Year 1, 20 February 2020 Impact Year 2, 28 January 2021

Impact Yar 3, 3 February 2022 Impact Year 4, 24 January 2023
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Bog 8/9/10 (Impact Site), Photo Point 8CE

Baseline Year 1, 26 January 2018

Impact Year 1, 20 February 2020 Impact Year 2, 28 January 2021
-~

Impact Year 3, 3 February 2022
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Bog 8/9/10 (Impact Site), Photo Point 9AS
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Baseline Year 1, 27Janary 2018 Baseline Year 2, 30 January 2019

Impact Year 1, 7 February 2020 Impact Year 2, 27 January 2021

o

Impatt Year 3, 1 February 2022 Impact Year 4, 24 January 2023
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Bog 8/9/10 (Impact Site), Photo Point 9AE
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Impact Year 1, 7 February 2020 Impact Year 2, 27 January 2021
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Impact Year 3, 1 February 2022 Impact Year 4, 24 January 2023
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Bog 8/9/10 (Impact Site), Photo Point 10AS

Impact Year 1, 7 February 2020 Impact Year 2, 28 January 2021

Impact Year 3, 3 February 2022 Impact Year 4, 24 January 2023
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Bog 8/9/10 (Impact Site), Photo Point 10AE

Baseline Year 1, 27 January 2018

Impact Year 1, 7 February 2020 Impact Year 2, 28 January 2021

e ¥

Impact Year 3, 3 February 2022 Impact Year 4, 24 January 2023
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Bog 11.1 (Control Site), Photo Point 11.1AS

1

Impact Year 3, 31 January 2022 Impact Year 4, 2 February 2023
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Bog 11.1 (Control Site), Photo Point 11.1AE

Baseline Year 2, 31 January 2019
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Impact Year 3, 31 January 2022 Impact Year 4, 2 February 2023
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Bog 11.1 (Control Site), Photo Point 11.1BS

Impact Year 3, 31 January 2022 Impact Year 4 23January 2023
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Bog 11.1 (Control Site), Photo Point 11.1BE

Baseline Year 1, 8 February 2018

Impact Year 1, 3 February 2020 Impact Year 2, 25 January 2021

Impact Year 3, 31 January 2022 Impact Year 4, 23 January 2023
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Bog 11.1 (Control Site), Photo Point 11.1CS

Baseline Year 1, 8 February 2018
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Impact Year 2, 25 January 2021
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Bog 11.1 (Control Site), Photo Point 11.1CE

Baseline Year 1, 8 February 2018
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Impact Year 2, 25 January 2021
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Impact Year 3, 31 January 2022 Impact Year 4, 23 January 2023
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Bog 11.2 (Impact Site), Photo Point 11.2AS

5

Baseline Year 1, 28 January 2018

Impact Year 3, 1 February 2022 Impact Year 4, 24 January 2023
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Bog 11.2 (Impact Site), Photo Point 11.2AE

Baseline Year 1, 28 January 2018

Impact Year 2, 26 January 2021

—

Impact Year 3, 1 February 2022 Impact Year 4, 2 February 2023
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Bog 11.2 (Impact Site), Photo Point 11.2BS

Impact Year 1, 20 February 2020 Impact Year 2, 26 January 2021

Impact Year 3, 1 February 2022 Impact Year 4, 23 January 2023
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Bog 11.2 (Impact Site), Photo Point 11.2BE
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Impact Year 1, 20 February 2020

Impact Year 3, 1 February 2022 Impact Year 4, 23 January 2023
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Bog 11.2 (Impact Site), Photo Point 11.2CS

Baseline Year 1, 28 January 2018 Baseline Year 2, 31 January 2019

Impact Year 1, 6 February 2020 Impact Year 2, 27 January 2021

Impact Year 3, 1 February 2022 Impact Year 4, 2 February 2023
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Bog 11.2 (Impact Site), Photo Point 11.2CE

Baseline Year 1, 28 January 2018 Baseline Year 2, 31 January 2019

Impact Year 1, 6 February 2020 Impact Year 2, 27 January 2021

~

Impact Year 3, 1 February 2022 Impact Year 4, 2 February 2023
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Bog 12 (Impact Site), Photo Point 12AS

Baseline Year 1, 27 January 2018 Baseline Year 2, 30 January 2019

Impact Year 1, 7 February 2020 Impact Year 2, 27 January 2021
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Impact Year 3, 3 February 2022 Impact Year 4, 24 January 2023
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Bog 12 (Impact Site), Photo Point 12AE
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Impact Year 1, 7 February 2020

Impact Year 3, 3 February 2022 Impact Year 4, 24 January 2023
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Bog 12 (Impact Site), Photo Point 12BS

Baseline Year 1, 29 January 2018 Baseline Year 2, 30 January 2019

Impact Year 1, 6 February 2020 Impact Year 2, 27 January 2021

Impact Year 3, 1 February 2022 Impact Year 4, 2 February 2023
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Bog 12 (Impact Site), Photo Point 12BE

Baseline Year 1, 29 January 2018 Baseline Year 2, 30 January 2019

Impact Year 1, 6 February 2020 Impact Year 2, 27 January 2021

Impact Year 3, 1 February 2022 Impact Year 4, 2 February 2023
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Bog 12 (Impact Site), Photo Point 12CS
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Impact Year 3, 3 February 2022 Impact Year 4, 24 January 2023
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Bog 12 (Impact Site), Photo Point 12CE

Impact Year 2, 27 January 2021
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Impact Year 3, 3 February 2022 Impact Year 4, 24 January 2023
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Bog 13 (Impact Site), Photo Point 13AS

Impact Year 3, 9 February 2022 Impact Year 4, 30 January 2023
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Bog 13 (Impact Site), Photo Point 13AE

Baseline Year 1, 2 February 2018 Baseline Year 2, 14 February 2019

Impact Year 1, 31 January 2020

Impact Year 3, 9 February 2022 Impact Year 4, 30 January 2023
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Bog 13 (Impact Site), Photo Point 13BS
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Impact Year 3, 9 February 2022 Impact Year 4, 30 January 2023
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Bog 13 (Impact Site), Photo Point 13BE
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Baseline Year 1, 2 February 2018 Baseline Year 2, 14 February 2019

Impact Year 1, 31 January 2020 Impact Year 2, 4 February 2021
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Impact Year 3, 9 February 2022 Impact Year 4, 30 January 2023
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Bog 13 (Impact Site), Photo Point 13CS

Baseline Year 1, 2 February 2018 Baseline Year 2, 14 February 2019

Impact Year 3, 9 February 2022 Impact Year 4, 30 January 2023
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Bog 13 (Impact Site), Photo Point 13CE

Baseline Year 1, 2 February 2018 Baseline Year 2, 14 February 2019

Impact Year 1, 31 January 2020 Impact Year 2, 4 February 2021

Impact Year 3, 9 February 2022 Impact Year 4, 30 January 2023
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Bog S1 (Control Site), Photo Point S1AS

Baseline Year 1, 6 February 2018
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Impact Year 3, 2 February 2022 Impact Year 4, 2 February 2023
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Bog S$1 (Control Site), Photo Point S1AE

Impact Year 1, 28 January 2020 Impact Year 2, 4 February 2021
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Impact Year 3, 2 February 2022 Impact Year 4, 2 February 2023
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Bog S1 (Control Site), Photo Point S1BS

Baseline Year 1, 6 February 2018

Impact Year 3, 2 February 2022 Impact Year 4, 31 January 2023
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Bog S1 (Control Site), Photo Point S1BE
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Impact Year 3, 2 February 2052‘ Impact Year 4, 31 January 2023
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Bog S1 (Control Site), Photo Point S1CS

Baseline Year 2,13 February 2019

' oﬂ*ﬁv"{q ey
Qf\‘ ,_:‘ 11
-

Impact Year 1, 28January 2020 Impact Year 2, 4 February 2021

Impact Year 3, 2 February 2022 Impact Year 4, 31 January 2023
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Bog $1 (Control Site), Photo Point S1CE
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Impact Year 3, 2 February 2022 Impact Year 4, 31 January 2023
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Bog S2 (Control Site), Photo Point S2AS

Impact Year 1, 29 January 2020 Impact Year 2, 3 February 2021
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Impact Year 3, 3 February 2022 Impact Year 4, 31 January 2023
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Bog S2 (Control Site), Photo Point S2AE
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Impact Year 1, 29 January 2020 Impact Year 2, 3 February 2021
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Impact Year 3, 3 Feb‘ruary 2022
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Bog S2 (Control Site), Photo Point S2BS

Baseline Year 1, 7 February 2018 Baseline Year 2, 13 February 2019

| Impact Year 1, 29 January 2020 Impact Year 2, 3 February 2021

Impact Year 3, 3 February 2022 Impact Year 4, 31 January 2023
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Bog S2 (Control Site), Photo Point S2BE
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Baseline Year 1, 7 February 201 Baseline Year 2, 13 February 2019
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Impact Year 1, 29 January 2020 Impact Year 2, 3 February 2021

Impact Year 3, 3 February 2022 Impact Year 4, 31 January 2023
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Bog S2 (Control Site), Photo Point S2CS
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Impact Year 3, 3 February 2022 Impaic:c Year 4, 2 February 2023
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Bog S2 (Control Site), Photo Point S2CE

Impact Year 3, 3 February 2022 Impact Year 4, 2 February 2023
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Bog S3 (Control Site), Photo Point S3AS
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# biosis.

Appendix 5 Ecology data

Table AS.1 Area of Alpine Bogs as determined by DGPS mapping

Area (ha)

Y8

I T T I T T

Bog4.2 0.4014 0.3842 0.3928 0.3912 0.3823 0.3866 0.3882
Bog6 0.4914* 0.6723 0.6723* 0.6380 0.6473 0.6359 0.6492
Bog 8/9/10 0.0667 0.0718 0.0692 0.0704 0.0762 0.0798 0.0838
Bog 11.2 0.1195 0.1120 0.1157 0.1094 0.1083 0.1094 0.1089
Bog12 0.1145 0.1071 0.1108 0.1076 0.1157 0.1249 0.1275
Bog13 0.0051 0.0063 0.0057 0.0051 0.0055 0.0058 0.0060
ool | ziais | 2o | zova | awea | v | aes | aame | | | |
Bog1 0.1781 0.1620 0.1700 0.1491 0.1595 0.1626 0.1641
Bog2 0.1516 0.1481 0.1499 0.1459 0.1464 0.1521 0.1519
Bog4.1/Sn 0.5562 0.5457 0.5509 0.5480 0.5597 0.5519 0.5340
Bog 11.1 0.2798 0.2590 0.2694 0.2571 0.2676 0.2890 0.2923
BogS1 0.5712 0.4584 0.5148 0.5126 0.4992 0.5009 0.5145
BogS2 0.1805 0.1778 0.1791 0.1785 0.1846 0.2108 0.2306
BogS3 0.2271 0.2669 0.2470 0.2989 0.3013 0.3201 0.3261

*Note: As discussed in the 1Y1 monitoring report, mapping of Bog 6 in BY 1 is unlikely to have captured the full extent of the Bog 6 entity as recognised in subsequent years and is
therefore unreliable. The BY2 area for Bog 6 has therefore been used as the baseline mean and BY1 total for all impact sites.
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Table AS.2 Dimensions of Alpine Bogs as estimated by line transects

Site Sum of dimensions (m)

e [ e [ oew [ ow [ e | i
g | s | ez | wr | e | wez | s | s | |

Bog4.2 92.2 92.6 92.4 92.2 92.6 89.8 93
Bog6 79.6 75.8 77.7 77.4 78.2 74.2 69.8
Bog 8/9/10 66.4 67.8 67.1 65.2 65 61.4 60.8
Bog 11.2 67.2 66.4 66.8 66.8 67.2 67.2 66
Bog12 40.6 41.0 40.8 41.4 40.6 40.6 40.4
Bog13 10.2 12.6 10.6 11.6 12.6

mm----

Bog1
Bog2
Bog4.1/Sn
Bog 11.1
BogS1
BogS2
BogS3

55.8
78.8
81.6
48.6
52.6
57.4
61.2

57.2
79.6
84.2
48.4
52.4
58.2
61.6

56.5
79.2
82.9
48.5
52.5
57.8
61.4

57.0
77.2
85.2
48.0
52.0
582
61.0

56.6
79
83.8
47.4
51.2

61.6

OFFICIAL

55.8
79.4
86
47.6
50.8
57
62.2

79.2
83.4
48
51.2
57.8
60
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Table AS.3 Cover of all bare ground as estimated by line transects

Cover of all bare gruum:l

I T T

Bog4.2 3.4% 0.0% 1.7% 5.8% 5.2% 1.9% 0.0%
Bog6 3.8% 0.0% 1.9% 8.2% 5.3% 4.0% 1.5%
Bog 8/9/10 0.7% 0.0% 0.3% 6.0% 3.7% 2.8% 0.5%
Bog 11.2 0.0% 0.0% 0.0% 3.7% 8.0% 5.6% 0.0%
Bog12 0.8% 0.8% 0.8% 3.1% 0.4% 5.4% 0.0%
Bog13 0.0% 0.0% 0.0% 0.0% 1.7% 3.4% 0.0%
ool “osm | oz | asw | am | 2o | s [ee ||
Bog1 0.6% 0.0% 0.3% 3.5% 0.3% 1.9% 0.0%
Bog2 1.1% 0.0% 0.6% 10.3% 0.7% 2.7% 0.0%
Bog4.1/Sn 0.4% 0.0% 0.2% 0.8% 0.6% 0.6% 0.4%
Bog11.1 0.7% 0.4% 0.5% 3.6% 0.0% 3.2% 0.4%
BogS1 3.0% 0.3% 1.7% 2.4% 71% 4.7% 6.4%
BogS2 0.0% 0.0% 0.0% 5.7% 0.7% 1.0% 1.3%
BogS3 0.9% 0.9% 0.8% 7.9% 10.7% 24.0% 6.6%

*Note: In1Y2 and IY3, the type of bare ground was also recorded. Results presented here are for all bare ground, regardless of type.

177

OFFICIAL



OFFICIAL

# biosis.

Table AS.4 Cover of bare ground attributed to natural causes as estimated by line transects

Cover of bare ground attributed to natural causes

Site

All impact sites

Bog4.2 2.2% 1.7% 0.0%
Bog6 1.1% 3.4% 1.5%
Bog 8/9/10 1.1% 2.3% 0.5%
Bog 11.2 0.8% 0.8% 0.0%
Bog12 0.4% 5.4% 0.0%
Bog13 1.7% 3.4% 0.0%
oo || e [ sow | ||| |
Bog1 0.3% 1.9% 0.0%
Bog2 0.7% 2.7% 0.0%
Bog4.1/Sn 0.0% 0.6% 0.4%
Bog 11.1 0.0% 3.2% 0.4%
BogS1 3.4% 4.7% 1.3%
BogS2 0.7% 1.0% 1.3%
BogS3 8.5% 24.0% 4.7%
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Table AS.5 Cover of bare ground attributed to deer activity as estimated by line transects

Cover of bare ground attributed to deer activity

All impact sites

Bog4.2 0.0% 0.0% 0.0%
Bog6 0.0% 0.0% 0.0%
Bog 8/9/10 0.0% 0.0% 0.0%
Bog 11.2 0.0% 0.0% 0.0%
Bog12 0.0% 0.0% 0.0%
Bog13 0.0% 0.0% 0.0%
mowo || Taw Jom | o] | | |
Bog1 0.0% 0.0% 0.0%
Bog2 0.0% 0.0% 0.0%
Bog4.1/Sn 0.6% 0.0% 0.0%
Bog 11.1 0.0% 0.0% 0.0%
BogS1 3.7% 0.0% 5.1%
BogS2 0.0% 0.0% 0.0%
BogS3 2.2% 0.0% 1.9%
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Table AS.6 Cover of bare ground attributed to sedimentation as estimated by line transects

<ite Cover of bare ground attributed to sedimentation

All impact sites

Bog4.2 3.0% 0.2% 0.0%
Bog6 4.2% 0.6% 0.0%
Bog 8/9/10 2.5% 0.5% 0.0%
Bog 11.2 7.2% 4.8% 0.0%
Bog12 0.0% 0.0% 0.0%
Bog13 0.0% 0.0% 0.0%
mowo || e Jom | om] | | |
Bog1 0.0% 0.0% 0.0%
Bog2 0.0% 0.0% 0.0%
Bog4.1/Sn 0.0% 0.0% 0.0%
Bog 11.1 0.0% 0.0% 0.0%
BogS1 0.0% 0.0% 0.0%
BogS2 0.0% 0.0% 0.0%
BogS3 0.0% 0.0% 0.0%

180

OFFICIAL



OFFICIAL

LBL

TPAL IR IS L SIS P O G
a4 PRILFSAUC SyNsal JYl 2 309 UL gy 1995URI | apIsaq Papi0dal A||Bjuapidul Sem 3 pAl Ul sajis Pedul je spasues) g pue aul) SUOJE P3PI031 JOU SEM BIRISY JANIS |IUM 210N«

8 8 8 6 gL 8 L gs dog
9 S L 9 9 £ 9 Zs dog
L 9 L L 9 9 9 L5 8og
L 8 8 8 gL L 8 111 Sog
6 8 6 L 8 8 8 LIS/ 'y Bog
9 9 S S o 5 9 Z 8og
S 9 9 S S S | dog
IH T
Illlllll . : .w.l L
9 9 9 9 L L L 71 Sog
S g S 9 9 9 9 Z'LL Sog
L L L 8 L S 6 0L/6/8 dog
6 8 8 6 8 8 8 9 dog
8 8 8 6 8 Z'v Sog

IIII!.!.!.IHIH S oty

sapads eioy Juapuadap-30q 0 JaquinN

s30asueJ) 3jaq pue aul] Aq paujwaalap se ssauydya saprads esoly yuapuadap-Sog £'SY 3|qelL

'SIS0Iq] @7

OFFICIAL



OFFICIAL

Table AS.8 Cover of bog-dependent flora species as estimated by line transects

Site

Bog4.2 87.5% 87.3% 87.4%
Bog6 72.2% 72.4% 72.3%
Bog 8/9/10 75.6% 75.6% 75.6%
Bog 11.2 88.1% 90.5% 89.3%
Bog12 72.8% 72.4% 72.6%
Bog13 43.6% 48.7% 46.2%

72.6%
77.5%
91.0%
73.5%
59.0%

Cover of bog-dependent flora species

87.7% 86.0% 87.9%
741% 74.3% 70.7%
74.9% 77.5% 74.5%
91.0% 88.9% 89.4%
75.1% 73.9% 73.2%
53.0% 58.1% 60.7%

# biosis.

BY1 BY2 BM Y1 Y2 I3 Y4 IYa )
All impact sites 77.9% 78.5% 78.2% 79.7% 79.5% 79.4% 78.6%

87.3%

Bog1 88.0% 90.5% 89.3%
Bog2 89.0% 91.1% 90.0%
Bog4.1/Sn 81.2% 83.9% 82.5%
Bog 11.1 87.4% 87.7% 87.5%
BogS1 84.8% 86.9% 85.9%
BogS2 97.0% 99.3% 98.1%
BogS3 84.2% 85.2% 84.7%

90.2%
91.3%
83.7%
88.1%
86.9%
98.0%
82.3%

90.2% 88.6% 89.0%
90.4% 91.5% 91.5%
83.7% 81.7% 81.6%
88.4% 88.4% 89.9%
89.2% 88.2% 89.2%
98.7% 98.3% 97.6%
85.2% 90.9% 88.6%
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Table AS.9 Cover of native non-bog-dependent flora species as estimated by line transects

e Cover of native non-bog-dependent flora species

BY1 BY2 BM Y2 I3 Y4 IYa )
All impact sites 44 4% 46.1% 45.2% 46.5% 46.1% 48.5% 45.6%

Bog4.2 24.7% 26.9% 25.8% 27.1% 29.5% 27.5% 26.4%
Bog6 62.5% 65.7% 64.1% 61.5% 65.7% 66.9% 66.7%
Bog 8/9/10 49.4% 51.7% 50.6% 53.3% 50.6% 56.1% 50.1%
Bog 11.2 24.9% 23.6% 24.3% 25.7% 24.7% 27.6% 25.7%
Bog12 61.5% 61.5% 61.5% 63.4% 56.4% 62.6% 56.4%
Bog13 66.7% 72.6% 69.7% 79.5% 72.6% 77.8% 71.8%
Mo | saz | o | s | aon | oww | wee | e ||| ]
Bog1 42.9% 44.2% 43.5% 45.4% 44.8% 49.2% 51.1%
Bog2 41.6% 41.4% 41.5% 41.2% 40.5% 42.1% 38.7%
Bog4.1/Sn 39.2% 42.3% 40.8% 39.8% 39.0% 40.2% 41.4%
Bog 11.1 41.2% 44.4% 42.8% 40.4% 43.0% 44.0% 44.0%
BogS1 54.5% 57.9% 56.2% 46.8% 47 1% 44.4% 46.8%
BogS2 32.3% 32.3% 32.3% 33.0% 34.7% 34.3% 33.3%
BogS3 61.2% 63.7% 62.5% 60.6% 61.5% 62.1% 57.1%
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Table AS.10Cover of weed species as estimated by line transects

e Cover of weed species

BY1 BY2 BM Y2 1¥3
All impact sites 5.4% 6.3% 5.9% 8.1% 8.8%

Bog4.2 4.5% 4.7% 4.6% 4.3% 4.5% 4.3% 4.7%
Bog6 4.4% 6.9% 5.7% 7.8% 9.7% 14.5% 9.7%
Bog 8/9/10 6.0% 9.0% 7.5% 11.0% 11.5% 10.3% 12.4%
Bog11.2 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.8%
Bog12 0.0% 0.4% 0.2% 0.8% 0.8% 1.6% 0.0%
Bog13 40.2% 35.0% 37.6% 42.7% 47.0% 44.4% 37.6%
ool | aow | s | am | sow | ame | s | see || | 1
Bog1 3.2% 3.5% 3.3% 3.5% 3.8% 3.8% 3.8%
Bog2 3.9% 4.6% 4.2% 5.5% 4.8% 7.8% 6.9%
Bog4.1/Sn 4.9% 7.6% 6.2% 5.4% 5.0% 6.0% 7.4%
Bog 11.1 1.4% 3.2% 2.3% 4.3% 2.9% 2.2% 1.4%
BogS1 6.4% 7.4% 6.9% 6.7% 9.8% 6.7% 5.1%
BogS2 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
BogS3 2.2% 9.5% 5.8% 8.5% 7.6% 9.8% 7.9%
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Table AS.11Cover of Peat Moss Sphagnum spp. as estimated by line transects

Cover of Peat Moss Sphagnum spp.

BY1 BY2 BM Y1 Y2 I3 Y4 IYa )
All impact sites 5.4% 5.3% 5.4% 6.0% 6.0% 5.9% 6.0%

Bog4.2 15.9% 15.1% 15.5% 15.1% 16.8% 16.8% 15.3%
Bog6 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Bog 8/9/10 0.0% 0.0% 0.0% 2.1% 0.0% 0.0% 0.0%
Bog11.2 3.2% 2.7% 2.9% 2.1% 2.9% 2.1% 4.0%
Bog12 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Bog13 18.8% 22.2% 20.5% 28.2% 26.5% 26.5% 29.1%
ool aon | ran | e | mon | temn | mow [ mew |||
Bog1 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Bog2 3.4% 3.0% 3.2% 2.1% 3.4% 2.5% 3.7%
Bog4.1/Sn 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Bog 11.1 5.4% 11.9% 8.7% 7.6% 6.1% 4.7% 6.5%
BogS1 33.7% 39.4% 36.5% 38.7% 37.7% 40.7% 43.4%
BogS2 62.0% 65.0% 63.5% 59.3% 61.6% 65.0% 64.6%
BogS3 21.1% 21.1% 21.1% 21.8% 24.3% 25.6% 26.5%
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Table AS.12Proportion of Peat Moss Sphagnum spp. recorded as dead along line transects

Proportion of Peat Moss Sphagnum spp. recorded as dead

BY1 BY2 BM 1 Y2 I3 Y4 Y5 IYa Y8
All impact sites 0.8% 0.9% 0.8% 8.4% 0.8% 0.8% 0.0%

Bog4.2 1.2% 1.2% 1.2% 2.5% 1.1% 1.1% 0.0%
Bog6 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Bog 8/9/10 0.0% 0.0% 0.0% 66.7% 0.0% 0.0% 0.0%
Bog11.2 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Bog12 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Bog13 0.0% 0.0% 0.0% 9.1% 0.0% 0.0% 0.0%
wieomra | “aon | row |2 | s |2 | am om | [ |
Bog1 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Bog2 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Bog4.1/Sn 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Bog 11.1 0.0% 15.2% 10.4% 0.0% 0.0% 0.0% 0.0%
BogS1 7.0% 0.0% 3.2% 1.7% 5.4% 0.8% 0.0%
BogS2 1.6% 1.6% 1.6% 2.3% 0.5% 0.5% 1.6%
BogS3 0.0% 0.0% 0.0% 0.0% 3.9% 6.2% 0.0%
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Executive summary

A 100 ML water storage dam was constructed on the Mt Buller summit, between October 2019 and May 2020, as
part of the Mt Buller Sustainable Water Security Project. A Hydrological and Ecological Monitoring and Adaptive
Management Program (HEMAMP) was developed to enable monitoring of the condition of Alpine Sphagnum Bogs
which are hydraulically down-gradient of the dam construction footprint.

The hydrological component of the HEMAMP involves bi-annual groundwater and surface water monitoring and
sampling, undertaken by Mount Buller and Mount Stirling Resort Management Board (RMB). The annual
monitoring period includes one monitoring event in spring (typically November) and one in late summer (typically
February). Monitoring has been undertaken prior to dam construction (Baseline monitoring) and after dam
construction (Impact monitoring).

Based upon the monitoring completed in late 2021 and early 2022, the following conclusions are made regarding
the construction of the water storage dam:

No obvious hydrochemical differences in the surface water and groundwater, between the baseline and water
storage construction periods

No major exceedances of the ANZG (2018) water quality objectives. The water quality objectives are met at
all locations with the exception of minor exceedances at BHO6 with regard to nitrate (as N)

Flow gauging stations have been installed by RMB, however, there is insufficient data at this point in time to
draw any significant conclusions regarding changes in flows within the catchment

No obvious influence upon groundwater levels at most locations. However, two bores directly down-gradient
of the water storage have shown a change in water level behaviour. The strong seasonal water level trend
identified historically, has been replaced with a more stable water level, albeit with a slight reduction in water
level highs
This change in water level response is in part due to changes in the upgradient groundwater catchment due to the
footprint of the water storage and associated earthworks. It is noted, however, that groundwater seepage beneath
the storage is captured via a drainage blanket, and redirected to Alpine bogs further downslope (north) via the
Environmental Watering System (EWS).

This report recommends:

Continue to incorporate a third monitoring event in each annual monitoring period for the next 2 years

Incorporate flow monitoring of the EWS. It is understood that the flow meters in the EWS cannot be set up for
automatic logging due to restricted Wi-Fi signal. Manual gauging should be incorporated monthly to include a
meter reading and instantaneous flow measurement, with the exception of winter (June to September) to
supplement the automatic data collection

Periodical inspection of the operation of the EWS is required to confirm that seepage waters from the storage
are being redistributed to Alpine bog areas

RMB undertake regular inspection of the flow gauges installed at Boggy Creek 1 and 2 weirs to verify their
operation and flow data capture. As part of the next annual review, surface water flow analysis from the
catchment is to be included

Undertake maintenance of monitoring bores

. BH10 headworks should be repaired

. BHO04 and BHO4A should be decommissioned by a licenced driller

RMB began to consolidate all HEMAMP information into a database during this monitoring round. This
database should continue to be updated and maintained

This report is subject to, and must be read in conjunction with, the limitations set out in section 1 and the
assumptions and qualifications contained throughout the Report.
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1. Introduction

Mt Buller and Mt Stirling Resort Management Board (RMB), now incorporated into Alpine Resorts Victoria (ARV)
determined the need for a 100 ML water storage as part of the Mt Buller Sustainable Water Security Project. This
project aims to provide a reliable water supply to the resort, capable of meeting future demand. The water storage
was constructed between October 2019 and May 2020 and had a 10.3 ha construction footprint. The footprint of
the storage is adjacent to sensitive alpine ecosystems, particularly native vegetation and habitat for significant
species, that are immediately down-gradient of the storage construction footprint.

A Hydrological and Ecological Monitoring and Adaptive Management Program (HEMAMP) was developed to
monitor the condition of the ecosystems, notably Alpine Sphagnum Bogs. The HEMAMP was implemented prior to
the commencement of construction to obtain a baseline of information on surface water, groundwater and
ecological conditions. Monitoring has continued post-construction. These pre-construction and post-construction
monitoring periods have been referred to as baseline and impact periods in data reporting.

The hydrological component of the HEMAMP has involved bi-annual groundwater and surface water monitoring
and sampling, undertaken by RMB. The annual monitoring period has included one monitoring event in spring
(typically November) and one in late summer (typically February). In 2023, an additional monitoring round was
added in April. This was added in response to a peer review of the monitoring program by Monash University as
well as recommendations from the former Department of Environment, Land, Water and Planning (DELWP)".

1.1 Purpose of this report

The purpose of this report is to present the data obtained from the annual groundwater and surface water
monitoring at Mt Buller in the 2022-2023 hydrological monitoring period (i.e. November 2022, February 2023 and
April 2023 monitoring events).

1.2  Scope and limitations

This report: has been prepared by GHD for Alpine Resorts Victoria and may only be used and relied on by Alpine
Resorts Victoria for the purpose agreed between GHD and Alpine Resorts Victoria as set out in section 1.1 of this
report.

GHD otherwise disclaims responsibility to any person other than Alpine Resorts Victoria arising in connection with
this report. GHD also excludes implied warranties and conditions, to the extent legally permissible.

The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed
in the report and are subject to the scope limitations set out in the report.

The opinions, conclusions and any recommendations in this report are based on conditions encountered and
information reviewed at the date of preparation of the report. GHD has no responsibility or obligation to update this
report to account for events or changes occurring subsequent to the date that the report was prepared.

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD
described in this report. GHD disclaims liability arising from any of the assumptions being incorrect.

GHD has prepared this report on the basis of information provided by Alpine Resorts Victoria and others who
provided information to GHD (including Government authorities), which GHD has not independently verified or
checked beyond the agreed scope of work. GHD does not accept liability in connection with such unverified
information, including errors and omissions in the report which were caused by errors or omissions in that
information.

The opinions, conclusions and any recommendations in this report are based on information obtained from, and
testing undertaken at or in connection with, specific sample points. Site conditions at other parts of the site may be
different from the site conditions found at the specific sample points.

! Now the Department of Energy, Environment and Climate Action (DEECA)
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Investigations undertaken in respect of this report are constrained by the particular site conditions, such as the
location of buildings, services and vegetation. As a result, not all relevant site features and conditions may have
been identified in this report.

Site conditions (including the presence of hazardous substances and/or site contamination) may change after the
date of this Report. GHD does not accept responsibility arising from, or in connection with, any change to the site
conditions. GHD is also not responsible for updating this report if the site conditions change.

1.3 Assumptions

The following assumptions have been adopted to prepare this report:

GHD has relied upon data collected by the RMB, including climate (surface water flow and snow depth) data.
This has been assumed as being accurate. GHD has not completed any independent verification of the data
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2. Overview of monitoring program

2.1 Objectives

The objective of the water monitoring program is to identify potential implications on surface water and
groundwater levels and quality caused by the construction and operation of the water storage.

2.2 Monitoring network

2.2.1 Surface water

2211 Boggy Creek

Prior to 2018, there were two surface water sampling locations at weirs referred to as Boggy Creek 1 and Boggy
Creek 2. Following a site inspection and sampling event in February 2018, a third location was added, at a weir
downstream of the existing sampling locations.

The surface water sampling locations since 2018 include:
Boggy Creek 1
. Pick up Location 1, west of the shed and tank
. Pick up Location 2, south of the shed and tank
Boggy Creek 2

. At a weir downstream of the two Boggy Creek 1 sites

These three sampling sites are shown in Figure 1 and are summarised in Table 1.

Table 1 Surface water monitoring network
Location Name UTll.I'I zone 55 Coordinates Location
E.:l'-ilng Marthing

Boggy Creek 1 p/u 1 449,781 5,889,496 Collection point is behind the shed off to the right
up the hill, away from the tank pick up 1

Boggy Creek 1 p/u 2 449,857 5,889,488 Collection point is by the weir located on this hill
behind the shed called Boggy Creek 1, pick up 2

Boggy Creek 2 449,678 5,890,310 Collection point is by the weir at Boggy Creek 2

Environmental Watering 449,656 5,888,881 Collection point is the western pipe of the EWS

System (EWS) distribution pit, located on the northern wall of the
dam.

(western pipe is the groundwater collection drain,
eastern pipe is the leakage collection drain)

It is noted that limited flow data has been provided for surface water. Therefore, surface water flow analysis is
limited in this report. RMB installed new flow gauges at Boggy Creek weir 1 pickup 1 and pickup 2 in January and
May 2022, which record flow rates at a daily frequency, although there are error periods in the new data. This data
is included in Appendix B.
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2.21.2 Environmental watering system
The fourth sampling location is the Environmental Watering System located at the toe of the storage embankment.

To prevent excessive hydrostatic pressures on the storage lining system, the storage was constructed with an
under-drainage system. The design drawings in Appendix A show the drainage system as comprising bedding
sand with a network of DN100 collection pipes. The pipes terminate at central point beneath the storage, and then
gravity feed to a 'distribution pit' located at the toe of the northern embankment. Groundwater collecting beneath
the storage can then be directed to the north and discharged over the landscape. There are two (0.6 m deep)
soakage trenches extending to the east (~58 m) and west (~107 m) of the distribution pit which spread the
discharge across the northern slopes of Mount Buller. The pipe comprises both slotted and non-slotted intervals so
that EWS water is mostly redirected to the Alpine Bog areas.

Sampling of the EWS is completed using the same methodology as that applied to the Boggy Creek locations.
Flow meters are installed in the distribution pit, however due to difficulties obtaining WI-FI, the meters were not
able to be incorporated into the existing SCADA network. Therefore, no gauging data is currently available.

2.2.2 Groundwater

2.2.21 Bore locations

The groundwater monitoring network originally comprised 14 bores which were installed as part of the initial
geotechnical investigations. The original monitoring network is shown in Figure 1 and these bores were gauged
multiple times during the preconstruction period to establish baseline conditions.

Additional bores were installed to target Alpine Bog areas e.g. BH16, BH17 and BH18. A review of the program by
GHD (2018) recommended that water quality sampling continue at bores BH06, BH09, BH16, BH17 and BH18
during the construction period. The remaining bores (BH04, BHO4A, BHO7 and BH10) were to be manually gauged
for the standing water level during sampling rounds (refer Table 2).

Table 2 Groundwater monitoring network

Automatic SWL data Manual gauging Groundwater sampling
logger

BHO04

BHO4A

BHO06 v
BHO7

BHO09 v
BH10

BH16

BH17

BH18 v

IR IS N IR IR IR N R RN
&

v

Many of the original bores were located within the storage construction footprint and were destroyed in-situ during
the construction program. During a site inspection by GHD in late 2021, bore BHO9 could not be identified and was
suspected as being hidden by fill material. Bore BH10 was sampled in place of the 'missing' bore BH09. Bore
BHO09 was subsequently identified using a metal detector in March 2022. The bore condition was reviewed and as
it appeared to be sound and operational, it has been re-incorporated into the monitoring program.

2222 Monitoring bore construction

The construction details for each groundwater monitoring bore are shown in Table 3. The bores which are no
longer operational have been shaded grey.
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Table 3 Groundwater monitoring bores construction details

Zone 55 Coordinates
Bore ID

Screen (m bgl)

Screened Lithology

BHO4 449,692.8 5,888,663 15.68 8.68 14.68 Ca,\r/lblj’ etore
BHO4A 449,692.6 5,888,663 2.56 1.56 2.56 Basalt
BHO5 449,547 .4 5,888,727 19.8 14 19.8 Granitic Soils
BHO5A 449,546.6 5,888,727 25 1.5 25 Colluvium
BHO6 449,429.0 5,888,787 9 6 9 Granite
BHO7 449,658.3 5,888,915 0 Bog/Granitic Soil
BHO9 449,611.8 5,888,835 6 3 6 Granite
BH10 449,679.9 5,888,856 9 6 9 Granite
BH13 449,580.0 5,888,729 9 6 9 Colluvium
BH14 449,683.5 5,888,724 19.5 16.5 19.5 Granite
BH14A 449,683.9 5,888,725 15 12 15 Granite
BH14B 449,684.4 5,888,725 9.5 6.5 9.5 Granitic Soils
BH15 449,626.7 5,888,695 23 20 23 Granitic Soils
BH15A 449,629.6 5,888,696 6 3 6 Colluvium
BH16 449,459 5,888,860 21 1.1 21 Granitic Soils
BH17 449,701 5,888,866 22 22 Granitic Soils
BH18 449,922 5,888,830 215 1.15 2.15 Granitic Soils
Note: grey shading denotes bores which are no longer operational

2.3 Sampling and analytical program

The monitoring is conducted tri-annually (previously bi-annually), in the months of February, November and April
each year. The April monitoring round was introduced in 2023. The reporting period follows the financial year, i.e.
this report documents results of the monitoring period November 2022 - April 2023.

2.31 Surface water

2311 Sampling method

A standard operating procedure (SOP) has been prepared for the hydrological monitoring program, to help to
maintain consistency in the instance that a change in RMB staff should take place. Sampling for the 2022-2023
monitoring events was undertaken in accordance with this procedure.

Photographs of the sampling points are taken at each site and are attached in Appendix C. Samples are taken on
the inside of the weir wall from the nearest access point at each weir:

the western corner at Boggy Creek 1 p/u 1 and Boggy Creek 2

the eastern corner at Boggy Creek 1 p/u 2

The western pipe within the EWS distribution pit
One duplicate and one split sample is required for each surface water monitoring event, as summarised in Table 4.

This can be taken at either of the primary sample locations, making sure that the location of the duplicate sample
is noted on the field sheet.
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Table 4 Number of surface water samples required per monitoring event

Sample Type

Primary sample 4
Primary laboratory duplicate (Duplicate) sample

Inter-laboratory duplicate (Split) sample

2.31.2 Analytical program

Table 5 lists the analytes requested for each surface water sample. Prior to taking a sample, a calibrated field
water quality meter was used to measure in-field water quality parameters. The calibration certificate has been
attached as Appendix C). The field and laboratory parameters are summarised in Table 5. In addition to the
analytes in Table 5, metals were also analysed in November for comparison with metal results obtained in 2015.
Incorporating metal results in April 2023 evens this to one impact year and one baseline year.

Table 5 Surface water analytes
In-situ field Boggy Creek p/u 1 Temperature
measurements Boggy Creek p/u 2 pH
Boggy Creek 2 Dissolved oxygen
EWS Oxidation - Reduction Potential (Redox)
Electrical Conductivity (uSiem)
SWi1 Boggy Creek p/u 1 Electrical conductivity (EC)
(laboratory analysis) Boggy Creek p/u 2 Total Dissolved Solids (TDS)
Boggy Creek 2 pH (field)
EWS Nutrients (Total P, N), Total Kjeldahl Nitrogen (TKN)
Maijor ions (Ca, Mg, Na, K, CI, S04, HC03, C03 and N03)
Turbidity

Suspended Solids

2.3.2 Groundwater

2.3.21 Sampling method

A standard operating procedure (SOP) has been prepared for the hydrological monitoring program to help to
maintain consistency in the instance that a change in field staff should take place. Sampling for the 2022-2023
monitoring period was undertaken in accordance with this procedure. The procedure is consistent with EPA
Publication 669.1 (2022).

One duplicate and one split sample is required for each groundwater monitoring event, as shown in Table 6. This
can be taken at either of the primary sample locations, making sure that the location of the duplicate sample is
noted on the field sheet.

Table 6 Number of groundwater samples required per monitoring event

Sample Type

Primary sample 5
Primary laboratory duplicate (Duplicate) sample
Inter-laboratory duplicate (Split) sample
Monitoring bores are purged of standing water (minimum three casing volumes, where possible) prior to sampling

using a dedicated, disposable bailer to eliminate cross contamination. Field parameters are monitored throughout
the purging process using a calibrated field water quality meter.
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The bore is considered ready for sampling when the field indicators stabilise, in accordance with EPA Victoria
(2022). Some bores are sampled without purging when there is insufficient recharge to purge three casing
volumes of water or where recharge rates are very low.

The volume of water purged, and comments on observed characteristics of the water, are recorded on the field
sheet for each bore (refer Appendix C).

2.3.2.2Analytical program

Table 7 summarises the analytes requested for each groundwater sample, and the field measured water quality
parameters. In addition to the analytes in Table 7, metals were also analysed in November for comparison with

metal results obtained in 2015. Incorporating metal results in April 2023 evens this to one impact year and one

baseline year.

Table 7 Groundwater analytes
In-situ field BHO6, BH09 (BH10*), BH16, Temperature
measurements BH17, BH18 pH

Dissolved oxygen

*BH10 was monitored in place Oxidation - Reduction Potential (Redox)
of BHO9 in the 2021-2022 period . . .
Electrical Conductivity (uSiem)

GWA1 BHO6, BH09 (BH10*), BH16, Electrical conductivity, Total Dissolved Solids and pH

(Laboratory analysis) BH17, BH18 Nitrate (as N), Nitrite (as N), Nitrogen (Total Oxidised) and
Phosphorus (Total)

Alkalinity (total) as CaCO3, Alkalinity (Bicarbonate as
*BH10 was monitored in place CaCO03), Alkalinity (Carbonate as CaCO3)

of BHO09 in the 2021-2022 period | Calcium, Magnesium, Potassium, Sodium, Chloride,
sulphate

2 . 3. 3Laboratory

Samples are placed in an esky and chilled during the field sampling. Samples are stored in eskies on ice until they
are ready for dispatch to the analytical laboratory with fresh ice.

The samples are submitted to ALS Environmental Laboratories Pty Ltd (ALS) as the primary laboratory and
Eurofins MGT Pty Ltd (Eurofins) as the independent, secondary laboratory for QA/QC analysis.

A completed chain of custody form is submitted with the samples. Eurofins MGT and ALS are both registered with
NATA?Z for the nominated analyses.

2 . 3. 4Water quality objectives

The Environment Protection Act 2017 commenced on 1 July 2021 and specifies new objectives of the EPA and
consequential amendments to the former act Environment Protection Act 1970. The Act changes Victoria's focus
to a prevention based approach, rather than preventing waste and pollution impacts and managing these after
they have occurred. Central to the Act is the general environmental duty (GED) which requires Victorians to
reduce the risk of their activities potentially harming the environment or human health through waste and pollution.

The Act introduces two subordinate instruments:

Environment Protection Regulations (EPR)

Environment Reference Standard (ERS)

2 NATA- National Association of Testing Authorities
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Under section 93 of the new Environment Protection Act 2017, an Environmental Reference Standard (ERS) is
used to assess and report on the environmental conditions throughout Victoria. The ERS:

Identifies environmental values (human health and the environment) to be achieved or maintained in Victoria

Specifies indicators and objectives used to measure, determine or assess whether those environmental
values are being achieved, maintained, or threatened

The ERS is not meant to represent a compliance standard, but rather has a primary function to provide an
environmental assessment and reporting benchmark. The ERS contains environmental values for each element of
the environment in separate parts, i.e. air, land, water (surface and groundwater), however, the different elements
of the environment can impact each other and the interactions between them need to be considered.

The ERS classifies the waters of Victoria (surface water and groundwater) into segments, with each segment
having particular identified environmental values. For the surface and groundwater at the water storage, the
protection of water dependent ecosystems and species is most relevant.

The ERS also sets indicators and objectives for the environmental value of the water, which for water dependent
ecosystem and species are the Australian and New Zealand Guidelines for Fresh and Marine Water quality (ANZG
2018, updated July 2021). The ANZG (2018) guideline allows for water quality objectives to be selected based on
different levels of species protection sought.

The results of the 2022-2023 monitoring program have been compared to the criteria of ANZG (2018, updated July
2021) for 95% Freshwater species protection. Of the analytes included in the laboratory program, a water quality
objective criterion exists for nitrate (2.4 mg/L as N).
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3. Monitoring results - Climate

3.1 Rainfall

The Bureau of Meteorology maintains an active climate station at Mt Buller (Station No. 083024). The automated
station is located approximately 500 m from the water storage dam at Tirol flat and monitors temperature (highs
and lows) and rainfall (amongst other climate parameters) at a daily frequency. The monthly rainfall for the 2022 -
2023 monitoring period has been summarised in Table 8.

Table 8 Monthly rainfall (mm) over the 2022-23 monitoring period
March 2022 101
April 2022 166
May 2022 122
June 2022 202
July 2022 96
August 2022 260
September 2022 231
October 2022 490
November 2022 290
December 2022 127
January 2023 35
February 2023 64
March 2023 185
Year Total 2,370

Table 9 presents the monthly rainfall for the previous three years as well as the mean monthly rainfall during the
baseline years and 1990 to 2018. From the table it can be seen that total rainfall over the recent years is higher
than the historical range. The annual total for 2022 was 960.9 mm above the long term (1990-2018) average, and
586 mm above the mean recorded during the baseline years 2012-2018.

Rainfall trends are shown in Figure 2 for the years 2014 to 2023. To show the variability of the climate, the
cumulative monthly rainfall deviation has also been included in Figure 2. This has been prepared to identify long
term rainfall trends for the period 1990 to 2023 to characterise the influence of climate on groundwater levels. The
absolute value of the residual mass curve is not important, but rather the slope:

A positive slope indicates a wetter than average period.

A negative slope indicates a drier than average period

A section of both negative and positive indicates a period of generally average rainfall

The grade of the slope indicates how much wetter or drier than average the climate is
Note that the cumulative deviation from mean monthly rainfall has been calculated from 1990 to present, and so

on the graph starts at a negative value based on previous years of rainfall. The residual mass curve indicates that
rainfall has been close to average between 2018 and the present.
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Table 9 Monthly rainfall during impact years and historical mean rainfall

Mean monthly rainfall Monthly Rainfall

January 75.7 101.5 114.4 122 136.6
February 75.1 84.6 95.6 76.6 19.4
March 76.9 107.8 108.8 134.4 100.8
April 97.1 100.7 358.2 51.8 165.6
May 125.1 184.6 136.6 142.4 122.0
June 146.1 166.3 179.2 180.0 202.0
July 163.6 213.0 74.6 148.4 96.4
August 167.0 215.7 129.4 98.0 260.4
September 148.5 143.9 118.0 0.0 2314
October 108.4 111.2 270.8 92.0 490.0
November 109.1 91.2 44.6 136.8 290.0
December 95.1 134.6 69.0 75.2 126.6
Year Total 1,280.3 1,655 1,422.6 1,699.2 2,241.2

3.2 Snow depth

As the water storage and the associated groundwater monitoring bore network are above the snow line, they get
inundated with snow during the winter period. Snow is another form of precipitation that can recharge the aquifers
underlying the summit.

Mt Buller Ski Lifts (Ski Patrol) undertakes snow gauging at three (3) locations across the resort:

Tirol flat
Boggy Creek
Family Run

These sites have been in use continuously since 1987 and are considered to be reasonably close to the study site
to provide an indication of snow depths. Of the three sites, the Tirol and Boggy Creek gauges considered reflective
of the conditions at the water storage site and are described below based on historical records:

Tirol flat

The gauge is located near the BoM (Bureau of Meteorology) automated weather station (083024). The
monitoring site is located above the tree line and generally receives the least amount of snow, has sunlight all
day, is prone to scouring from wind effect and in spring will lose all its snow first, in line with the north side of
the mountain. It is not unusual during a significant snowfall for the Tirol Gauge to have nothing on it due to
wind. Although the Tirol Gauge has the least amount of snow due to exposure, all the gauges are well above
the lowest skiable point of 1,375 m, therefore average depths are recorded and helps reflect snow across the
whole resort

Boggy Creek
The gauge is located at the top of the Boggy Creek T-Bar. The gauge is above the tree line and receives
sunlight all day and has little or no wind affect. It receives considerably more snow than the Tirol Gauge

The snow depth information for the Tirol flat gauge has been shown in Figure 3. The graph has two snow depths
reflecting the natural snow depth and that resulting from snow making activities. The graph indicates that natural
snow depth was greater for a longer period of time in 2022-2023 compared with the previous two impact years.
However, snow depth remained within the range of the baseline years.
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Figure 3

Snow depth data January 2014 - June 2023
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4. Monitoring results - Network condition

4.1 Surface water

The surface water monitoring sites remain easily accessible for sampling. The weirs at each sampling site
appeared to be in a similar condition to previous monitoring rounds.

4.2 Groundwater

All but two of the groundwater monitoring bores were in a sound condition i.e. there was no obvious damage to the
casing or headworks, and they were secure and operational. Bores BHO4 and BH10 were the exception, as both
of their secure monuments had been damaged (refer Table 10). Bore BH04 was covered by realigned road works
due to the dam construction in 2019-2020. Bore BH10 was not open over its full depth, however, access into the
screen interval was possible.

All of the monitoring bores designated for sampling (BH06, BH09, BH16, BH17 and BH18) are in operable
condition.

Table 10 Summary of monitoring bore condition

Bore ID HEMAMP Water Datalogger Condition
Quality Site installed? (Y/N)

BHO4 No Identified Headwork removed and PVC casing
exposed. Casing was intact (and
open) down to the constructed bore
depth in the last monitoring round,
however the well has been covered by
road works during this monitoring
round (Refer to Photographs in
Appendix C).

BHO4A No Identified N Headwork removed and PVC casing
exposed. Casing was intact (and
open) down to the constructed bore
depth in the last monitoring round,
however the well has been covered by
road works during this monitoring
round (Refer to Photographs in
Appendix C).

BHO6 Yes Identified y Operational and secure

BHO7 No Identified N Bore depth has reduced to 0.84 m
from an original depth of 1.77 m.
Bentonite is protruding at the top of the
well around the J plug.

Headworks are operational and secure
BHO9 Yes Identified y Operational and secure

BH10 No Identified N Headwork has been damaged and
positioned loosely atop the well
opening.

The bore depth has reduced to 5.6 m
from an original depth of 8.25 m.

BH16 Yes Identified y Operational and secure
BH17 Yes Identified y Operational and secure

BH18 Yes Identified y Operational and secure

GHD | Alpine Resorts Victoria | 12565989 | Mt Buller HEMAMP Groundwater and Surface Water Monitoring Review 13
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5. Monitoring results - Surface flows

Flow meters were installed by RMB at Boggy Creek 1 and Boggy Creek 2 in January and May 2022. There is no
flow gauging data for earlier impact periods. Six months of data was collected in 2022 from these locations,
however further work is required to make sure that a continuous flow record is obtained moving forward. GHD
have been provided with data from 2019 which is believed to be total flow for Boggy 1 only (this data is referred to

as surface flow).

There is insufficient data to make a reasonable assessment as to whether a significant change has occurred as a
result of the storage construction. It is understood that a flow gauge has been installed at the Boggy 1 and Boggy
2 weir and that this will be incorporated into the monitoring program and analysed in the next annual report.
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6. Monitoring results - Groundwater levels

6.1 Data corrections

Automated water level dataloggers were installed in bores BH06, BH09, BH16, BH17 and BH18. The dataloggers
(Insitu® LevelTROLL ™) were non vented units and therefore barometric pressure datalogging was completed by
installing an Insitu® BaroTROLL v in bore BH06. The barometric logging enabled water level correction in the
non-vented units. The dataloggers were removed, inspected, and downloaded during each monitoring round.

A manual measurement of the standing water level (SWL) is also taken for all monitoring bores (refer Appendix B)
during each sampling round. For bores containing dataloggers, the SWL is manually taken before and after
removing the datalogger. Standing water levels were manually measured using a hand held electronic water level
probe. Manual SWL data is summarised in Appendix B.

There have been some issues identified with the water level logging data in terms of reference datums being
incorrectly set and loggers switched in boreholes. This has required GHD to undertake some post processing of
data, and the manual correction of barometric response. In some cases there are data gaps in the time series
monitoring record.

6.2 Hydrographs

Hydrographs for each monitoring bore are presented in Appendix B. The following is noted regarding the format of
the hydrographs:

The approximate construction period of the water storage has been indicated on the SWL graph

Snow depth and rainfall has been appended to each graph

A rainfall cumulative deviation has been included in the rainfall chart. It is based upon rainfall data since 1990

6.2.1 Evidence of bore failure

Anomalous water levels can be taken as circumstantial evidence of bore failure. Anomalous water levels were not
identified in any of the monitoring bores.

6.2.2 Summary

Interpretations of the hydrographs for each monitoring bore are included in Table 11. Bores which are manually
gauged have also been included in this table.

There is no groundwater abstraction occurring at Mount Buller and therefore the water level response in the
monitoring bores is strongly dependent upon the prevailing climate. From the review of the hydrographs, the
monitoring bores BH06, BH16 and BH18 exhibit similar responses to rainfall during the water storage construction
period compared to the preconstruction or baseline monitoring period.

BHO09 and BH17 exhibit changes in SWL trends following the water storage construction period. This indicates that
there may be impacts occurring from the water storage at BH17 and BH09. Both of these bores are located on the
northern side of the dam, close to the path of the summit nature trail.

Interpretation of the water level response in the manually monitored bores is more uncertain owing to the
frequency of the water level gauging.
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Table 11

BHO4

BHO4A

BHO6

BHO7

BHO09

OFFICIAL

Summary of hydrograph and other water level data responses

Bore ID Monitoring Comment
method

Carbonaceous
Mudstone

Basalt/residual
soils

Granite
(weathered)

Granitic soil
(bog)

Granite (sandy
clay/clayey
sands)

Manual only

Manual only

Datalogger +
Manual

Manual only

(Datalogger
prior to 2018)

Datalogger +
Manual

Works were occurring at the location of BH04 and BHO4A on the day of monitoring in April 2023.

This bore has only manual gauging data. There is no obvious change in the water level response in this bore since the
construction of the storage.

Works were occurring at the location of BH0O4 and BHO4A on the day of monitoring in April 2023.

BHO4A has been dry, i.e. contains no water, over most of its monitoring record (water levels greater than 2.5 m below the
surface). This suggests that the residual soils overlying the basalt are unsaturated.

Bore BHO06 is upgradient of mapped bogs near BH16.

The hydrograph is responsive to rainfall and shows a strong seasonal trend. The SWL patterns are similar for 2015 and 2019;
both following periods of below average rainfall. The SWL during 2022-2023 following above-average annual rainfall in 2022,
resembles the trend in 2016-2017 following above-average rainfall in 2016.

These trends suggest that the bore is behaving in the same way as it was prior to the water storage construction, i.e. no
obvious impact from the water storage is apparent at this bore.

Water levels are generally greater than 5 m below the surface, however during the snow season and spring, water can be
within 2 m of the surface. After recharge during the Winter and Spring periods, water levels exhibit a slow decline over the
Summer, i.e. the aquifer storage is filled, and than slowly drains over summer, providing water flows to down-gradient springs.
Declines in some cases have continued below the base of the logger (9 m).

Water levels recovery following in late Autumn is relatively rapid.

The limited results of manual gauging during the impact period indicate that the SWL is continuing to respond to seasonal
trends and remains within the baseline range.

This is a shallow bore (1.0 m depth) which reacts to rainfall events. It is located within a mapped bog area immediately north
of the water storage dam. In late Summer water levels can fall below the base of the monitoring bore. The bore indicates that
for the majority of the year, water levels are within 1 m of the surface or shallower, however, there are small periods in the late
Summer through Autumn where water levels become deeper than 1 m.

There is an obvious change in the water level response in this monitoring bore since the construction of the storage. During
the baseline period, the hydrograph exhibits a strong seasonality, with water level lows typically between 2.5 m and 3 m.
Water levels can become artesian in late Winter and Spring.

Prior to storage construction water levels would decline over the Summer period as water drains from aquifer storage,
resulting in a pronounced seasonal response. Towards the end of the construction period the water level response changed,
noting that this bore is directly down-gradient of the storage. Water levels no longer become artesian (a reduction in aquifer
storage), and the seasonal drainage has stopped, with rapid water levels frequently responding between 1 m and 2.5 m.

The groundwater catchment supplying water to the zone monitored by this bore has been disturbed by the storage
construction. There is additional storage of infiltrating rainfall into the embankment materials (immediately north of the bore),
and changes in recharge due to the storage itself. The bore is located marginally up-gradient of the western arm of the EWS.
In short the bore is indicating that the water table is getting more frequent recharge events, but the total volume of recharge is
not as much.
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Bore ID Monitoring Comment
method

BH10

BH16

BH17

BH18

Granite
(extremely
weathered-
moderately
weathered)

Clayey
gravelly SAND
and Silty
GRAVEL

Clayey SAND

Clayey SAND

Manual only
Datalogger
prior to 2019)

Datalogger +
Manual

Datalogger +
Manual

Datalogger +
Manual

The response of monitoring bore BH10 was similar to bore BHO9 in the baseline period monitoring. Manual gauging results
indicate that the SWL is continuing to respond to seasonal trends and remains within the baseline range.

The hydrograph exhibits a strong seasonality, with water levels typically deeper than 2 m, but become within 0.5 m of the
surface in the peak of the snow season. Water levels exhibit a steady decline over the Summer period, and fall to around 6 m
below the surface. Water level recovery is rapidly, rising over 5 m with rainfall and the commencement of the snow season.
Smaller rainfall events in early Autumn do not seem to have a significant influence in terms of arresting the rate of water
decline during the Summer/Autumn period. The significant variation in water levels, and slow drainage from the Winter/Spring
highs potentially suggests that storage in the granites may form a significant contribution to down-gradient seeps and spring
flows.

Bore BH16 is located cross slope from the storage, and within the margins of a bog.

Water levels exhibit a strong seasonality and decline during the Summer and late Autumn periods. At times during Winter
water levels can become artesian. As per other monitoring bores, there is a gradual decline in water levels following winter as
groundwater drains from storage, however, water level recovery can be rapid. Larger rainfall events are, however, evident in
the water level monitoring response. In this bog, there seems to be tendency for water levels to remain more stable (generally
within 1 m variation between seasons), with groundwater storage taking more time to deplete, and recharge.

The hydrograph shows no obvious changes between the pre- and post water storage behaviour.

BH17 is a shallow bore located within the margins of a bog. In the baseline years the bore shows similar features to that of
bore BH16, i.e. an obvious seasonal response. At times the groundwater level has been artesian, and in some cases water
levels remained artesian throughout the year.

Since the construction of the storage the seasonal response of the water level has not been as pronounced.

This bore is located directly down-gradient of the storage and it would seem that the construction of the storage has modified
aquifer recharge in this area. It is noted that groundwater levels are tending to remain more stable (generally within 0.5 m of
the ground surface, and 0.5 m variation between seasons), with groundwater storage taking more time to deplete, and
recharge. The bog in this area is receiving water from the EWS.

This bore is located further to the east of the water storage. Bore BH18 appears to be experiencing similar trends and ranges
in SWL in the impact years and baseline years. This indicates that the bore is not being impacted by the water storage.

Water levels exhibit a strong seasonality and decline during the Summer and late Autumn periods. Water levels are reactive to
rainfall events. At times during late Summer/Autumn water levels can fall below the base of the bore, however, they can
quickly respond following a rainfall event.
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7. Monitoring results - Water quality

7.1 Surface water

7.1.1  Field parameters

Table 12 summarises the field monitoring data (obtained immediately prior to sampling) for the 2022-2023 events.
Field monitoring sheets have been attached in Appendix C. The stabilised field readings are displayed in both
graph and table form alongside previous years in Appendix D, to allow comparison between the baseline and
impact periods.

Table 12 and Appendix D show that the field parameters appear to remain within the same range between the
baseline and impact periods at each location. No obvious change in Temperature, pH or Dissolved Oxygen has
been identified from the field water quality parameter monitoring. Changes in Oxidation-Reduction Potential and
Electrical Conductivity were noted in the 2022-2023 monitoring round as described below.

Typically, the field parameter results demonstrate:

Temperature averages are approximately 8°C to 9°C at each location

At all locations, pH typically ranges from slightly acidic to neutral. Boggy Creek 1 recorded a pH of 9 to 10 in
2015, but this is not considered to be significant to the baseline-impact analysis

Dissolved Oxygen values in the creek typically range between 7 mgll and 12 mgll with the exception of a low
reading of 0.5 mgllin January 2014 at Boggy Creek 1 plu 1

Oxidation Reduction Potential (ORP) is the most variable field parameter in all monitoring locations. The ORP
averages are slightly less oxidising during the impact period at all locations yet remain within the range of the
baseline monitoring period

Negative ORP results indicated reducing conditions in the November 2022 monitoring round at all locations.
This was an anomaly to the previous and subsequent monitoring rounds and may have been an instrument
error

Electrical conductivity (EC) has reduced at each Boggy Creek location during the 2022-2023 monitoring
period but remains within the historical range.

The Boggy Creek sampling locations averaged 14.0 pSiem in the 2022-2023 monitoring period, compared to
an average of 25.3 uSiem over the previous impact years. The overall averages remain similar between the
baseline and impact years.

Table 12 Surface water field measurements for November 2022 to April 2023
Location | Field Parameter | Nov 2022 | Feb 2023 | Apr 2023
Boggy Creek 1 Temperature (°C) 5.1 9.2 75
(p/u 1) pH (pH units) 8.15 7.57 7.7
Dissolved Oxygen 11 104 11.73
(mg/L)
Oxidation - Reduction -70.8 66.3 116.2
Potential (mV)
Electrical Conductivity 9.3 19.5 15.2
(uSiem)
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Boggy Creek 1 Temperature (°C) 5 8.2 7
(plu2) pH (pH units) 73 7.14 7.59
Dissolved Oxygen 10.92 9.93 11.34
(mgli)
Oxidation - Reduction -42.6 98.6 84.4
Potential (mV)
Electrical Conductivity 7.6 15 12.8
(uSiem)
Boggy Creek 2 Temperature (°C) 5.6 9.6 7.6
pH (pH units) 7.19 7.47 8.27
Dissolved Oxygen
(mgll) 10.97 9.8 12.43
Oxidation - Reduction
Potential (mV) -11.1 81.4 9.3
Electrical Conductivity
(uSiem) 10.8 19.1 171

7.1.2 Analytical results

Analytical results are presented in summary tables in Appendix E. The certified laboratory reports are attached in
Appendix F. The discussion below focuses on differences between the baseline and impact periods.

Physico-chemical

For all monitoring locations, laboratory measurements of pH and EC are typically within the same range during
both the baseline and impact monitoring periods. These parameters are typically within the same range as the field
measurements. The pH range is typically slightly acidic to neutral.

New TDS maximums were recorded for Boggy 1 p/u 1 and Boggy 2 in the 2022-2023 monitoring round, however
the overall trends remain similar. Boggy 1 p/u 1 saw spikes in TDS in November 2022 and April 2023, however
February 2023 was within the previous range.

Acidity and Alkalinity

At all locations, carbonate alkalinity is not identified above the limits of laboratory reporting (LOR) throughout the
available monitoring record (as pH is generally well below 8.3). Concentrations of bicarbonate alkalinity are similar
between the baseline and impact periods. Bicarbonate concentrations lowered slightly in November 2022 across
all creek locations but increased again over the following two sampling rounds.

Major lons

At all locations, major ions such as calcium, magnesium and potassium ions are all within a similar range across
the monitoring record, noting that the concentrations are very low; i.e. sodium and calcium <3 mg/L, magnesium
and potassium <1 mg/Land chloride approximately 1 mg/L. Many of the major ion concentrations have been
reported below the LOR in the baseline and impact periods.

Nutrients

At all locations, total oxidised nitrogen and Total Kjeldahl Nitrogen (TKN) are within a similar range across all
monitoring periods, and in many instances, below the LOR. Nitrate ranges are similar in all wells and showed a
mild decrease in the start of the impact period, before increasing in the 2022-2023 monitoring period.
Concentrations of phosphorus (Total) are low and are also below the LOR in many instances.
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7.1.3 Summary table

Results are summarised in Table 13.

Table 13 Key analyte results for surface water

Key analyte Boggy Creek 1 p/u 1 Boggy Creek 1 p/u 2 Boggy Creek 2

pH Appears to be consistent between baseline and impact periods.
Typically slightly acidic to neutral.

Electrical Appears to be consistent between baseline and impact periods.

conductivity Concentration ranges from 20 to 50 uSiem

Turbidity Slightly lower in the impact Appears to be consistent between baseline and impact periods.
period (average of 0.4 NTU Typically <1 NTU

compared to 1.3 NTU in
baseline period).

Typically <2 NTU

Bicarbonate Appears to be largely Appears to be consistent between baseline and impact periods.
consistent between baseline Concentrations ranges from 10-15 mg/L.

and impact periods with the
exception of February 2022.

Concentrations ranges from
12-15 mg/L except for Feb
2022 at 37 mg/L.

Carbonate Consistent between baseline and impact periods.
Concentration below detection limit.

Calcium, Appears to be consistent between baseline and impact periods.
Magnesium, lon concentrations typically <2.6 mg/L.
Potassium,

Sodium, Chloride

Nitrogen and Appears to be consistent between baseline and impact periods.
nitrate Typically <1 mg/L.
Phosphorus and Appears to be consistent between baseline and impact periods.
phosphate Typically <1 mglL.

7.2 Groundwater

7.2.1 Field parameters

Table 14 shows the measurements taken in the field immediately prior to sampling for each site for November and
February. These are displayed in both graph and table form alongside previous years in Appendix D, to allow
comparison between baseline and impact periods.

From Appendix D, the field parameters appear to remain within the same range between baseline and impact
periods at each groundwater monitoring location. This indicates that water quality has not obviously changed, with
the exception of minor changes in ORP and EC. Typically, the field parameter results demonstrate:

Temperature averages between approximately 6°C to 10°C at each location, with bore BH18 exhibiting the
widest variation in temperature
At all locations, pH ranges from acidic to neutral

DO values are generally similar among all bores. Note that DO measurements are less reliable than other
parameters due to the sampling method (bailer). Average DO remains similar between the baseline and
impact years. The EWS DO value is within the range of the bores
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ORP in February 2023 and April 2023 was within the typical range for each bore. ORP was significantly lower

in the November 2022 event (including negative values which have not been historically recorded at some
locations). The November ORP results may be related equipment error. The EWS ORP concentration are
consistent with that identified in the bores

EC remains reasonably consistent at each location between the baseline and impact periods. The EWS

discharge has a similar EC

Table 14 Groundwater field measurements November 2022- April 2023
Borehole ID Field Parameter Nov 2022 Feb 2023 Apr 2023
BHO6 Temperature ('C) 4.1 5.8 54
pH (pH units) 3.85 5.07 5.7
Dissolved Oxygen (mgll) 9.92 9.06 9.18
Oxidation - Reduction Potential 8.7 199.9 146.9
(mV)
Electrical Conductivity (uSiem) 19.1 38.2 37.2
BH09 Temperature (°C) 4.8 6.4 84
pH (pH units) 4.68 5.28 5.54
Dissolved Oxygen (mgll) 6.83 8 8.53
Oxidation - Reduction Potential -40.4 184.5 190.5
(mV)
Electrical Conductivity (uSiem) 8.2 15.8 14.8
BH16 Temperature (°C) 5 6.3 6.2
pH (pH units) 424 5.26 5.63
Dissolved Oxygen (mgll) 9.34 8.3 6.76
Oxidation - Reduction Potential -4.5 187.5 203.1
(mV)
Electrical Conductivity (uSiem) 124 12.7 124
BH17 Temperature (°C) 4.8 9.4 6.6
pH (pH units) 5.54 6.16 6.49
Dissolved Oxygen (mgll) 8.5 8.85 8.41
Oxidation - Reduction Potential -59 168.1 164.3
(mV)
Electrical Conductivity (uSiem) 253 26.8 276
BH18 Temperature ('C) 5.7 9.5 7.3
pH (pH units) 4.94 5.96 5.78
Dissolved Oxygen (mgll) 2.7 3.32 2.38
Oxidation - Reduction Potential -37.8 77.9 182.6
(mV)
Electrical Conductivity (uSiem) 14.95 49 20.1
EWS Temperature (°C) 6.8 11.6 7.9
pH (pH units) 5.61 6.27 6.55
Dissolved Oxygen (mgll) 5.59 4.45 7.45
Oxidation - Reduction Potential -59.2 76.4 127.5
(mV)
Electrical Conductivity (uSiem) 17.5 26.6 28.6
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7.2.2 Analytical results

Analytical results are included in Appendix E. The following summary relates to the monitoring bores BH06, BHO09,
BH16, BH17 and BH18.

Physico-Chemical

For all monitoring locations, laboratory measurements of pH and EC are typically within the same range during
both the baseline and impact monitoring periods. The EC remains low, typically < 50 uSiem. Bore BHO6 is typically
highest in EC, recording a maximum of 57 ySiem.

For all locations, the groundwater salinity has similar concentrations between the baseline and impact monitoring
periods. The salinity remains low, typically < 100 mglL TDS, however, TDS values were marginally higher in all
wells in April 2023 compared to previous records (ranging from 42 to 80 mglL TDS).

Acidity and Alkalinity
At all locations, the carbonate alkalinity has not been above the LOR.

Bicarbonate has been consistent between the baseline and impact periods in all bores prior to this monitoring
round. In 2022-2023, bicarbonate concentrations were lower in bores BH06, BH09 and BH16 compared to recent
monitoring periods. Note, however, that the laboratory limit of reporting (LOR) for bicarbonate has reduced from
20 mglL to 1 to 2 mglL, so values below the LOR, which have been assessed at half the LOR as per common
practice, are biased to appear higher in the baseline period.

Bores BH17 and BH18 have the highest concentrations of bicarbonate (maximums of 26 mgIL and 16 mglL
respectively). The remaining bores typically have concentrations of bicarbonate <10 mgll.

Major lons

Major ions (calcium, magnesium. potassium and sodium) are generally within a similar range between the baseline
and impact periods for all bores. Bores BH06, BH10, BH16 and BH17 all typically average< 3 mgiL for calcium,
magnesium and potassium. Chloride is relatively consistent for all bores in both baseline and impact periods, at
approximately 1 mglL to 2 mgll.

Sulfate has remained fairly consistent since 2018.

Nutrients

Nitrogen (as total N, total oxidised N and TKN) and nitrate are reasonably consistent across all locations, during
both baseline and impact periods. Nitrate concentrations in bore BH18 are typically an order of magnitude lower
than the other monitoring wells.

Bore BHO6 shows the most variability in nitrogen (and nitrate) compared to other monitoring bores. The
concentrations exhibit a degree of seasonality for bore BHO6 yet appears consistent between baseline and
construction periods.

Phosphate and phosphorus are typically below the LOR or very low(< 1 mgIL) at all locations in both baseline and
impact periods, with the exception of bore BH16 in 2022 which has a total phosphorus concentration of 3.6 mgll.
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7.2.3 Summary table

Results are summarised in Table 15.

Table 15 Key analyte results for groundwater

Appears to be consistent between baseline and impact periods.
Typically slightly acidic to neutral.

Electrical conductivity Appears to be consistent between baseline and impact periods.
Typically< 50 puSiem.
Bicarbonate Appears to be consistent between baseline and impact periods.

Range typically <20 mg/L.

Carbonate Appears to be consistent between baseline and impact periods.
Concentrations below detection limit.

Calcium, Magnesium, Potassium, Appears to be consistent between baseline and impact periods.
Sodium, Chloride Typically < 10 mg/L.
Nitrogen and nitrate Appears to be consistent between baseline and impact periods.

Typically < 10 mg/L.

Phosphorus and phosphate Appears to be consistent between baseline and impact periods.
Typically <1 mg/L.

7.3 QAQC program

A quality assurance/quality control (QA/QC) program was implemented based on relevant Australian Standards
(Standards Australia 2005) and industry common practice. The QA/QC program undertaken for the ongoing water
monitoring program included the following:

Minimising cross-contamination between sample points through the use of new bailers and rinsing the water
quality meter between locations
Preservation of samples with ice during transport from the field to the laboratory
Transportation of samples with accompanying COC documentation
Collection of quality control samples and calculated review of Relative Percent Difference (RPDs)
Comparison of field and analytical data
Review of laboratory QA/QC analysis including laboratory duplicates
Quality control samples provide information that discounts or potentially identifies any errors due to possible
sources of cross contamination, inconsistencies in sampling, and analytical techniques used. The quality control

program for the 2021-2022 monitoring period comprised the collection and analysis of the following types of
samples:

Field duplicates: Coded duplicate samples submitted to the primary laboratory for analysis as individual
samples without any indication to the laboratory that they have been duplicated
Field splits: Duplicate samples with one sample being sent to a secondary laboratory for analysis. The same
parameters are analysed utilising similar analytical techniques

Additional quality control samples to be considered for the program, where appropriate, are:

Rinsate: A sample of deionised water collected from equipment used during sampling to indicate whether
cross contamination occurred from equipment. Equipment to take the rinsate off would include a bailer or the
bucket used to collect the EWS water
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7.3.1  Duplicate and split overview

Frequency

EPA Publication 669.1 states that the number of duplicate samples taken depends on the desired level of certainty
in the analysis. Typically, one duplicate for every 10 samples (a duplicate frequency of 10%) is considered an
appropriate frequency?.

Relative percentage difference

A quantitative measure of the accuracy of the duplicate analyses results and QAQC sample results were made
using calculated relative percentage difference (RPO) values. The RPO values were calculated using the following
equation.

(Cu 3 C\)
RPD (%) = C —CA% 100
5 ;
(27)
Where Co = concentration obtained from the original sample
Cs = concentration obtained from the duplicate/QAQC sample

The RPO was used to normalise each pair of results, allowing data interpretation and reliability. An RPO range of
30% to 50% is generally considered acceptable based on AS4482.1 (2005). For duplicate results near the
detection limit, RPO values as high as 80% may still be acceptable. RPO percentages >50% have been
highlighted in Appendix E for the 2021-2022 monitoring period.

7.3.2 Sampling program QA/QC

7.3.2.1 Compliance with recommended holding times

All samples were analysed within the recommended holding times in the 2022-2023 monitoring period, with minor
exceptions as included in the laboratory reports in Appendix F.

7.3.2.2 Surface water field duplicate and split duplicate frequency

A total of 12 primary surface water samples were collected in the 2022-2023 monitoring period. One duplicate and
one split surface water sample was analysed each sampling round (a total of 3 duplicates and 3 splits), for a
sample duplicate frequency of 25%. This frequency complies with the target minimum frequency of 10%.

In November 2022, field duplicate sample SW-O1 and split sample SW-O2 were collected from monitoring site
Boggy Creek 1, p/u 1. Tabulated surface water analytical results with RPO results are provided in Appendix E.

In February 2023, field duplicate sample SW-O1 and split sample SW-0O2 were collected from monitoring site
Boggy Creek 2. Tabulated surface water analytical results with RPO results are provided in Appendix E.

In April 2023, field duplicate sample SW-O1 and split sample SW-O2 were collected from monitoring site Boggy
Creek 2. Tabulated surface water analytical results with RPO results are provided in Appendix E.

7.3.2.3 Groundwater field duplicate and split duplicate frequency

A total of 15 primary groundwater samples were collected during the 2022-2023 monitoring period. One duplicate
and one split groundwater sample was analysed each sampling round (a total of 3 duplicates and 3 splits), for a
sample duplicate frequency of 20%. This frequency complies with the target minimum frequency of 10%.

In November 2022, field duplicate sample GW-0O1 and split duplicate GW-O2 was collected from monitoring well
BHO06. Tabulated surface water analytical results with RPO results are provided in Appendix E.

In February 2023, field duplicate sample GW-0O1 and split duplicate GW-0O2 were collected from monitoring well
BHO06. Tabulated groundwater analytical results with RPO results are provided in Appendix E.

3 QLD Government, 2018. Sampling design and preparation: Quality control for water and sediment sampling
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In April 2023, field duplicate sample GW-0O1 and split duplicate GW-0O2 were collected from monitoring well BH16.
Tabulated groundwater analytical results with RPO results are provided in Appendix E.

7.3.2.4 Rinsate frequency.
One rinsate sample (R1) was taken from an unused bailer in the April 2023 monitoring round.

7.3.2.5 Surface water and groundwater results

Of the available results, there were six RPO results exceeding 50% in November 2022, nine RPO results
exceeding 50% in February 2023 and 12 RPO results exceeding 50% in November 2023. The RPO results did not
indicate consistent differences in the results for particular analytes or between the primary and secondary
laboratory.

7 . 3. 3 Laboratory internal QA/QC results

Laboratory duplicates

The primary laboratory reported no outliers for the November 2022, February 2023 or April 2023 laboratory
duplicates.

The secondary laboratory reported one outlier for November 2022 (Phosphate total as P). The secondary
laboratory reported one outlier for February 2022 (Total Kjeldahl Nitrogen).

Matrix spike outliers

The primary laboratory reported no outliers for the November 2022, February 2023 or April 2023 laboratory matrix
spike tests.

The secondary laboratory reported no outliers for November 2022. The secondary laboratory reported no outliers
for the February 2023 laboratory matrix spike tests.

Method blanks

The primary laboratory reported no outliers for the November 2022, February 2023 or April 2023 laboratory
method blank tests.

The secondary laboratory reported no outliers for the November 2022 laboratory method blank tests.
Laboratory control sample (LCS) spike recoveries

No LCS outliers were reported by the primary laboratory in November 2022, February 2023 or April 2023.
The secondary laboratory reported no outliers for the November 2022 laboratory LCS tests.

Regular sample surrogate

No regular sample surrogate outliers were reported by the primary laboratory in November 2022, February 2023 or
April 2023.

The secondary laboratory reported no outliers for the February 2023 laboratory surrogate tests.
Laboratory control sample frequency outliers

No regular sample surrogate outliers were reported by the primary laboratory in November 2022, February 2023 or
April 2023.

The secondary laboratory reported no outliers for the February 2023 laboratory LCS frequency tests.
Holding time

Holding times were exceeded by one to two days for pH and nitrate.

7.3.4 Outcome

Review of the QAQC program indicated that the quality of sampling data in the 2022-2023 monitoring period is of
adequate accuracy for the purpose of the report.
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8. Discussion of results

8.1 Comparison with water quality objectives

Of the analytes included in the laboratory program, a water quality objective exists for nitrate (2.4 mg/L as N).

Bore BHO06 recorded two exceedances of the nitrate (IN) criteria during the baseline period and two exceedances
of the nitrate (N) criteria during the impact period. Nitrate levels have been relatively high throughout the 2022-
2023 monitoring period compared to the previous impact years.

The results suggest that the water quality objectives are met at all locations with the exception of some
exceedances at BHO6 with regard to nitrate (as N), which are variable and have been similar between baseline
and impact years.

All bores showed a decline in nitrate during the earlier impact years (2020-2022) and have shown an increase in
the recent impact year (2022-2023). It is understood that the Class A recycling plant is offline indefinitely and has
not been operating for some years. Snow making is produced from raw water, therefore snow making is unlikely to
be contributing to nutrient concentrations.

8.2 Statistical identification of trends

Mann-Kendall analysis was performed to assess if there was a statistical trend in the data that was monotonic, i.e.
either increasing or decreasing.

The Mann-Kendall results for the surface water and groundwater samples are summarised in Table 16 and
Table 17 respectively. The data set is too small to complete an analysis on the EWS discharge. Based upon the
available data, most of the analytes assessed in either surface water or groundwater have either a stable or no
trend in concentrations.

Whilst some analytes are noted as having a potential increasing or decreasing trend, there is not great confidence,
i.e. there is either significant variability in concentrations over time, or little change in concentrations over time
(with the latter seemingly more plausible).

Table 16 Mann-Kendall trend outputs - surface water

Stable

Stable Stable

Stable Stable Probably Decreasing
DS

Alkalinity (Bicarbonate Stable Stable Stable
as CaCo03)

Probably Decreasing Probably Decreasing Stable

Chloride No Trend Stable No Trend
M Stable Decreasing No Trend
Stable No Trend No Trend

m Stable Probably Decreasing No Trend
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‘ Boggy 1 p/u1 Boggy 1 p/u 2

Sulfate No Trend Stable No Trend

_ Probably Increasing Stable Probably Increasing

Note:

The difference between stable and no trend is based upon the ratio of the standard deviation to the mean. When the standard deviation is far
greater than the mean, the variability in the data is considered to be high and the dataset deemed to have 'no trend'.

The Mann Kendall 'S’ statistic is an indicator of the strength of the trend. A very high positive value of S is an indicator of an increasing trend
and a very low negative value indicates a decreasing trend.

Table 17 Mann-Kendall trend outputs - groundwater
Analyte BHO6 BH09 (BH16 | BH17 BH18
Stable Stable No Trend Stable No Trend
No Trend Stable Probably Stable No Trend
Decreasing
No Trend Stable No Trend No Trend Increasing
Alkalinity Decreasing’ Decreasing’ Decreasing! Probably No Trend
(Bicarbonate as Increasing
CaCo03)
Calcium Probability Stable Decreasing Stable Stable
Increasing
No Trend Stable Stable No Trend Stable
No Trend No Trend No Trend Stable No Trend
No Trend Stable No Trend No Trend No Trend
Decreasing Probably Stable No Trend Decreasing
Decreasing
No Trend Stable Stable Probably Decreasing
Decreasing
No Trend No Trend Stable Stable No Trend
ITrend is likely to be skewed by the LOR in the data and is not considered to be accurate.

8.3 Summary of potential storage construction impacts

8.3.1 Surface water

Field results indicate that water quality parameters (temperature, pH, DO, ORP and EC) during the baseline and
impact monitoring periods are similar. A summary of the review of the analytical results is presented in Table 18
which suggests that there is no obvious, gross change in the water quality between the baseline and impact

Table 18 Surface water: Differences in key analytes between baseline and impact monitoring periods
Key analyte Motable difference in construction period compared to baseline years?
Boggy Creek 1 p/u 1 Boggy Creek 2
pH No No No
Electrical No No No
conductivity
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Key analyte Notable difference in construction period compared to baseline years?

Boggy Creek 1 p/u 1 ‘ Boggy Creek 1 p/u 1 ‘ Boggy Creek 2

Turbidity No No No

Slightly lower in the
construction phase period
(average of 0.4 NTU compared
to 1.3 NTU in baseline period).

Bicarbonate No No No
Carbonate No No No
Major ions No No No
Nitrogen and nitrate | No No No
Phosphorus and No No No
phosphate

It is perhaps reasonable that earthworks and construction may have mobilised more sediments in the catchment,
however, turbidity actually decreased at Boggy Creek 1 p/u 1. It is suspected that turbidity is possibly linked to flow
rates in the waterway, which may not have been identified from the event based sampling.

There is insufficient information to assess whether the storage has resulted in a significant change to surface
water flows.

8.3.2 Groundwater

Salinity remains low throughout baseline and impact years, indicating an ongoing strong connection with infiltrating
rainfall and snow melt. The low salinity also suggests short residence times of water in each aquifer throughout
baseline and construction periods. A summary of the key differences is provided in Table 19.

Table 19 Groundwater: Differences in key analytes between baseline and impact monitoring periods

Key analyte Motable difference in construction period compared to baseline years?
pH No No No No No
Electrical No No No No No
conductivity
Bicarbonate No No No No No
Carbonate No No No No No
Major ions No No No No Possible
Marginal
changes in
calcium,
sodium,
sulphate
Nitrogen and nitrate | Possible No No No No
Increasing trend
in 2022-2023.
Phosphorus and No No No No No
phosphate

Groundwater analytical results are within similar ranges between the baseline and impact monitoring periods. Data
is unable to be collected during the snow season due to ski field operation, and as such the monitoring data is
limited to spring, summer and autumn events. It is noted that possible changes have occurred at two monitoring
bores, however both of these bores are cross-gradient from the water storage. Bores that are down-gradient are
expected to be most likely impacted yet these show no obvious change.
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In either case, gross changes in groundwater quality were not predicted to occur as a result of the construction,
and such have not been identified in the monitoring since construction.

The hydrographs of some monitoring bores have changed form, which is not unexpected given that footprint of the
water storage construction and the earthworks undertaken. These earthworks may have changed local
groundwater flow systems by removing (and or redistributing) parts of the unsaturated zone and aquifer materials.
However, to compensate for the loss of recharge occurring within the footprint, the water storage had a drainage
blanket installed under its lining system that captures groundwater seepage (and potentially links or enhances
groundwater connectivity upgradient of Alpine bog areas). The strong seasonal water level response at some
locations has been replaced with a more continuous supply of water, which may in part be due to the EWS which
re-directs captured groundwater seepage to down-gradient bog systems. The EWS and associated monitoring
bores should continue to be monitored to assess the efficacy of this system in maintaining the Alpine bogs that are
local to it.

As a result of the implied changes in groundwater level behaviour and the observations associated with the EWS
and growth of the Alpine Bog areas, consideration should be given to reviewing the dam safety and related
geotechnical hazards based on the final dam design and corresponding geotechnical risk assessments. In
particular, the concept design stage GHD Geotechnical Risk Assessment for the water storage (GHD 2016, report
reference #233153) outlined possible geotechnical hazards associated with slope instability from the
environmental watering system that was provided at that stage of design.

As outlined in the GHD planning stage water storage concept design summary report (GHD 2016, report reference
253326), the concept design for the project incorporated:

Storage drainage - a discharge drainage pipeline which extends down the hillside north of the Summit Nature
Walk Track and connects to the existing aqueduct

Environmental Water System (EWS) - the design of an environmental watering system downslope of the
storage would allow water from the storage and/or internal storage drainage water (noting the concept was
based on water from the storage being used and controlled ) to be distributed across the contour above the
Alpine bog community in response to a need to artificially water these communities as and when required in
accordance with a project specific Hydrological and Ecological Monitoring and Adaptive Management
Program (HEMAMP). The system is designed to gravity feed water via a series of regulating pits (1 m x 1 m)
connected via a network of underground and above ground distribution pipes

The GHD geotechnical risk assessment (GHD 2016, report reference #233153), identified the following hazards
and recommended control measures associated with the EWS:

Hazard: Slope instability due to environmental water system construction and operation
Control Measures:

. Water inflow volumes into the bog areas should not exceed the water flow entering the areas prior to
construction. Careful management of the of the water flow will be required

. Include water stop barriers at regular intervals along pipeline alignment section spacing to be determined
Residual risk rating: remains a moderate risk for slope instability

As outlined in section 2.2.1.2, GHD has subsequently been provided with detailed design drawings in relation to
the water storage. However, detailed drawings associated with the flow meter pit and associated distribution pit for
operational considerations (drawing C111) or any updated geotechnical risk assessments based on the detailed
design changes has not been provided or reviewed by GHD. The key changes include the provision of an
environmental soakage trench rather than distribution pits which would potentially allow uncontrolled and
unpredictable infiltration into the slope. Any dam safety or related geotechnical risks as they relate to observations
from groundwater behaviour are not within the scope of this report. Any dam safety and/or related

geotechnical risks related to this change of design and observations of groundwater behaviour post-construction
are not within the scope of this report.
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9. Conclusions

9.1 Monitoring program

Monitoring data is being captured for both surface water and groundwater since the construction of the water
storage. Whilst a number of issues have been identified in some aspects of the monitoring program, the data
obtained is considered reasonable upon which to base an assessment of impacts. A number of recommendations
have been made to improve the monitoring undertaken.

9.2 Surface water

Surface water flow data is limited and therefore gross changes in the catchment as a result of the water storage
construction are difficult to quantify. From the limited analysis in Section 5, it appears that Boggy Creek flows are
continuing to respond to rainfall in a similar way between the baseline and impact years.

No obvious change in surface water quality has been identified by the monitoring program.

9.3 Groundwater

No obvious change in groundwater quality has been identified by the monitoring program. A watching brief should
be maintained on nitrate concentrations.

Monitoring bores have generally shown a strong seasonal groundwater response prior to the construction of the
water storage, characterised by slow declines in water level during the Summer periods, and a rapid recovery in
Autumn corresponding to increased rainfall. This water level decline is considered to reflect the slow drainage from
the aquifer, as water emerges as spring flow and a source to maintain Alpine bog condition during periods of
rainfall deficit.

Two monitoring bores have shown a change in water level behaviour. The seasonal response has changed to one
where a more consistent supply of water is being noted, i.e., water levels appear to be more constant, but possibly
slightly lower in maximum (water level high) magnitude. This possibly reflects the changes in the groundwater
catchment within the footprint of the water storage, but also the under-drainage system and associated distribution
across the down-gradient slope through the EWS. The EWS is capturing groundwater and redirecting it to
identified Alpine bogs which require a good supply of groundwater. Due to this change in water level behaviour,
ongoing monitoring is required to assess the health of Alpine bogs immediately down-gradient of the water
storage.

As a result of the implied changes in groundwater level behaviour and the observations associated with the EWS
and growth of the Alpine Bog areas, consideration should be given to reviewing the dam safety and related
geotechnical hazards based on the final dam design and corresponding geotechnical risk assessments. In
particular, the concept design stage GHD Geotechnical Risk Assessment for the water storage (GHD 2016, report
reference #233153) outlined possible geotechnical hazards associated with slope instability from the
environmental watering system that was provided at that stage of design.
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10. Recommendations

This report makes the following recommendations:

Continue to incorporate a third monitoring event in each annual monitoring period for the next 2 years.

Incorporate flow monitoring of the EWS. It is understood that the flow meters in the EWS cannot be set up for
automatic logging due to restricted Wi-Fi signal. Manual gauging should be incorporated monthly to include a
meter reading and instantaneous flow measurement, with the exception of winter (June to September) to
supplement the automatic data collection

Periodical inspection of the operation of the EWS is required to confirm that seepage waters from the storage
are being redistributed to Alpine bog areas

RMB undertake regular inspection of the flow gauges installed at Boggy Creek 1 and 2 weirs to verify their
operation and flow data capture. As part of the next annual review, surface water flow analysis from the
catchment is to be included

Undertake maintenance of monitoring bores:
. BH10 headworks should be repaired
. BHO04 and BHO4A should be decommissioned by a licenced driller

RMB began to consolidate all HEMAMP information into a database during this monitoring round. This
database should continue to be updated and maintained

RMB to consider a review of dam safety and associated geotechnical hazards associated with the change in
groundwater behaviour and the design and operational arrangements of the EWS
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Design drawings
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Appendix B

Hydrographs, gauging record and surface
flow
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Monitoring Bore BH16

Standing water level

1500 1-lllll-lnlnll-llnll-nl- -

"llul.-lu-llln.l._.I|I|||...Il...-..I|I||..|.nu||l..|||..||.|..|l|- nI-I-lIIlnIIIII..-lI 0

1/01/2014 1/01/2015 1/01/2016 1/01/2017 1/01/2018 1/01/2019 1/01/2020 1/01/2021 1/01/2022 1/01/2023
2 ¢
I W
g0 |
2
5 2
o
2 3
2
s 4
2
gs
6
7
= ™ Rainfall -
f >
é 500 2000 %
5 = £
sE o — 1500 8 E
£ = B =
£ E 500 1000 © 2
gé : s
'% -1000 500 %
° =
£ ke
° §

1/01/2014 1/01/2015 1/01/2016 1/01/2017 1/01/2018 1/01/2019 1/01/2020 1/01/2021 1/01/2022 1/01/2023
Date (dd/mm/yyyy)
mmmm Monthly rainfall (mm) = Cum Deviation from Mean Monthly Rainfall (mm) Annual Rainfall m== Ave Ann Rainfall (mm)
Snow depth
200
——— Snow Making h
~— Natural
£ 150 h 1
=
2 100 k N IAI
3 , a
o
0 : : : : : : ! ‘ ‘ ‘
1/01/2014 1/01/2015 1/01/2016 1/01/2017 1/01/2018 1/01/2019 1/01/2020 1/01/2021 1/01/2022 1/01/2023

Date (dd/mm/yyyy)

OFFICIAL




Monitoring Bore BH17

OFFICIAL
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Monitoring Bore BH18
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Standing water level
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Mount Buller HEMAMP
Manual Water Level Gaugings

M d Feb-14 May-14 411212014 5/12/2014 16/02/2015 1710212015 -
Geology RLNS casUreC | - stick up _

Sequence (LIDAR) B:’;eb[:zs; (m bgl) RL RL RL SWi
{m btoc) {m btoc) {m btoc) 'm btoc) {m btoc) {m btoc) {m btoc)

BHO4 (CEli XEES 1735 15.58 0.1 6.9 172¢ 5.4¢ 172 172¢ 65 1724 1724 172!
Mudstone

Basalt (sandy

BHO4A 1735 238 -0.07 DRY DRY 1.7 173 DRY DR) DR DR DR’ DR DR DR
days, cobbles)
BHO5 Granitic Soils 1733 19.67 0.1 17.9¢ 171 136 171¢ 14.3¢ 171¢ 14.3! 171¢ 15.5; 1715 15.5¢ 171
BHosa  Colluvium (clayey 1733 233 -0.12 DRY DR) 0 173; DRY DR DR DR DR DR DR DR
sand, cobbles)
Granite,
BHO6  weathered with 1727 9.02 -0.1 760 171¢ 6.9¢ 172 70 172( 8.3 1718 8.3 1718 83
clay bands
BH07  Bog/Granitic Soil 1695 1.77 -0.09 DRY DRY ( 169! 0.0! 169t 05 169! 05 169! 0 169! 0.67.
Granite (sandy
BHO9 clay / clayey 1714 5.82 -0.1 2.7 171 057 171; 1.9¢ 171 2.1 171 250 171 26 171 272
sands)
BH10 G'a',‘\:\‘jV;EW' 1712 8.825 -0.09 4.1 1708 26° 170¢ 361 170¢ 36 170¢ 46 170 4.6¢ 170 46
me | L ] 1733 8.87 -0.09 53; 172i 2.1¢ 173( 45 172 4.5 172¢ 3.9 1724 39 1721 4.07:
cobbles)
BH14 Gra'?v"t\‘j\,;EW' 1733 19.35 0.1 12,57 172 13.17 1721 11 1721 1.9 172 13.8; 171¢ 132 1718
BH14A Gra”'tseoi(lgw) g 1733 14.98 -0.09 1261 172 13.6 171¢ 11.47 1721 15 172 13.6! 171 13.6¢ 171 13.77
BH14B Granitic Soils 1733 9.44 -0.09 9.0 172¢ 8.3¢ 172! 7.4 172¢ 7.4 1724 8.5¢ 172 8.4! 1721 8.43¢
BH15 Granitic Soils 1734 18.29 0.1 13.0¢ 172- 13.4 172 12.8! 1721 12.8( 172 13.4! 172 13.4¢ 172
BH15A Colluvium 1734 55 0.12 4.0t 173¢ 1.7¢ 173; 3.71 173 37 173( 3.1 173 By 173
Clayey gravelly
BH16 SAND and Silty 1715 04
GRAVEL
BH17 Clayey SAND 1707 0.1
BH18 Clayey SAND 1711 111
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Mount Buller HEMAMP
Manual Water Level Gaugings

Measured m 17/04/2015 17/04/2015 22/10/2015 26/10/2015 7/04/2016 71212016
B Debth Stick up
ore Depthl  (m bgl) RL SWL SWI SWi SWL SWI SWI
{m btoc) RL RL RI RI RI R
{m btoc) {m btoc) {m btoc) {m btoc) {m btoc) {m btoc)
Carbonaceous 172"

BHO4 1735 15.58 -01 7.4: 172i 5.7« 172¢ 5.7¢ 172¢ 5.7 172¢ 8.0!
Mudstone

Basalt (sandy

Geology RLNS
Sequence (LiDAR)

5.7 172¢

BHO4A 1735 238 -0.07 DRY DRY DRY DRY DR DR DR) DR DR’ DR DR DRY
clays, cobbles)
BHO5 Granitic Soils 1733 19.67 0.1 16.1 1713 13.0¢ 172( 13.0¢ 172 13.80 171¢ 16.5¢ 1714 13.3 172
o5 [Celvitclavey 1733 233 -0.12 2.3¢ 173 0.5¢ 173; 0.5t 173; | 22 173 13 173;
sand, cobbles)
Granite,
BHO6 weathered with 1727 9.02 0.1 171¢ DRY DRY 57¢ 1721 5.7 172 6.0 {est 172 DR DR 6.1 172
clay bands
BHO7  Bog/Granitic Soil 1695 1.77 -0.09 169¢ 0. 169¢ 0+ 169¢ 0+ 169! 0.5¢ 169t DR DR 05 DR
Granite (sandy
BHO9 day /clayey 1714 582 0.1 171 321 171 i 171¢ i 1710 1.75 (est 171: 3.3 171 16 171:
sands)
BH10 G'a',‘\'/:\‘jV;EW' 1712 8.825 -0.09 170 53 170 2.6¢ 170¢ 2.6¢ 170¢  3.27 (est 170 56 1706 27 170
BH13 CO"‘;‘(’)'ESI"e(SS)a"d' 1733 8.87 -0.09 172¢ 568 172 3.0¢ 173¢ 3.0t 173( 8.4¢ 172¢ 6.9 1721 35 1724
BH14 G'a’:\'/:;’v;EW' 1733 19.35 -0.11 173 14.9¢ 171¢ 10.3¢ 172; 10.3¢ 172; 10.6¢ 172; 15.1¢ 1718 10.: 172;
BH14A Gra”'t:oi(liw) ® 1733 14.98 -0.09 171¢ 14.8; 171¢ 9.8¢ 172 9.8t 172 10.12 172 DR DR' 98 172
BH14B Granitic Soils 1733 9.44 -0.09 172 DRY DRY 6.0¢ 172i 6.0¢ 172, 6.1¢ 172 DR’ DR 6.1 172
BH15 Granitic Soils 1734 18.29 0.1 141 172( 12.2¢ 172; 12.2¢ 172; 12.3; 172; 145, 1718 115 172;
BH15A Colluvium 1734 55 0.12 401 173 BE 1731 25 173 22! 173; 3.8 173( 29 173
Clayey gravglly | +0.02 (est) ]
BH16  SAND and Silty 1715 171% 0.6¢ 1712 +0.0 171% 0.0( 1718 ) 1718 07 171 0.0, 1714
GRAVEL artesiar
i | i . . +0.02 (est) . | | |
BH17 Clayey SAND 1707 1707 0.4 1707 +0.0¢ 170i +0.0¢ o e 170 0! 170 0.0 170
BH18 Clayey SAND 1711 171¢ 1.7 170 0: 1711 0: 171 1.1¢ 174 0.5 1710 1.1 171
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Mount Buller HEMAMP
Manual Water Level Gaugings

Measured Stick up 13/02/2018 4/06/2018 23/11/2021 16/02/2022 16/11/2022 23/02/2022

Geology RLNS
Sequence (LiDAR)

Bore Depthl ' van) SWL SWi SWL W SW SWi
{m btoc) R R RI RI R RL
{m btoc) {m btoc) {m btoc) {m btoc) {m btoc) {m btoc)

BHO4 1735 15.58 -0.1 747 172¢ 6.04 172 NA N/ 6.2 Inaccessible
Mudstone

Basalt (sandy

Carbonaceous

BHO4A 1735 238 -0.07 DRY DR) DRY DR DRY DRY Inaccessible | 1.9¢ Inaccessible
clays, cobbles)
BHO5 Granitic Soils 1733 19.67 01 15.92 1713 15 171; N/ N/ NI/
BriosAl el imi(clavey 1733 233 012 DRY DR) 0 173 NI£ N/ NI
sand, cobbles)
Granite,
BHO6 weathered with 1727 9.02 -0.1 7.4¢ 171¢ 8 171¢ 6. 1720 8.3( 1718 3.671 723 7.74: 171¢
clay bands
BHO7  Bog/Granitic Soil 1695 177 -0.09 0.7¢ DR) 0.4¢ 171 0.37 169¢ N/ i 0.3 1®5 0% 1695
Granite (sandy
BHO9 day /clayey 1714 582 -0.1 2.3¢ 1712 2.5¢ 171 N/ N/ ] 1.% 178 3.723 171C
sands)
BH10 G'a':\'ntsv)(EW' 1712 8.825 -0.09 3.9¢ 170¢ 4.5¢ 1707 26¢ 170¢ 4.7¢ 1707 1.7¢ 170 4.36: 1708
Colluvium (sand, y .
BH13 1733 8.87 -0.09 57: 172i 2¢ 1731 N/ N/ i N/ N/
cobbles)
BH14 G'a’:\;\‘jstW' 1733 19.35 -0.11 1247 172( 14.6¢ 171¢ N/£ N/ i N/A NI
BH14A Gra”'t:oi(liw) ® 1733 14.98 -0.09 1. 172" DRY DRY N/ N/ | N/ N/
BH14B Granitic Soils 1733 9.44 -0.09 8.10¢ 172t DRY DRY N/ N/ i NI/ NI/
BH15 Granitic Soils 1734 18.29 0.1 12.5¢ 172 13.4¢ 172( N/£ N/ i NI/ NI/
BH15A Colluvium 1734 55 0.12 4.0: 173( 2.7 173 N/ N/ ] NA NI/
Clayey gravelly
BH16 SAND and Silty 1715 0.2 171% 0+ 171! ( 171¢ 0« 171! 0 176 0.2« 1718
GRAVEL
BH17 Clayey SAND 1707 0.0¢ 170 0. 170, Not founc 0. 1707 0.6 107 0.2 1707
BH18 Clayey SAND 1711 1.7¢ 170¢ 0.2¢ 171 2.0: 170¢ 1.9: 17 0.33 171 1.705 170¢
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Mount Buller HEMAMP
Manual Water Level Gaugings

Measured ) 16/04/2023
Stick up

Geology RLNS
Sequence (LIDAR) B;’:;ﬁgh (m bgl) SWL N
{m btoc)
BHO4 1735 15.58 -0.1 Inaccessible
Mudstone
Basalt (sandy

Carbonaceous

BHO4A 1735 2.38 -0.07 Inaccessible
clays, cobbles)
BHO05 Granitic Soils 1733 19.67 -0.1 N/£
BHosa  Colluvium (clayey 1733 233 -0.12 N/
sand, cobbles)
Granite,
BHO6 weathered with 1727 9.02 -0.1 8.205 171¢€
clay bands
BHO7 Bog/Granitic Soil 1695 1.77 -0.09 0.23 1695
Granite (sandy
BHO9 day / clayey 1714 5.82 -0.1 211 1712
sands)
Granite (EW-
BH10 MW) 1712 8.825 -0.09 24 171C
B e Eand: 1733 8.87 -0.09 N/
cobbles)
Granite (EW-
BH14 MW) 1733 19.35 -0.11 N/A
BH14a  Cranite (EW)io 1733 14.98 20,09 NIz
soils
BH14B Granitic Soils 1733 9.44 -0.09 N/A
BH15 Granitic Soils 1734 18.29 -0.11 N/A
BH15A Colluvium 1734 5.5 -0.12 N/A
Clayey gravelly
BH16 SAND and Silty 1715 0.28 (izlE
GRAVEL
BH17 Clayey SAND 1707 0.4 1707
BH18 Clayey SAND 1711 0.4 1711
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Field sheets
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Figure 1 Boggy Creek 1 PU 1 location Figure 2 Location of Boggy Creek 1 PU 1 - follow
grassed path past the overhead PVC pipe behind the tank
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Figure 3 Boggy Creek 1 PU 2 location

Figure 4 Location of Boggy Creek 1 PU 2 - follow the
path to the right behind the tank
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B gy Creek 2

Figure 5 Boggy Creek 2

Figure 6 Depth for WQM measurements
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Figure 7 BHO04 and BHO4A Figure 8 Location of BH04 and BHO4A

Figure 10 BHOE6 is located on the eastern side of the
carpark beneath the summit walk (pictured)

Figure 9 BHO6
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Figure 11 BHO7 Figure 12 View from BHO7 indicating location

Figure 13 BH09 Figure 14 View from BHO9 indicating location
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Figure 15 BH10 Figure 16 Location of BH10

Figure 17 BH16 Figure 18 View from BH16 indicating location
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Figure 19 BH17 Figure 20 View from BH17 indicating location

Figure 21 BH18 Figure 22 Location of BH18
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— & €k B =
s P urglng and SarllilpHmg Record -1.07 =%.33 Bore ID - '”‘
e - A_-)H-Fegﬁ-m_ Tio® " TM 0o & GE 9°1ffll1rrr(,0.r 1.7,
.tlﬁll?'a]m.' Vit de] | Purge M.lho(éﬁ'....,-g.‘i-'J gl S &WILJmbIi-OCj: .., 1-6-[1J....... -5 m o llogic Ch
M0 s J ,@V‘s LT R P SR ———— Scream: From:.... |...ia-L Lo 1111 Otid Upl . . m
B R il | WQ Meter Type:.. . INAP Cheell: Bryirie D3iMflil, .., m
S,:trtiplell'! ....... o e o FlowColl: YIN Pump Depth:..........m [Heldatum; . wa. _ oo Wetl C:11=1 Tre?.. e
DitG,. \f - _,/ 2. WLavel Meter Type: Dip / Fox / Int.Fce / Gge BORE DEPUIN: ....cvvviieinsieninsinsssesiins i
ROUgg!.... 5wl .- Aliem Fiold Filtered? Y / N (filter vessel, disposable filter'syringe)
Time Volume | Temp o d | Dis. n] Ox-Red PL SWL. Commant
| [T L °C) | (pH units) (L2 | (s (= mV) {m TOC) ) |Colour, turbidity, sediment load, sheen, odour, How uu.WD..,
(St Do | L oospH| e3% | w10% | +tomv | stve .
150110 6.65] 25551 9.%5197.8 |5 7162\1- c@,?w gt L Sed ]
755 A% |[3%[s.03[2¢405|a.971-7".3 3756 4L it [oor dagfldifa
10:€0 e 3.9 |5.80[24.05 | 9.2% | -€7.0 |5 71 P> ., = —
o5 193915 5 3. 471529 |3.71 T
e E—— S—— ——————

Baler n Well
= Rewer RSWMe 7

845 O B850

ps0] 3 vl @247 19:95 [-7255 13,90 CleaX, vo Sheen, ocdoul &,
394 € [3.%2]|5.90(19.7 |i160| |-%.7 |spA¥| >l O Seel\ el

| $:97] 9 “4ol4.221209 | L26| 17.0 [H.8D ¢’

9 (7 4ol 297201992 |16.0| 3.8 | 2.89 ot

9.06] 15 [41]3.95 19,1 |1 9.92] ®.7 [3A4l o

%ﬁ‘\{fﬂf @1
Floid OA Checks- I

B L L R Topuis L VI — |i,m:i"|_ettc 1of] 1' J-te<l- | _| I | | |
Iwnsm.mlpn-chmil?'ON

COC updated? Y /N

Comment: Duslicate samples collocted, botties used, uw-m = Purge Volumes

Casing Int. Dia {mwm) S0 100 1582

Ry wve \6\5\{‘ : C{‘u"g, b ,Py.«‘ \7& LQS?( %;'D.. qzt Vol (Um of casing) 2.0 7.9 1.7

*Double for gravel pack
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" "2.f2 * P "
. : F2.0%05-0 ",
Nt Purging and Samplih11g iff.ec,0.rj ’ Bore ID B/1]6
I = anon Sarapalbagy Nefovea ban o ffo,wi ||
rClJfint .t”f 4.lser  RM — motthm:p Bl SWii(mbTOC) P il _? ............ . m  Lollle Gtk v,
EL."

Pwijacll ..l - i Sample Miclhocf . . €X Scretit! from J | L1000 m ST U oo m
Pnl.No. " . " C.’J..L. CQ Q WO MBI TYPE oo ) T ACIHIC T e, Bore Clilm.; mm
Silllllpl,., MT ...... L0 JOUU BT [Fllow Cram: Y71 N P\Imp Ooi;ith:......e..m Re,fdawl 1111 oo, wil<_[Gap Secure?. 7{

ii)ate . J6 f\H / - Wlevel Meter Type: Dip / Fox I InL.Fce ) Ggo B DOPUNS ....ccivisssanspsrossssarsrsssrvs m (Hd\ T(\\A'l)
Round ... N 22 Field Fitered? Y I N (Alter vessal, disposable filtar'syringe)
Tene Volume Temp o Elec.Cond | Dis.Oxygen | Ox-Red PL SWL Comment.
i) (L ("C) lpHunits) | (i) | b (£ mV) {m TOC) ( ) |Colour, turbidity, sediment loaa, sneen, adour, flow rate, pw Q16d dry?
bﬁmam N o/ 0.08 pH L 3% =L 10% o~ 10 mV stahie
e
:5d » |65 s (9.7 |-642 |©.0 Low kwrliq\h, ne_odetv’, 7o
. & |5.0/4¢8112.% 0.2 %35 | ©.0 {rrenfs (
1od 9 |s.olgqll 12.6[9.565[-13.2] €O "o _vEsgtat,
eal 2 | 5.0|4.24| [2.4|qQ3%| -45 |©.© - s
cwn;,le @ 1L-
Fiold QA Checks: —-- — =
Alr bubbles in vials? Y IN Any violent reactions? Y/ N (L — OTEX| TPM | PAH | CHC | PCD | OCP | OPF | Tot. Mctal | Elol | I | |
Decantamination as per GHD procedure? Y I N Proser vativesd I I | |
'Was sampling equipment pre<cleaned? YIN o=
COC updated? YI/N
L |
Comment: Duplicate samples collecied, botlles used, access, condition of headworks elc (k l‘\’ﬁ% W‘C&'@( . Oh'“&r‘wmﬁa;;u -~
\Oit\0 ” /D pw e / qoU bAm of casing) 20 78 177
\..@\05;( v H ‘t - b) "Dowbie for gravel pack
1} u




| OFFICIAL %D\
Et'm—'J Purg1ing a.nd Sampling Record BorelD:..... p./t:t ..,2:._J
Jr T mD'rr: sl LI iOili L Binl"lll.1I'lrIJ
et . VLI "“H.D (e PLILGQ M&IhIICI:e e oo o, SHVLI[MhTOC): ~-#M1 oo . m gl Checkimmeeseees
T rojgicrts -+ Saro;ple IMetha.d:..... -l.... ... et ST:T111EM; Fromr...  -----eQ-"+------ "m Sil-ck 1JIp;...vvvneen. .. -m
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SfimplQr- ... {:C7. o fll. aD. V,NI PIftlllp O.C ¢ . . «m RUNIE U= oo " R
m L "
Da-m: 15 / Y A A Level Mcl1iir TI'N: Dip/Fa - m.FcldGoa &rtG 10eol:h; .m
Rownd! ...t:!IP..V..--[01] B Fhald Fit1:e:rBd1 f I N ffil! ,eJ\'tHSe.l, di:l-po:;abla fillAlrhiynngeJ
Time Valumn "\i'Qmll! pH! Ele:"1Jicm  Dis:.Oqji,C-Il  01:-Rt-dPL SWI.. C1FIl:
G L '"e)  foldtuttit o0 LIt Ltmv) t" 1oc, foo) t:of o;uir lturnkr tty 1-uillmem lotil, 1, Q4pgr 11 mill PW'Qinll i 12
SHfll:>"i [::;-=&Jrn'fl - e 0.Q8WI I T/-- tim +f. ;fFOmV - it$1
U-.'"Y]_ - 'S1 1i..1C, . O i.O -:;0 B B VD VD [ {00 i rlfk.rr-
N (M i 0
J mM QA Chitdilr;
-bubliNe:!if1 1'lNii? V/ N [u:J'T Midan© n:, .iac;Cli;;irg? y | N Pliieigy 1y IN] [LILU CUC Pen OCP Qir lot.Mlil-el Dk.t
tIfttlOM.liii'llm\ilan a  pe,- Gl!ll:!'pt'DCedJi.dnd?' = I N iltresRecfl, 111 (1T
'‘N= nm piingaqulpme.nt pt9,..Cla;an:Q"d1 Y/ ,.. B Ty | I — —i o IS v

C [ ui;idllited?- VI tic
Ci;imml):112: DI@llcatllitt 11mr;iitH: coilecitd., biliiH u:mcl, ic__ cH.11, CIIIIIN"l O1' I'iffdeeceifl, 1, Lit:c: J
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LT L - \> 2w v > a0 2 gy - SO
CL.Ittinl. tfr .o ‘ Purg [ o SWUmbTOC] e 1istgl D CUATK!
Projec:l: ., S.omi3teM e m ST N [ I P _ 111:.Fro 170 JOURURRI m Sthl:lk
Pi'Oj, wO r1'Yici IARPIL C_!pJ( - EII'C v
Silmpler ) low Coll' Y/ IN P plh m --R.f.datum il amcuro?
Dile: { -, \ANUV(!I MictUr ilrll$ Borill[le;pth. ...
R_oumd N ] , hilin l)fil eur,ed7 YJN dl7a'bl8
mmitn T7all romp po-1 Ll Ds..0.7mm -ULK.cd FL SWIL... certnriro.-.T:
I pH WII —_— . JTI) [mfOC]J c1011r, turbid IIT', INd [yl JjUrgod cfr;t?
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Multi Parameter Water Meter
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_—

alrme

ty Ltd

Instrument YS! Quatrn Pro Plu
1300137 067
Il 1m Tast Comm nts.
eatt-ery Co00i00i v
Fu&.eli v
C rizir: v
Sw tcl1k yp;ad v
0 plily J
v
(segrnant-s)
Grill mLIr Oondltlon v
Se ;
PCB Coru:litk:il'
Co:mnn ¢lo C(indltion
S.e_rnsor LpH J
2..niV v
FC
D.O N4
6 T ifi v
Lem1!ll Beeper
Seitings
Software Vearsion
Data legger Operation
Download Operation

Other tests:

Certlffc,ate of Calibra-tion

TI IT7Co riff . a theillbo'l8 h11slrumens has, bee11 caliltaled to th  lowing specificalions

Sensor Seri.111 no Standard Solutions |Certified |[Solution Bottle Instrument Reading
Number

1.0.0 0 377403 0 pom

2. Conductivity 21t0OuS 385047 :2700uS

3, pHT BH 7.00 386467 EH 7.00

4. ptid pH 4.00 384826 £1-14.00

5 ORP mVv 234 371983 /38751 234

6. Temp 'C 2.0 163377 :20

Calibrated by: Frank Team

Calibration date: 7- Nov-22

Next calil. matfon daa: 6-May-23
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o —

Oil / Wator Intcliface  eter

InstruTment Solirn .» Interf 0. Meter (SOM) a 1rmet
5, rial Nlo. 312.1p) Ai'r-Met Scienfifil,c Pty Ltd
1300 137 067
Iteim T Commants
Battery am_Aafl 1
Capaciy above L
7.9
Probe Cleaned/Decon
Operation -
Connectors Condition
T p-2Cn_ec CI" .inod V'
Connol 11 & Chu ud iir [ult V4
D6trum n tTo. t , 1Gurfw ol cl'

Cerlifkate,,of Calibration

Thl:s 1D o3riify thatthe abol\la ffl  me11) h  befl'l cleaffed Biid tested

Calibrated by: nk Team
Calibration date: G7-Nov-22
Next. cj "bra-tim diti : 06-May-23
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airmet

Instrument YSI Quatro Pro Plus
Serial No. 22G103276 Air-Met Scientific Pty Ltd
1300 137 067
ltem Test | Pass I Comments
Battery Charge Condition v
Fuses v
Capacity v
Syvitch/keypad .Operation N
Display Intensity v
Operation v
Grill Filter (nggmtfgr:s) ,
PCB Seal - v
Connectors Condition v
Sensor Condition v
1. pH v
2. mV N4
3.EC v
4.0.0 v
5. Temp v
Alarms
Beeper
Software Settings
Datalogger Version
Download Operation
Other tests: Operation

Certificate of Calibration

This is to certify that the above instrument has been calibrated to the following specifications:

Sensor Serial no Standard Solutions | Certified | Solution Bottle Instrument Reading
Number

T.D.0 0 ppm 391223 0O oom

2. Conductivity 2760uS 385789 2760uS

3.0H7 pH 7.00 399304 pH 7.00

4. o0H4 pH 4.00 389384 pH 4.00

5.0RP mV 230.92 381475/387511 230.92

6. Temp °C 214 163377 21.4

Calibratedbly. . - Herman Chau

Calibration date: 8- Feb-23

Next calibration due: 7-Aug-23
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I&“Ii .!Eater In}erfwel Mfﬁfr
eter
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A

ot Brm,
airmet

Instrument Interface Meter (30M)
Serial No. 288048 Air-Met Scientific Pty Ltd
1300 137 067
Item Test | Pass | Comments
Batte 1}' Compartment (V4 pp——
Capacity V-
above 7.9V
Probe Cleaned/Decon. v
Operation v
Connectors Condition 4 )
/ g
Tape Check Cleaned v [Je==[1-]
Connectors Checked for cuts v
Instrument Test At surface level v

Cerlificate of Calibration

This is to certify that the above instrument has been cleaned and tested.

T,Lestedb.,y:

Tom Turvey

Test date:

Next Test due:

9/02/2023

8/08/2023
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airmet

Instrument YSI Quatro Pro Plus
Serial No. 21G102167 Air-Met Scientific Pty Ltd
1300 137 067
Item | Test | Pass Comments
Battery Charge Condition v
Fuses v
Capacity v
Switch/keypad Operation v
Display Intensity v
Operation v
(segments) .
Grill Filter Condition e
Seal v
PCB Condition v
Connectors Condition v
Sensor 1. pH v
2. mV v
3.EC v
4.D.0 v
5. Temp v
Alarms Beeper
Settings
Software Version
Data logger Operation
Download Operation
Other tests:

Certificate of Calibration

This is to certify that the above instrument has been calibrated to the following specifications:

Sensor Serial no Standard Solutions | Certified | Solution Bottle Instrument Reading
Number

1.D.0 0 onm 391223 Oppm

2. Conductivity 2/60uS 396172 2/60uS

3. pH? pH 7.00 398134 pH 7.00

4. pH4 pH 4.00 399527 pH 4.00

5.0RP mV 236.64 393379 /387511 236.64

6. Temo °C 18.8 163377 18.8

Calibratedby : Harrison Meers

Calibration date: 12-Apr-23

Next calibration due: 9- Oct-23
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Oil / Water Interface Meter T e T,
Multi Parameter Water Meter ai rm et

Instrument Interface Meter (30M)
Serial No. 288141 Air-Met Scientific Pty Ltd
1300137067

Item | Test | Pass l Comments

Batterv _ _1Compariment S —
1Capacity VA ]
. . 1above 7.9V /
Pro be------ ;Cleaned/Decon. v
- JOperation Vi !
Connectors - ICondition v 1--—- )
N N
Ic!Pe Check Cleaned / i . ;
Connectors Checked for cuts / { _
| In strument Test | At surface level v
RN o PR .
I Serviced

Certificate of Calibration
This is to certify that the above instrument has been cleaned and tested.

Testedb"y: Tom Turvey
Test date: 4/04/2023
Next Test due: 1/10/2023
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Appendix D

Field parameter data

GHD | Alpine Resorts Victoria | 12565989 | Mt Buller HEMAMP Groundwater and Surface Water Monitoring Review
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Fuarnig Fiekl 2esameters

Temperature (°C)

pH

Dissolved Oxygen (mg,

Oxidation Reduction Potential (mV) 215 T34 00N 44 37 20087 1814 ) |ga g 1o o
Electrical Conductivity (ps/ci el I3 3T 163 3553 19.1 383 Tz
50 Impact year 1 2
= F =
= 30 | / 0 @
S 250 } E
A .
5 15 Q
5 200 [a}
Q <
< 150 0 I
S e ~
100 — — — — — - — —
£ - - | - . — b _Lall-8 5 T
PR — _ I——— e = ——— s =
g0 ° g
Jan14  Jul14  Jan1S  Jull5  Jan16  Jul16  Jan17  Jul17  Jan18  Jul18  Jan19  Jul19  Jan 20 Jul20 Jan21  Jul2l  Jan22  Jul22  Jan23
Year
Oxidation Reduction Potential (mV) 48— Electrical Conductivity (us/cm) #—Temperature (°C) pH Dissolved Oxygen (mg/L)
BHIS
Temperature (°C) &4 59 i & Pl A7 T & A
pH 5 8 Chr] 483 5 o4 55 5 54 & 5.8 554
Dissolved Oxygen (m, & 1% B3 A 1 139 v 178 & & 8 .53
Oxidation Reduction Potential (mV) fo =%y 4 15 [ics! a9 154 &1 4 i B [T
Electrical Conductivity (pus/cm) Fal 36 [i 15 & 25 a4 B3 158 14 5
300 Impact year 1 30
= 250 { / 5
S 200 M »
> 3
%) 20 E
3 150 o
(e o
= 100 15 J
S 50 B
£ | S— 2 S— ' T . - & 10 ~
§ splan’14 Jul 14 Jan 15 Jul 157 Tan 16 Jurie Jan'17 Jar17 Jan18 JUr18™ an 19 Jul'19 Jan 20 Jul 20 Jan 21 Jul-21 Jan 22 Jul 22 _Cuwel 5 KEI
<
100 o ¥
Year
Oxidation Reduction Potential (mV) #== Electrical Conductivity (us/cm) #==Temperature (°C) pH Dissolved Oxygen (mg/L)
BHAD
Temperature (°C) [ LR a
pH A TH 518 481
Dissolved Oxygen (m, L R
Oxidation Reduction Potential (mV) 177 F.
Electrical Conductivity (us/cm) 128 7 i £
300 Impact year 1 25
1 # =
'g 250 4 » E
3 200 o
2 15 Ao
S 150 =
~ 10 &
S0 = ] >~
€ 5 £
X %0 o
k] -— —= — E
g o o 2
Jan-14  Jul14  Jan1S  Jull5  Jan16  Jul16  Jan17  Jul17  Jan18  Jul18  Jan19  Jul19  Jan 20 Jul20 Jan21  Jul21  Jan22  Jul22  Jan23
Year
Oxidation Reduction Potential (mV) #— Electrical Conductivity (us/cm) #—Temperature (°C) pH Dissolved Oxygen (mg/L)
Nele  Baks 1vdcater vyue comyadind from oo 1o
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Fuarnig Fiekl 2esameters

mpac

BH16
Temperature (°C) 5 &5 5 519 o 65 848 5 3 5 62 62
pH | a & 00 589 s 79 518 3 OX 547 5 } O 424 526
Dissolved Oxygen (mg, 1038 75 11.3 12.5] £a 12 1345 §.44 10 ) 34 8
Oxidation Reduction Potential (mV) 754 141 187 67 2176 11497 234 12 246 45 187 &
Electrical Conductivity (us/c 1 218 3 215 %657 2258 4 124 12 124
350 — 35
Impact year 1
300 R (e 0 =
B A E
s 250 ) 7 s E
3 200 \ o
z / \ 20 O
\ ~
w150 \ T
N 15 5
S 100 — b ~
£ - _ - 10 G
50 ™ — — - - - =
5 g — = —— . o
S o — — . > — 5 E
]
€ splan14  Jul14  Jan15  Jul15  Jan16  Jul1l6  Jan 17 Jull7  Jan18  Jul18  Jan19  Jul19  Jan20  Jul20  Jan21  Jul2l  Jan22  Jul22  Jan23 o ©
Year
Oxidation Reduction Potential (mV) s~ Electrical Conductivity (us/cm) “-=Temperature (°C) W pH @~ Dissolved Oxygen (mg/L)
BH1T
Temperature (°C) 7 0 67 867 10.1
L/ S ’ —
pH 6.3 491 657 5.9 5.9 632 540
+ . . . . . .
Dissolved Oxygen (m, 1042 76 143 18 772 841
+
Oxidation Reduction Potential (mV) 243 207 188 a1 154
T
Electrical Conductivity (pus/cm) | 46 444 4313 43 51.3 253 27 &}
350 30
300 Impact year 1 | n % =
_ e ~ 5 =
£ 250 ! / / D
S £
3 0 20 g
g 150 — y LT
S o - 3
£ 50 —— — T TR AT Se———\ 7 & o —58s ° o
3 o " - = e =3 —) e .
T solanid  Jul14  Jand5  JuldS  Jand6  Jul16  Jand7  Jull7  Jand8  Jul18  Jand9  Jul19  Jan20  Jul20  Jan21  Jul2l  Jan22  Jul22 - Jan23 5 £
< =
100 0
Year
Oxidation Reduction Potential (mV) «~@-Electrical Conductivity (us/cm) #--~Temperature (°C) @ pH p~ Dissolved Oxygen (mg/L)
BH18
Temperature (°C) 105 14 &9 129 597 10 & 1 10 64 57 ) & 7A
-+ —1-
pH 689 g 89 59 53 5 49 5 e 508 578
Dissolved Oxygen (m, ” 5 99 28 131 578 497 5 27 3.32 258
Oxidation Reduction Potential (mV) 1616 145 227 g 184 9 17 779
Electrical Conductivity (us/cm) 638 154 153 W e7 33 493 ) 54 14 .95 49
»0 » | Impact year 1 | 2
200 5 1 L
~ ~ / 20
v
g 150 I
2 _ 10 a B~
22 it == g -4 B
LE - am— ~ ) . —o— 8 ——— e L 10§
28 o : p— O o £
= 514 Jul14  Jand5  Juld5  Jand6  Juld6  Jan17  Juli7  Jan 18 Ju 18 Jan T8TGIISJan 20 Jul 20 A2 Jul21  Jan22  Jul22  JAR23 S
g
< 100 0
Year
- Dissolved Oxygen (mg/L) Oxidation Reduction Potential (mV) - Electrical Conductivity (us/cm) #-Temperature (°C) pH
Hele « Babe ivdcatee vyue corpaind fromn oo to

OFFICIAL



OEFIGIAL

.

Surface 'Nater

Feld Paramelers

Boggy Creek 1 plu 1
Temperature (°C) 10.5 B8 91 8.2 21 7.7 7.9 102 68
pH 4.79 g (13 ? 52 2 5.7 ) 6.5 1.7
Dissolved Oxygen (mg/L) 051 12,24 8.2 121 11,73
Oxidation Reduction Potential (mV) 101 123.8) 158 1305 31.2 48 116.2
Electrical Conductivity (ps/cm) &85 2 I ; 26 202
B ,
3 0 | 3 o
2 20 4 0 2
<
Q150 =
< 100 - y-T—— p RS
s 50 o e ————— — — - R e — =
R - — — e —g - © g
= e— ~ ~ o - - o
3 50jan'14__yatd  Jan 15  Jul15  Jan16  Jul16  Jan 17 Jul17  Jan18  Jul18  Jan19  Jul'19  Jan20  Jul20  Jan 21 Jul21  Jan22  Jul22  Jan 23 £
S 100 W ]
& Year =
Oxidation Reduction Potential (mV) =@ Electrical Conductivity (us/cm) #-~Temperature (°C) =4~ Dissolved Oxygen (mg/L)
Boggy Creek 1plu 2
Temperature (°C) 128 7.4 8 r.8 ) 6.7 p 78 Te 22 [} a2 [
pH 747 997 59 69 5 8} 73 55 7.7 7.2 7.3 714
Dissolved Oxygen (mg/L) 10.57 14.45 o8 '8 13} ( 12 .90
Oxidation Reduction Potential (mV) 1 1 1 658
Electrical Conductivity (ps/c 24.7 224 21 21 24 15 12.8
250 [ 1 2
E | Impact year’L
5 200 o
b | / 20 8§
3 150 V =
2 100 S - 15 5
~ — e — » — —a_ - — - ~
=z e —p— — ~— > — - o4 G
E L _— - ————— —f — B s
8 splni4 14 Jands  Julls  Jand6  Julle  Jand7  Jul17  Jand8  Juld8  Jan19  Jul1S  Jan20  Jul20  Jan21  Jul2l  Jan22  Ju22 Wan2z . 5 @
ru
o« 100 0
Year
Oxidation Reduction Potential (mV) st Electrical Conductivity (ps/cm) #-Temperature (°C) ] Dissolved Oxygen (mg/L)
Boggy Croek 2
Temperature (°C) 10.1 8.8 10} 9.5 8 8.4 103 7.9 119 96 7€
pH 64 o] 2 5.0 5 7.4 69 7 4 8.27
d —
Dissolved Oxygen (mg/L) 10 10| 12 101 & 119 & ) 10,97 28
Oxidation Reduction Potential (mV) 2586 2 ¥ 1 88.7] 1154 5.4 4 4 1702 1 814
Electrical Conductivity (ps/c ) 23 4 2986 W6 28.9 28.7 25.9 285 10.8 19.1
300 25
3 200 ! z
2 15 T
o 150 5 a
w N - =
> 100 > g P p 10 O
> gy =
£ S0 - — - — g o
E -a— e e - -5 _ s E
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= Year
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e 150 Impact year 1 25 °
15 1 a
S o { / 208
> 0 ¥ 55
2 o ~
~ o N, 100G
S M =
E -50 g™ s 2
= @
8100 o+
2 Jan14  Jull4  Jan15 Jul-15 Jan-16  Jub16  Jan17  Jull7  Jan18  Juk18  Jan19  Juk19  Jan20  Jul20 Jan 21 Juk-21 Jan 22 Juk22 Jan 23
Year
Oxidation Reduction Potential (mV) 4 Electrical Conductivity (ps/cm) @ Temperature (°C) @ pH s~ Dissolved Oxygen (mg/L)

hete = Bold oo ces

OFFICIAL



Appendix E

Summary laboratory results

GHD | Alpine Resorts Victoria | 12565989 | Mt Buller HEMAMP Groundwater and Surface Water Monitoring Review
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Table 1
Analytical Results Mt Buller RMB

Field ID
Baseline/lmpact year Baseline Baseline Baseline
TIFEOZ0TE 20T OIS TAFEb20T TSFEbZUTE TS CIZ0TS ] T5FebZ0T TS50 0TS | U0Ts | ToFeb0TE |
Lab Report Number EMTA0TZE I 77370 I ATI50 I TS-7. EMTAUTZE I RUELY I ZTI5: I T8-U947. EMTA0T25. 1 RUELY I F79595 I Te-09A3% 1
Dopu| I [ [ I I [ [ I I ]
ANZG %5
(updated26.Juty2021)
PH{FIEN) PH units.
W
DRSOVET ORygeT T
P5T s
TG
Urassigned
PTIGSTOTS oA P20 =
TRoTganics
TFTCzD) prTOT 0T
prrom T
pstenT
DISE<VETO T GET LD TeTeD ™
= e
eI T
TOTORIY St T
TORIDISSOVed Sonds i 2
ToaT
ToaT
T o s
Cyande
Cyanidel Total) 00
SRETy (CAMOMAEACACU3]
ACUS] v w L\
Ry THyOTOYIOE 35 CACO3T
ZCCXT ™
FCCRT
TR
Cacom - T
CaumerEay g
TRGRES T
TRGRES IMETea
oSS I g
PoTaSs Umered) & .
T 5 o
y o B
ChICTnde i
T
TaTeass
T
Tations Totar 00T T1T
Anians Total 00T T
T
Tiorons
THCU3T el
Carbonate on gL
Nitrate(asN) mg.c 0.01 0.29 3.12 49
NTeEEN, el TOT <001
Nirogen] TomIOXa Tsea)asN T TOT D. 00T [ [ a2 75
LSRR - g 03 T 5 T 53
Totr U, 0.3 0. [ Uy 0.
T
NrogETTO-gamTy T
T - T3
prOTTSCTOTTy O
m3'\. 0.001 0.013"
Cac!mium(fittered) 0.0001 0.000:
Chromum(lil+Vi)(filtered) Lo 0.001 0.001™
Chromum T 0T 0T
T TTOT T
TOMMEreay T 003
Tea0Nereay - TO0T 0037
0.0001 0.0000
TTeren L oS
TO0T TOTT 00T
M 0.001 0.0TT
mIC 0.005 0.00005
Terea) T 5005
ZTC(erea] T G001 0002 0005

Comments
#1 Cyanide as un-ionised HCN, measured as (CN].
#2MeasuredasNH3-NatpH8

#3 Values taken from "Updating nitrate toxicity effects on freshwater aqu
#4 In absence of total As guideline, As (V) guideline has been adopted
#5 In absence of total Cr guideline, Cr (VI) guideline has been adopted
#6FreeCyanidetriggerlevel

#7 Trigger corrected Sep 2002. https:l/Www.mfe.govt.nz/sit it p02.pof
#8As(V)usedasconservativevalue

#9 Chromium VI value has been used an indicator

Environmental Standards
Oepartmenl of Agriculture and Waler Resources, 2018 updated July 2021, ANZG (2018).FW. 95% (updated 26 July 2021)
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Table 1
Analytical Results Mt Buller RMB

T T Baeine Trpact
o T OSFEnZ0ZT——ZoNOvZUZ T TSFenzUzZ | T/NGVZU s TOREZD NOvZOZT TZFEDZ TS UTTOTS ARz TONOVZ07Z——TGFeb2073
Q I ST IS I R N | TS5 [ ECTZEW TS ECTTAOTIS | ATAT [ A9 [ TEUA ENZZZ7893 | AGEL|
[ [ [ [ [ | [ | [ [ [
FrRParmRTT
PP prroms
DESOVETORygE o
P T
T
Urassighed
PIVRIONS TORT TP205] =
TorganTeS
prTCaD Pt - .
P Pt 579 =
T = 5%
DISSOedr NS T Ay ere o o 909
RECH(LDY i 5T T T 0T
TEmpETaTr — T
Oy B T T -
TotalDr: mec
o@D L
o@D ) e
Total Suspended S0 ds T
Cyanice
Cyanide(Total) GC 57 1
c -
co3y T
x — T
g ™
TRIoTTonS
Cacm ™
CACTOTTeTeT —
TEgRESTIT T
PoTaST T
S
C T
“Hiorde
e
TG 55
FEge
Caton, T T s ozt
RS TomT 007 ) 0 0
TRoTonS
BRCADOATE T TS
Caromate o
Nirate(asN) mec,
NTETasN] i
RFoGER(ToI0, - e 5 55 1 ~ 027 057 051 s oo
NWrogen Toml T i T T 07 O T
o= o T T T U3 02 T
) T
NAFoGERTOTGanTe]
L
ProSprorGS{ToaT T
T
Arsenic{itered) ™
C mg.c
Chromum(IFVI) iered) T
L 0.013 00uT
TomrTTerET
TEIeTE -
|
ToC
-
TITEreay L
7 aTEay il 0,010 0005
Comments

#1 Cyanide as un-ionised HCN, measured as (CN].

#2MeasuredasNH3-NatpH8

#3 Values taken from "Updating nitrate tox
ideli s(V)gui

ity eff

#6FreeCyanidetriggerlevel
#7 Trigger corrected Sep 2002. https:1/Www.mle.,
#8As(V)usedasconservativevalue

#9 Chromium VI value has been used an indicator

Environmental Standards
Department of Agriculture and Water Resources, :
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Table 1
Analytical Results

Baeline ot Baseine Baseine Baselne
TFEE0TE | UTZOTS T UTZOTS TAFEDZOT NGvZ02T ] Toreoz0 TOFebZ0Td [ 270N2UTS 2700201 T5rebzoT TTFEb20Ta ] TS| oo TSFEOZE TZFEbZ0TA TETTS | USTZ0T T5FEb20T
EMTI0TAS [ L | FTI5I5 ST RSSO | V72T ETTTA0TZ95 | AT ATISIs [T EVTAUTZS | AT | RIEAE SWa ECTTA0T LI | 59 B0
[ [ I [ [ I I [ I
FreTParmET
TRIFTer) PRTS
DISSOVEIORY T e
P T
T
Urassigned
PTIOSPIOTTS T PZ0 =
TOTganics
PHTCADT prUMC
pHRECD DR
TrSTerT TS TG
DISSOWETT- M TSe(C abyMeret! i 53
ReCO(C-abT ™™ T 7T
TempeTaTre = 2 g
TUaTy B J 0 v
Toll Dissolved SoTds eC T
TomT L
TR T e
TolaISUshended So_ds T
Cyande
Cyanide(Total) mgC
Ry EAIKATTY
KAy (CArDoNAlasCaCU3]
=TS _— . T 3 &
ATy (] OrOXIOeasCaCy:
77 0
™
TEor Tons
e
GaCTITTEreay B
Tagnesm A
Waghe.S amered) -
PolEssum
O
SOdum(ered] -
loride
ate
ale ass
Flumde
s Total 00 U]
mons Total U T T3,
Mirorons
TRCU3] gL
Carbonate o oL
]
Nirate(asN) mec 006
TFTETasNy
Nogen Tow=I0. - 0. 5] 000 05T T T. T TS T, ['¥:) 00 06
Nogen( T O T 0, T 9
T eATowT 0 0 i 07
L 058 059
NITGGenOTGanTey
-
PRGSPOrUST TOT ™
A&
Arsenic(litered) me'.
Chromium (I V) fiered) ]
-
TEMEre) |
)
VO DUBT<ITErEay T
|
TITETE0y |
ZTCTerEay TGC 003 0002 0005
Comments

#1 Cyanide as un-ionised HCN, measured as (CN].
#2MeasuredasNH3-NatpH8
#3 Values taken from "Updating

ate toxi
s(V)gui
g

ity eff

#6FreeCyanidetriggerlevel
#7 Trigger corrected Sep 2002. https:1/Www.mle.,
#8As(V)usedasconservativevalue

#9 Chromium VI value has been used an indicator

Environmental Standards
Department of Agriculture and Water Resources.
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Table 1
Analytical Results Mt Buller RMB

Baselne Baseine Baselne Baseine Tmpact
RSO0 OO OTTZUTS TSR0 TSFEnZOTT UTTZ0TS 0TS TF &0 | U0 UTTZ0TS ] TATEnZ0T 27OTI0TS— T Z700I0TS ] ToReba0T SNGVZ070 TFEEZ0ZT ] NOVZUT ] ToFEbZ0zZ T ]
ENTAUTAIS [ TN [ AT9S [ TBUSAD ETTTAUTZS SALALA | AT [ T — 7 ECTRUTZS | ELLCI| 7957 [—_Tevwa SLLAL| 47955 [—Te0sss | TS TS| © I 785
[ [ [ I I [ I I I [ [ I [ [ [ ]
FreTPaTaTErETS
DH{FTerOT RS
W
DISSOVETORyTem el
B P g
G
UnESSneT
PIOSPIOTIS TOTar (P -
ToTganT
pHTCED prom =
prm P ¥
rster 25T T T
g 55T T T
Recttaby e T 5 IIT
5 7T
St ST T 2 Y o T
TNEC 5 o L i
L) e
TNEC
e .-200
Cyanae
Cyande( ol TG
.
i e -
o - v
g
AT ToT
T ™y
GACTITTMETETy - .
TSI ™ L
geST .
PomSS
o ax
THoe - :
Hag e
™
Mt 35S T
FIme kg
Gauns ot m"‘ TS o T
monS Toar T X6 7 TS
FT T
CaDOTAE o g
]
it —Tec—] 0A o, 037
NTTEESK) 005 001
NTOgET o0 T8 T 0% [IR3 JUEE T AT T T w ST 3
TNIFGGE 1oty Led O 06 06 U 06 L e T L)
& ar L) 03 0.3 02 02 U. 0. 0.3 U3
||
NNGgenorgant |
]
DIOTUST Tty 5
T
Arsenciered) ™
I T
Chromum(IFVI(iered)
CITOMTIIERavS
T —J
TOMTTETEay L
TeaMeTeay
O BOGTITERED)
T [ 1
ZTCmere mac o5,
Comments

#1 Cyanide as un-ionised HCN, measured as (CN].
#2MeasuredasNH3-NatpH8
#3 Values taken from "Updating nitrate toxicity eff
ideline, As(V)gui
)gui

#6FreeCyanidetriggerlevel

#7 Trigger corrected Sep 2002 https:1/Www.mle.,
#8As(V)usedasconservativevalue

#9 Chromium VI value has been used an indicator

Environmental Standards
Department of Agriculture and Water Resources,

OFFICIAL toi



OfhiGiRL
Table 1
Analytical Results Mt Buller RMB

Baseine T Baselne “mpac ‘
oot TOGT20: ZTRC0TS— ] ZRI0TS—_TAFenz0T NOVZ070 U9FEbZ0ZT | TSz | ToNovZUZZ | Torenm TIRPTID: Z70Z0TS UTTZ0TS T ToFenZuT NOVZ0Z0— 09T T MOv2071—] oo T —Torenz TIADT2T:
- [ EWZ306 AT [ AT [T S| G| Iz | EMZZZZS | A0S | ENZI06T SLLALL| 379595 [ TB09E T I v I OIS | EMZZZZEIS | A0S | EMZI06%87 |
I I [ [ I I I I [ [ I ]
Pt ParaEreT
prtFrerT prroms
W
DISSOWETORYgem el
5 ot
e
UTESSeT
POTS T (P205y =
T
preaD prom 579 57y
prReCy prom: 5%
TSferT T 5 T 7 3
DISSOWeD-MtSeMabYitered ™ s 5% % T 5T
e ToT TS 5 3T
05 o 10 T
B T 2 T 5
TNEC w 'S
L) e
TNEC
e
Cyande
Cyande(Totl ™GC o7 08 2
Co3T W 7w
RATy T Ao
COJT " D v "
™y
TEOTTonS
caam T 1 53
GACTTTGrea) e -
Tagnes;um ™, Ell [
TBgTe S Imered) .
PoTEsSTm —
S - 3 Y
Chioride —-— W i
UTaTe B
-
TTate ass g
Firmde [
CaonS ToaT M 009 7an v T o
mons Tota! HH-H 0T 0 T T2 U7
TG
WioHons
BICarbonate on (HCUS T s
CaronateTon g
Ll 06
Nitrate(asN mec " 055
TTTETESNT
NTFogen TOBI0, o T T 55 T o7
TGN TOtTy T: 7 T >y T Tr (5] T 7 T3
& T T T T3 T T3 ) S 5} T3
FOGENTOTGanTs
DIOrUST IOt
TaE
“Arsenic(itered) m-
z ™S
Chromium{IFVIYtered)
CROGTERavaTe
|| 0.010 0.012
ToN(ITETea) 1
Tead(mered)
TOyBaen<IEred] 5C
TT0T TI0S
TTereay —
Znc(imered) mac 0< 0.003

Comments

#1 Cyanide as un-ionised HCN, measured as (CN].

#2MeasuredasNH3-NatpH8

#3 Values taken from "Updating nitrate toxicity eff
deline,As(Viguidell

gt
#6FreeCyanidetriggerlevel
#7 Trigger corrected Sep 2002. https:1/\Www.mle.,
#8As(V)usedasconservativevalue
#9 Chromium VI value has been used an indicator

Environmental Standards
Department of Agriculture and Water Resources, :
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Table 1
Analytical Results Mt Buller RMB
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CRioTTE T -
Sulate L
m1-
ulfate ass o
Flumde’ mI1-
AT ToRT kR T T T o T
oS TotaT - T TTT 7T T=T %
Torons
T T
TarmonaEon T
L
Nitrate(asN) e 026 00
TTTaSN
NITOQET oo L | 0T T TS TS T TS g T 2 = T TS s T
NITOGETToeTy g T o 7T 7T TS i o5 x| T S T3
genTotT L TS T 23 T 5] 23 T T
. 0.15 0.13 0.09 015 0.0, 0.09 046
ITOQETOTgaT
o
PTOTISTTOTATy o
o
Arsenic{iered) o
T
Chromum(IFVIY iered)
L
TON(ITIETSay L
TEAETEay
TR <IETE T
TCReTeTeay L |
||
CEY |1
Zno(ered) e
Comments

#1 Cyanide as u sed HCN, measured as (CN].
#2MeasuredasNH3-NatpH8
#3 Values taken from "Upd:

#6FreeCyanidetriggerlevel
#7 Trigger corrected Sep 2002. https:
#8As(V)usedasconservativevalue

#9 Chromium VI value has been used an indicator

Www.mle.,

Environmental Standards
of Agri and Water R
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Table 1
Analytical Results Mt Buller RMB

Baselne T Tpac
TEREZ0. 14Feb 2018 NGV 2027 TIFE6202T NGVZ0ZT T5FEb20 TSNGVZU: T5FEb20; IGO0 T7NGVZD: TSFED2U. TERGIZD:
ETTZ305987 18-09131 27T T30 TITE: 56 ECT2222893 TAAI6 ECTZ3060 ENDZZZES. T ENI06%
PH(FTEN, BRUS
™
DISSOVEaURygen -
P I
-
UasSged
v =
pHt ™
v v
i 29 =
DISSOVE M9 AD ereay 852 TToT T
RECOL20] i (1K)
Temperatre b o gl
TOroraTy o 0 o 0 T
TOaTDT TTee 77 ™
To@ID L]
To@ @ s
TORTSUSpended So_ds
Cyanae
Cyanide(Total) TG.C 02
- [ T
03T T
o n "
T e
TEfoTToT
Carem ™
CACTITTMETea) -
TEgESAuT mgT
PoTsSu
T
T
Thiode
e
TTaTe 35S
Fiomoe =
Caton Tl 9 T TS T T
ions TotaT + i TS T3 027 THT
Morons
BCaronaTE TonTHOUS g
CaonaTE o g
]
Nirate(asN) mec 02 020 041
TFTTETasNy
NTogen| Toa0 T TSea(EsN T U1 T T 0 T T AT
AL %) () T T T (%) ™
G2 L) T 0 0 0T
007 009
NITGGe(OTGaNT) -
-
PRGSPorUST TOT] ™I
TaE
Arsenic{itered)
C
Chomium{IF Vi) ered) N
T
L
TCT(rereTy
TEOmErE -
L
TGC
|
CE) L
ZTCTGrEay T
Comments

#1 Cyanide as un-ionised HCN, measured as (CN].
#2MeasuredasNH3-NatpH8
#3 Values taken from "Updating

rate toxi
s(V)gui
g

ity eff

#6FreeCyanidetriggerlevel
#7 Trigger corrected Sep 2002. https:1/Www.mle.,
#8As(V)usedasconservativevalue

#9 Chromium VI value has been used an indicator

Environmental Standards
Department of Agriculture and Water Resources, :
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Table 2
RPO Results

Mt Buller RMB

Location Code|
Field I

BHO6

BHO6

SW1.1 (Boggy 1pu 1)

SW_DT

SW1.1(Boggy 1puT)

SW-D2

BHO6

GW_D1

BHO6

GW-D2

Date]

15 Nov 2022

15 Nov 2022

15 Nov 2022

2TNov 2022

17 Nov 2022

17 Nov 2022

77 Nov 202

27 Nov 202

Matrix Type]

Water

Water

Water

Water

Water

Water

Water

Water

Sample Type]
Lab Report Numbe

Normal

| EM2222893 |

Field D
EM2222893

RPD

Normal

EM; 393

Interlay D
943114

RPD

Normal

Field D
EM2222893

RPD

Normal

Interlpy, D
943114

RPD

Unit

EQL

Field Parameters

PHFER)

pH units

Redox (Fierd]

mv

200

210

NA

Dissolved Oxygen

gL

9.7

10.2

9.7

92

104

10.2

104

9.0

Nitrate as Nin ASLP 5.0

Mg/l

Phosphorus reactve (as P)

MGIT

Unassigned

PRoSphorus total (P205)

TgC

norganics

pH (Cab)

pH units

0.07

6.58

6.58

6.58

6.8

6.02

504

6.02

64

PH Redox

PH units

0.Q7

6.89

B.93

6.89

.79

.90

.79

Electrical conductivity (lab)

pSiem

18

17

18

32

32

32

31

Dissolved Oxygen (Lab) (iltered)

mg/L

Redox (Lab)

0.7

224

239

224

256

295

256

emperature

urbidity

0.7

3.7

48

CE|

7.9

5.2

7.9

Otal Dissolved Solids

36

35

32

27

27

27

26

otal Dissolved Solids (filtered)

o oy

ofal Dissolved Solids@ 180 C

Total Suspended Solids

Cyanide

Cyanide (Total)

Acidity & Alkalinity

Alkalinity (Carbonate as CaCO3)

o

g9

Alkalinity (Bicarbonate as CaCO3)

Alkalinity (Bicarbonate,

afini lydroxide as CaCO3)

d

g9

alinity (fotal as CaCO3)

Hardness as CaCO3

Major Tons

Calcium

0.7

Calcium (filtered)

Magnesium

Magnesium (filtered)

Potassium

Potassium (filtered)

Sodium

Sodium (filtered)

ol d

Chloride

Sulfate

Sulfate (filtered)

Sulfate ass

Cations Total

0.14

0.09

0.14

0.19

0.19

g4

0.19

Anions T otal

0.13

0.10

0.13

0.07

0.03

0.07

lonic Balance

Minor Tons

Bicarbonate ion (HCO3-)

Carbonate jon

Nufrients

Ammonia as N

0.Q7

Nitrate (as N)

0.Q1

0.22

0.22

0.22

itrite (as N)

0.Q7

Nitrogen (Total Oxidised) (as N)

0.01

0.22

0.22

0.22

2.13

213

ol o

213

ifrogen

0.1

0.2

0.3

o8ddd

0.2

04

67

29

25

of

2.9

21

32

Kjeldahl Nitrogen Total

0.1

0.1

0.3

04

ol
S|

0.8

ltrate (as NO3-)

Nitrogen (Organic)

0.2

Phosphate fotal (P)

0.05

Phosphorus (Total)

3|3|3|3] 3|32
EEEER

0.01

Metals

Arsenic (fitered)

0.007

Cadmium (ihered)

0.0007

Chromium (M+VT) (filtered)

0.007

Topper (fltered)

3|31 3(3| 3

0.007

ron (fiitered)

0.05

Tead (fhered)

0.007

Mercury (fered)

0.0007

Molybdenum (filtered)

0.001
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Table 2
RPO Results Mt Buller RMB
Location Code| BHO6 BHO6
Field ID| SW1.1(Boggy T pu 1) SW_D1 SW1.1T(Boggy TpuT) SW-D2 BH06 GW_D1 BHO6 GW-D2
Date| 15 Nov 2022 15 Nov 2022 15 Nov 2022 21 Nov 2022 17 Nov 2022 17 Nov 2022 17 Nov 2022 21 Nov 2022
Matrix Type| Water Water Water Water Water Water Water Water
Sample Type} Normal Field D Normal Interlag D Normal Field D Normal Interla D
Lab Report Number| EM. 893 EM2222893 RPD 943114 RPD EM2222893 RPD 943114 | RPD
Unit EQL
Nickel (filtered mg/L 0.007
Selenium (filtered) mg/C 0.01
Silver (filtered Mg/l 0.00T
in (filtered, mg/L |
0.005
OFFICIAL pors
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Table 2
RPO Results Mt Buller RMB
BoIgy SW-DT BOaY BHUG GW-DT BHOG BHOG
Boggy 2 SW-D1 Boggy 2 SW-D2 BHO6 GW-D1 BHO6 GW-D2 Boggy 2 SW-D1
15 Feb 2023 15 Feb 2023 15 Feb 2023 15 Feb 2023 16 Feb 2023 16 Feb 2023 16 Feb 2023 16 Feb 2023 18 Apr 2023 18 Apr 2023
Water Water Water Water Water Water Water Water Water Water
Normal Field D Normal Interlg, D Normal Field D Normal Interlgy D Normal Field D
- . 23-14906 966000 EM2306987 EM2306987
23-14906 23-14906 RPD 23-14906 966000 RPD 23-14906 23-14906 RPD RPD RPD
Unit
[Field Parameters
“pH (Field) PpH units
“Redox (Field) mv
NA
“Dissolved Oxygen Mg/C
“Nifrate as Nin ASLP 5.0 mg/C
iosphorus reactive (as P) MGITC 0.07
[Onassigned
“Phosphorus total (PZ05) [ Y Y T B0 50 T8
[Tnorganics
pH (Cab) pH units 6.36 6.30
“PH Redox PH units
Electrical conductivity (lab) pSiem 26 26 0 26 27 4 57 54 5 57 54 5 25 25
“Dissolved Oxygen (Lab) (iered) mg/C
Redox (Lab) Y
“Temperature
Turbidity NTU 0 0 29 27 7 29 11 90
“Total Dissolved Solids mg/C 728 17 19 17 TT
Total Dissolved Solids (filtered) mg/L
O issolved Sollds@ 180°C 'mg/C 12 15 27 17 5 2 9 35
“Total Suspended Solids mg/C
[Cyanide
Tyanide (Totl) TGl 0 57 5 5 57
[Acidity & ATkalinity
“Alkalinity (Carbonate as CaCO3) mg/C 0 0 0 0
alinity (Bicarbonate as CaCO3) Mg/l 70 9 T 10 740 173 0 88 197 i3 5 60 |
alini icarbonate) mg/C
alinity (Hydroxide as CaCO3) mg/L 0 0
alinity (fotal as CaCO3) mg/L 10 9 11 10 0 14 6 60
“Hardness as CaCO3 mg/C 5 5 0
[Major Tons
“Talcium mg/C 13 12 8 13 18 32 21 21 0 27 3.0 35
Calcium (filtered) mg/L
Magnesium mg/L 04 04 0 0.4 0.7 55 0.8 0.9 12 0.8 T4 55
Magnesium (filtered) mg/L
Potassium mg/L 0.1 0.1 0 0.1 0 0.4 0.5 22 0.4 0.6 40
Potassium (filtered) mg/L
“Sodium mg/L 15 1.5 0 15 2.7 33 1.5 16 © 1.5 2.3 47
“Sodium (filtered) mg/C
Chloride mg/L 2 1 67 2 67 2 2 0 2 67 67
“Suffate mg/L 0 0 0 0
Sulfate (filtered) mg/L 67 |
Sulfate ass mglC
Cations Total meqg/L 0.19 0.19 0
Anions Total meq/L 0.36 0.59 48
Tonic Balance %
Minor Tons
Bicarbonate ion (HCO3-) mg/C
“Carbonate ion 'mgC
[Nufrients
“Ammonia as N mglC 0
Nitrate (as N) mg/L 0.09 0.09 0 0.09 0.04 77 5.1 54 6 5.1 3.6 34 0.22 0.21 5
itrite (as N) mg/C 0.0T 0
Nitrogen (Total Oxidised) (as N) mg/L 0.1 0.1 0 0.1 0.05 67 5.1 54 5] 5.1 36 34 0.22 0.22 0
itrogen mg/l 0.55 6.4 0.4 0.3 29
Kjeldahl Nitrogen Total mg/L 0 0.5 133 0.6 0.7 15 0.6 28 129 0.2 0.1 67
itrafe (as NO3-) mg/C
Nitrogen (Organic) mg/L 28
“Phosphate total (P) Mo/l
Phosphorus (Total) mg/L 0.01 0.02 67
[Metals
Arsenic (fiitered) mglC
Cadmium (fered) mg/L
Chromium (V1) (filtered) mg/C
“Topper (filtered) mg/C
“Tron (filtered) 'mg/C
Tead (fitered) mg/iC
“Mercury (fitered) Mo/l
“Molybdenum (filtered) Mg/l
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ppendi
Table 2
RPO Results Mt Buller RMB
Boggy 2 SW-D1 Boggy 2 BH06 GW-D1 BH06 BH06
Boggy 2 SW-D1 Boggy 2 SW-D2 BHO06 GW-D1 BHO06 GW-D2 Boggy 2 SW-D1
15 Feb 2023 15 Feb 2023 15 Feb 2023 15 Feb 2023 16 Feb 2023 16 Feb 2023 16 Feb 2023 16 Feb 2023 18 Apr 2023 18 Apr 2023
Water Water Water Water Water Water Water Water Water Water
Normal Field D Normal Interly D Normal Field D Normal Interlp D Normal Field D
23-14906 23-14906 RPD 966000 RPD 23-14906 RPD 966000 RPD EM2306987 EM2306987 RPD
Unit
Nickel (filtered, mg/L
Selenium (filtered) mg/L
U tered) g
Tn (filtered)
Zinc (fiftered) TG
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ppendi
Table 2
RPO Results
BHT6 BHT6
Boggy 2 SW-D2 BH16 GW-D1 BH16 GW-D2
18 Apr 2023 18 Apr 2023 19 Apr 2023 19 Apr 2023 19 Apr 2023 19 Apr 2023
Water Water Water Water Water Water
Normal Interlg, D Normal Field D Normal Interlg, D
EM2306987 EM2306987 EM2306987 983641
EM2306987 983641 RPD RPD RPD
Unit
[Field Parameters
“pH (Field) PpH units
“Redox (Field) mv
NA
“Dissolved Oxygen MglC
“Nifrate as Nin ASLP 5.0 mg/C
iosphorus reactive (as P) MGITC 0 [oxey) 0 0.07 0.07
[Onassigned
“PRoSphoTUs total (P205) HgrC
[Tnorganics
PH (Lab) PH NS 536 74 5 500 503 0 500 70 5
“PH Redox PH units
Electrical conductivity (lab) pSiem 25 25 0 17 17 0 17 19 11
“Dissolved Oxygen (Lab) (iered) mg/C
Redox (Lab) Y
“Temperature
Turbidity NTU
“Tofal Dissolved Solids mg/L 19 45 83 42 30 33 42 34 21
Total Dissolved Solids (filtered) mg/L
O issolved Sollds@ 180 C mg/C
“Total Suspended Solids mg/L 0 61 54 12 61 86 34
[Cyanide
"Cyanide (Total) mg/C
[Acidity & ATkalinity
“Alkalinity (Carbonate as CaCO3) mg/C 0
alinity (Bicarbonate as CaCO3) mg/L 14 3 4 29 3
alini icarbonate) mg/C
alinity (Hydroxide as CaCO3) mg/L 0
alinity (fotal as CaCO3) mg/L 14 0 3 4 29 3 23 154
“Hardness as CaCO3 mg/L 5 7.3 37 0 0
[Major Tons
“Calcium mg/C T8 09
Calcium (filtered) mg/L 2 0
Magnesium mg/C 0.7
Magnesium (filtered) mg/L 0
Potassium mg/L
Potassium (filtered) mg/L 0
“Sodium mg/C T6 T7
“Sodium (fltered) gl 7 7 7 0 7
Chioride mg/L 2 67 1 0 1
“Suffate mglC
Sulfate (filtered) mg/L 1 1 0
Sulfate ass mglC
Cations Total meq/L 0.19 0.09 0.09 0 0.09
Anions Total meq/L 0.36 0.09 0.10 11 0.09
Tonic Balance % 0.66 0.66
Minor Tons
Bicarbonate ion (HCO3-) mg/C
“Carbonate ion 'mgC
[Nufrients
Ammonia as N mg/C 0.10 0.08 22 0.70
Nitrate (as N) mg/L 0.22 0.20 10 0.74 0.72 3 0.74 0.77 4
itrite (as N) mg/l 0 0 0
Nirogen (Tofal Oxidised) (as N) gl 022 0.74 0.72 3 0.74
itrogen mg/C 04 0.9 0.9 0 0.9
Kjeldahl Nitrogen Total mg/L 0.2 0 0.2 0.2 0 0.2
itrafe (as NO3-) mg/C
Nitrogen (Organic) mg/L
“Phosphate total (P) Mol
Phosphorus (Total) mg/L 0.01 0.02 67 0.08 0.10 22 0.08 0.02 120 |
[Metals
Arsenic (filtered) mglC 0 0
“Tadmium (iltered) Mo/l 0 0
Chromium (IT+VT) (filtered) mg/C 0 0
Topper (Mered) (e 0 0070 0.008 77 0070 0.006 50|
“Tron (filtered) 'mg/C
Tead (fitered) mg/iC 0 0
“Mercury (fitered) Mg/l 0 0
“Molybdenum (filtered) Mg/l
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Appendix F

Laboratory Reports

GHD | Alpine Resorts Victoria | 12565989 | Mt Buller HEMAMP Groundwater and Surface Water Monitoring Review
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Environmant Testing

www.eurofins.com.au EnviroSales@eurofins.com

Eurofins Environment Testing Australia Pty Ltd Eurofins ARL Ply Ltd  Eurofins Environment Testing NZ Ltd
ABN: 50 005 085 521 ABN: 91 05 0159 898 NZBN: 9429046024954
Melbourne Geelong Sydney Canberra Brisbane Newcastle Perth Auckland Christchurch
6 Monterey Road 19/8 Lewalan Street 179 Magowar Road Unit 1,2 Dacre Street 1/21 Smallwood Place 4/52 Industrial Drive 46-48 Banksia Road 35 O'Rorke Road 43 Detroit Drive
Dandenong South Grovedale Girraween Mitchell Murarrie Mayfield East NSW 2304 Welshpool Penrose, Rolleston,
VIC 3175 VIC 3216 NSW2145 ACT 2911 QLD 4172 PO Box 60 Wickham 2293 WAB106 Auckland 1061 Christchurch 7675
Tel: +61 3 8564 5000 Tel: +61 3 8564 5000 Tel: +61 2 9900 8400 Tel:+61261138091 Tel:+61739024600 Tel:+61249688448 Tel: +61 8 6253 4444 Tel: +64 9 526 4551 Tel: 0800 856 450
NATA# 1261 Site# 1254 NATAJI.1261 Site# 1254 NATA# 1261 Site# 18217 NATA# 1261 Site# 20794 NATA# 1261 Site# 25079 NATA# 2377 Site# 2370 IANZ# 1327 IANZ# 1290

Sample Receipt Advice

Company name: GHD Pty Ltd VIC

Contact name: Meg Turner

Project name: Not provided

Project ID: 12565989

Turnaround time: 5 Day

Date/Time received Nov 21, 2022 2:20 PM

Eurofins reference 943114

Sample Information

—_— Y Y s e e~~~

X X

Notes

Contact

A detailed list of analytes logged into our LIMS, is included in the attached summary table.
All samples have been received as described on the above COC.

COC has been completed correctly.

Attempt to chill was evident.
Appropriately preserved sample containers have been used.

All samples were received in good condition.

Samples have been provided with adequate time to commence analysis in accordance with the relevant

holding times.

Appropriate sample containers have been used.

Sample containers for volatile analysis received with zero headspace.
Split sample sent to requested external lab.

Some samples have been subcontracted.

N/A Custody Seals intact (if used).

If you have any questions with respect to these samples, please contact your Analytical Services Manager:

Harry Bacalis on phone : or by email: HarryBacalis@eurofins.com

Results will be delivered electronically via email to Meg Turner - meg.turner@ghd.com.

Note: A copy of these results will also be delivered to the general GHD Pty Ltd VIC email address.

*Global Leader - Results you can trust

OFFICIAL
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Test Counts

OFFICIAL

0.’- o ® ABN: 50 005 085 521 OFFICIAL ABN: 91 05 0159 898 NZBN: 9429046024954
% » e u rO l n S Melbourne Geelong Sydney Canberra Brisbane Newcastle Perth Auckland Christchurch
9 6 Monterey Road 19/8 Lewalan Street 179 Magowar Road Unit 1,2 Dacre Street 1/21 Smallwood Place 4/52 Industrial Drive 46-48 Banksia Road 35 O'Rorke Road 43 Detroit Drive
Dandenong South Grovedale Girraween Mitchell Murarrie Mayfield East NSW 2304 Welshpool Penrose, Rolleston,

) VIC 3175 VIC 3216 NSW 2145 ACT 2911 QLD 4172 PO Box 60 Wickham 2293  WA6106 Auckland 1061 Christchurch 7675
web: www.eurofins.com.au Tel: +61 3 8564 5000 Tel: +61 3 8564 5000 Tel: +61 2 9900 8400 Tel: +61 26113 8091 Tel: +61 7 3902 4600 Tel: +61 2 4968 8448 Tel: +61 8 6253 4444 Tel: +64 9 526 45 51 Tel: 0800 856 450
email: EnviroSales@eurofins.com NATA# 1261 Site# 1254 NATA# 1261 Site# 1254 NATA# 1261 Site# 18217 NATA# 1261 Site# 20794 NATA# 1261 Site# 25079 NATA# 2377 Site# 2370 IANZ# 1327 IANZ# 1290

Company Name: GHD Ply Ltd VIC Order No.: 12565989 Received: Nov 21, 2022 2:20 PM
Address: Level 8, 180 Lonsdale St Report#: 943114 Due: Nov 28, 2022
Melbourne Phone: 8687 8000 Priority: 5 Day
VIC 3000 Fax: 8687 8111 Contact Name: Meg Turner
Project Name:
Project ID: 12565989
Eurofins Analytical Services Manager : Harry Bacalis
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¢ ¢ o [% |¢ |2 |a]|a]eze
® 2 = Q.. X z 0
n. ) W g 74 ( v v ci'
T e o &1L ||
Jol% G109 |G s
R
§' 9% l Q) oJ oJ €
] o C3) 3 v, 8
-9 v | SE| ™| &
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Melbourne Laboratory - NATA# 1261 Site# 1254
X X X X X X X X X
External Laboratory = = = = = = = = =
SamplelD Sample Date | Sampling Matrix LABID
Time
SW-D2 Nov 21, 2022 Water M22-No0o5257 14 X, | A 1A & X 4 x4 x{ X | & [
= D CLEL =
GW-D2 Nov 21, 2022 Water e i | . Al A I P T A
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Certificate of Analysis

NATA Accredited
Accreditation Number 1261
Site Number 1254

Accredited for compliance with ISO/IEC 17025 - Testing
NATA is a signatory to the ILAC Mutual Recognition
Arrangement for the mutual recognition of the
equivalence of testing, medical testing, calibration,
inspection, proficiency testing scheme providers and
reference materials producers reports and certificates.

- - - T 3 4

cnvironment iestung
GHD Melbourne X S % 4 \
Level 8, 180 Lonsdale St ac-MgA NATA
Melbourne O N
VIC 3000 ", 3
Attention: Meg Turner
Report 943114-W
Project name
Project ID 12565989
Received Date Nov 21, 2022
Client Sample ID SW-D2 GW-D2
Sample Matrix Water Water

M22- M22-

Eurofins Sample No. No0050257 No0050258
Date Sampled Nov 21, 2022 Nov 21, 2022
TesUReference LOR Unit
Chloride mg/L <1 <1
Conductivity (at 25 °C) 10 uS/cm 18 31
Dissolved Oxygen 0.01 mg/L 9.2 9.0
pH (at 25 °C) 0.1 pH Units 6.8 6.4
Phosphate total (as P) 0.01 mg/L <0.01 <0.01
Redox Potential mV (relative to Ag/AgCl) 1 mV 200 410
Sulphate (as SO4) 5 mg/L <5 <5
Total Dissolved Solids Dried at 180 °C + 2°C 10 mg/L 32 46
Total Nitrogen (as N) 0.2 mg/L 04 2.1
Alkalinity (speciated)
Bicarbonate Alkalinity (as CaCO3) 20 mg/L <20 <20
Carbonate Alkalinity (as CaCO3) 10 mg/L <10 <10
Hydroxide Alkalinity (as CaCO3) 20 mg/L <20 <20
Total Alkalinity (as CaCO3) 20 mg/L <20 <20
Alkali Metals
Calcium 0.5 mg/L 0.7 1.6
Magnesium 0.5 mg/L <0.5 0.6
Potassium 0.5 mg/L <0.5 <0.5
Sodium 0.5 mg/L 1.1 14

Eurofins Environment Testing 6 Monterey Road, Oandenong South, Victoria, Australia 3175

Date Reported: Nov 25, 2022

ABN: 50 005 085 521 Te/(efhone: +61 3 8564 5000

Page 1 ofl
Report Number: 943114-W
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Sample History

Where samples are submitted/analysed over several days, the last date of extraction is reported.

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time
Eurofins Suite B11E: CI/SO4/Alkalinity
Chloride Melbourne Nov 22, 2022 28 Days
- Method: LTM-INO-4090 Chloride by Discrete Analyser
Sulphate (as SO4) Melbourne Nov 22, 2022 28 Days
- Method: LTM-INO-4110 Sulfate by Discrete Analyser
Alkalinity (speciated) Melbourne Nov 22, 2022 14 Days
- Method: LTM-INO-4250 Alkalinity by Electrometric Titration
Conductivity (at 25 °C) Melbourne Nov 22, 2022 28 Days
- Method: LTM-INO-4030 Conductivity
Dissolved Oxygen Melbourne Nov 23, 2022 28 Days
- Method: APHA 4500-0 B, C, G using Dissolved Oxygen analyser
pH (at 25 °C) Melbourne Nov 22, 2022 0 Hours
- Method: LTM-GEN-7090 pH in water by ISE
Phosphate total (as P) Melbourne Nov 22, 2022 28 Days
- Method: LTM-INO-4040 Phosphate by CFA
Redox Potential mV (relative to Ag/AgCl) Melbourne Nov 23, 2022 5 Days
- Method: APHA 2580B Redox Potential
Total Nitrogen (as N) Melbourne Nov 22, 2022 7 Days
- Method: LTM-INO-4040 Phosphate and Nitrogen in waters
Eurofins Suite B11C: Na/K/Ca/Mg Melbourne Nov 22, 2022 180 Days
- Method: LTM-MET-3010 Alkali Metals by ICP-AES
Total Dissolved Solids Dried at 180 °C + 2 °C Melbourne Nov 22, 2022 28 Days
- Method: LTM-INO-4170 Total Dissolved Solids in Water
Eurofins Environment Testing 6 Monterey Road, Oandenong South, Victoria, Australia 3175 Page 2of7

Date Reported: Nov 25, 2022 ABN: 50 005 085 521 Tel%hone.’ +61 3 8564 5000

Report Number: 943114-W
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.‘ o » e u rO I n S Melbourne Geelong Sydney Canberra Brisbane Newcastle Perth Auckland Christchurch
v 6 Monterey Road 19/8 Lewalan Street 179 Magowar Road Unit 1,2 Dacre Street 1/21 Smallwood Place 4/52 Industrial Drive 46-48 Banksia Road 35 O'Rorke Road 43 Detroit Drive
Dandenong South Grovedale Girraween Mitchell Murarrie Mayfield East NSW 2304 Welshpool Penrose, Rolleston,

) VIC 3175 VIC 3216 NSW 2145 ACT 2911 QLD 4172 PO Box 60 Wickham 2293  WA6106 Auckland 1061 Christchurch 7675
web: www.eurofins.com.au Tel: +61 3 8564 5000 Tel: +61 3 8564 5000 Tel: +61 2 9900 8400 Tel: +61 26113 8091 Tel: +61 7 3902 4600 Tel: +61 2 4968 8448 Tel: +61 8 6253 4444 Tel: +64 9 526 45 51 Tel: 0800 856 450
email: EnviroSales@eurofins.com NATA# 1261 Site# 1254 NATA# 1261 Site# 1254 NATA# 1261 Site# 18217 NATA# 1261 Site# 20794 NATA# 1261 Site# 25079 NATA# 2377 Site# 2370 IANZ# 1327 IANZ# 1290

Company Name: GHD Ply Ltd VIC Order No.: 12565989 Received: Nov 21, 2022 2:20 PM
Address: Level 8, 180 Lonsdale St Report#: 943114 Due: Nov 28, 2022
Melbourne Phone: 8687 8000 Priority: 5 Day
VIC 3000 Fax: 8687 8111 Contact Name: Meg Turner
Project Name:
Project ID: 12565989
Eurofins Analytical Services Manager : Harry Bacalis
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SamplelD Sample Date | Sampling Matrix LABID
Time
SW-D2 Nov 21, 2022 Water M22-No0o5257 14 X, | A 1A & X 4 x4 x{ X | & [
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GW-D2 Nov 21, 2022 Water e i | . J 17 A I P T A
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Date Reported:Nov 25, 2022

Eurofins Environment Testing 6 Monterey Road, Dandenong South, Victoria, Australia 3175

ABN: 50 005 085 521 Telephone: +61 3 8564 5000
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Environment lesting

Internal Quality Control Review and Glossary

General

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples follows guidelines delineated in the National Environment Protection (Assessment of Site
Contamination) Measure 1999, as amended May 2013 and are included in this QC report where applicable. Additional QC data may be available on request.

All soil/sediment/solid results are reported on a dry basis, unless otherwise stated.

All biota/food results are reported on a wet weight basis on the edible portion, unless otherwise stated.

Actual LORs are matrix dependant. Quoted LORs may be raised where sample extracts are diluted due to interferences.

Results are uncorrected for matrix spikes or surrogate recoveries except for PFAS compounds.

SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

Samples were analysed on an ‘as received' basis.

Information identified on this report with blue colour, indicates data provided by customer that may have an impact on the results.

©® N O ;s N

This report replaces any interim results previously issued.

Holding Times

Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001).

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the SRA.
If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

For VOCs containing vinyl chloride, styrene and 2-chloroethyl vinyl ether the holding time is 7 days however for all other VOCs such as BTEX or C6-10 TRH then the holding time is 14 days.

Units

mg/kg: milligrams per kilogram mg/L: milligrams per litre Hg/L: micrograms per litre

ppm: parts per million ppb: parts per billion %: Percentage

org/100 ml: Organisms per 100 millilitres NTU: Nephelometric Turbidity Units MPN/100 ml: Most Probable Number of organisms per 100 millilitres

Terms

APHA American Public Health Association

coc Chain of Custody

CP Client Parent - QC was performed on samples pertaining to this report

CRM Certified Reference Material (ISO17034)- reported as percent recovery.

Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

LOR Limit of Reporting.

LCS Laboratory Control Sample - reported as percent recovery.

Method Blank In the case of solid samples these are performed on laboratory certified clean sands and in the case of water samples these are performed on de-ionised water.

NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were analysed within.

RPD Relative Percent Difference between two Duplicate pieces of analysis.

SPIKE Addition of the analyte to the sample and reported as percentage recovery.

SRA Sample Receipt Advice

Surr - Surrogate The addition of a like compound to the analyte target and reported as percentage recovery.

TBTO Tributyltin oxide (bis-tributyltin oxide) - individual tributyltin compounds cannot be identified separately in the environment however free tributyltin was measured
and its values were converted stoichiometrically into tributyltin oxide for comparison with regulatory limits.

TCLP Toxicity Characteristic Leaching Procedure

TEQ Toxic Equivalency Quotient or Total Equivalence

Qsm US Department of Defense Quality Systems Manual Version 5.4

US EPA United States Environmental Protection Agency

WADWER Sum of PFBA, PFPeA, PFHXA, PFHpA, PFOA, PFBS, PFHxS, PFOS, 6:2 FTSA, 8:2 FTSA

QC - Acceptance Criteria
The acceptance criteria should be used as a guide only and may be different when site specific Sampling Analysis and Quality Plan (SAQP) have been implemented

RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable:

Results <10 times the LOR: No Limit

Results between 10-20 times the LOR: RPD must lie between 0-50%

Results >20 times the LOR : RPD must lie between 0-30%

NOTE: pH duplicates are reported as a range not as RPD

Surrogate Recoveries: Recoveries must lie between 20-130% for Speciated Phenols & 50-150% for PFAS

PFAS field samples that contain surrogate recoveries in excess of the QC limit designated in QSM 5.4 where no positive PFAS results have been reported have been reviewed and no data was

affected.

QC Data General Comments
1. Where aresult is reported as a less than(<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels within
the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent
and Duplicate data shown is not data from your samples.

3. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling. Therefore, laboratory analysis is unlikely to be completed within holding
time.Analysis will begin as soon as possible after sample receipt.

4. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of recovery the term "INT" appears against that analyte.
5. For Matrix Spikes and LCS results a dash"-" in the report means that the specific analyte was not added to the QC sample.

6. Duplicate RPDs are calculated from raw analytical data thus it is possible to have two sets of data.

Eurofins Environment Testing 6 Monterey Road, Oandenong South, Victoria, Australia 3175 Page 4 of 7
Date Reported: Nov 25, 2022 ABN: 50 005 085 521 Telephone: +61 3 8564 5000 Report Number: 943114-W



Quality Control Results
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Test Units Result 1 Actl:-(ierglti?;\ce Pass nglci’fg‘ieng
Method Blank
Chloride mg/L <1 Pass
Conductivity (at 25 °C) uS/cm <10 10 Pass
Phosphate total (as P) mg/L <0.01 0.01 Pass
Sulphate (as SO4) mg/L <5 5 Pass
Total Dissolved Solids Dried at 180 °c + 2 °c mg/L <10 10 Pass
Total Nitrogen (as N) mg/L <0.2 0.2 Pass
Method Blank
Alkalinity (speciated)
Bicarbonate Alkalinity (as CaCO3) mg/L <20 20 Pass
Carbonate Alkalinity (as CaCO3) mg/L <10 10 Pass
Hydroxide Alkalinity (as CaCO3) mg/L <20 20 Pass
Total Alkalinity (as CaCO3) mg/L <20 20 Pass
Method Blank
Alkali Metals
Calcium mg/L <0.5 0.5 Pass
Magnesium mg/L <0.5 0.5 Pass
Potassium mg/L <0.5 0.5 Pass
Sodium mg/L <0.5 0.5 Pass
LCS - % Recovery
Chloride % 99 70-130 Pass
Conductivity (at 25 °C) % 102 70-130 Pass
Phosphate total (as P) % 96 70-130 Pass
Sulphate (as SO4) % 84 70-130 Pass
Total Dissolved Solids Dried at 180 °C + 2 °C % 97 70-130 Pass
Total Nitrogen (as N) % 85 70-130 Pass
LCS - % Recovery
Alkalinity (speciated)
Carbonate Alkalinity (as CaCO3) % 100 70-130 Pass
Total Alkalinity (as CaCO3) % 101 70-130 Fass
LCS - % Recovery
Alkali Metals
Calcium % 85 80-120 Pass
Magnesium % 83 80-120 Pass
Potassium % 86 80-120 Pass
Sodium % 93 80-120 Pass
Test Lab Sample ID SoQull.'\ce Units Result 1 Act?&tsg ce Ll?;si?s ngl‘l)fgéng
Spike - % Recovery
Alkali Metals Result 1
Calcium M22-No00524 76 | NCP % 96 75-125 Pass
Magnesium M22-No00524 76 | NCP % 118 75-125 Pass
Potassium M22-No00524 76 | NCP % 104 75-125 Pass
Sodium M22-No00524 76 | NCP % 105 75-125 Pass
LabSamploID | 5o g Units Resuit | Actaptancs| ass | Quaiying
Duplicate
Result1 | Result2 RPO
Chloride M22-No0050124 | NCP mg/L 3000 2900 14 30% Pass
Conductivity (at 25 °C) B22-No0051468 | NCP uS/cm 860 850 <1 30% Pass
Dissolved Oxygen M22-No0053682 [ NCP mg/L 9.0 9.2 1.5 30% Pass
pH (at 25 °C) B22-No0051468 [ NCP | pH Units 8.1 8.1 pass 30% Bass
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Acceptance Pass Qualifying

Test | LabSample ID 1 So__ce| Units  Result1 | | Limits _ Limits _ Code
Duplicate
Result1 | Result2 | RPO UJ

Phosphate total (as P) S22-No0044084 | NCP mg/L 0.04 0.02 45 30% Fail 015
Redox Potential mV (relative to

Ag/AgCl) M22-No0053682 | NCP mV 350 340 <1 30%

Total Dissolved Solids Dried at 180

°Cx2°C M22-No0046484 | NCP mg/L 800 750 6.2 30%

Duplicate
Alkalinity (speciated) Result1 | Result2 RPO

Bicarbonate Alkalinity (as CaC03) | B22-No0051468 | NCP mg/L 500 440 12 30% Pass
Carbonate Alkalinity (as CaC03) B22-No0051468 | NCP mg/L <10 <10 <1 30% Pass
Hydroxide Alkalinity (as CaC03) B22-No0051468 | NCP mg/L <20 <20 <1 30% Pass

Total Alkalinity (as CaC03) B22-No0051468 | NCP mg/L 500 440 12 30% Pass
Duplicate
Alkali Metals Result1 | Result2 RPO

Calcium B22-No0046030 | NCP mg/L <05 <05 <1 30% Pass
Magnesium B22-No0046030 | NCP mg/L <0.5 <05 <1 30% Pass
Potassium B22-No0046030 | NCP mg/L 0.5 0.5 5.6 30% Pass

Sodium B22-No0046030 | NCP mg/L 0.8 0.8 94 30% Pass
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Comments

Sample Integrity

Custody Seals Intact (if used) N/A
Attempt to Chill was evident Yes
Sample correctly preserved Yes
Appropriate sample containers have been used Yes
Sample containers for volatile analysis r ived with mini head Yes
Samples received within HoldingTime Yes
Some samples have been subcontracted No

Qualifier Codes/Comments

Code Description
015 The RPO reported p Eurofins Envir Testing's QC - Acceptance Criteria as defined in the Internal Quality Control Review and Glossary page of this report.

Authorised by:

Catherine Wilson Analytical Services Manager
Mary Makarios Senior Analyst-Inorganic
Mary Makarios Senior Analyst-Metal

Glenn Jackson
General Manager

Final Report - this report replaces any previously issued Report

- Indicates Not Requested
« Indicates NATA accreditation does not cover the performance of this service
Measurement uncertainty of test data is available on request or please click here.

Eurofins shall not be liable for loss, cost, damages or expenses |ncurred by the client, or any other person or company, resulting from the use of any information or |nterpretat|on given in this
report. In no case shall Eurofins be liable for q tial d luding, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This
document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.

Eurofins Environment Testing 6 Monterey Road, Oandenong South, Victoria, Australia 3175 Page 7 of 7
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CERTIFICATE OF ANALYSIS
Batch No: 23-14906 Page 1 of 4
Final Report 71901 Laboratory
Scoresby Laboratory
. Address Caribbean Business Park,
Client: GHD Pty Ltd ,I:hone 22 Dalmore Drive,
ax
Contact: Accounts Scoresby,
VIC 3179
Address: Leveld 03 8756 8000
180 Lonsdale Street
MELBOURNE 03 9763 1862
VIC Contact: Brad Snibson
3000 Client Manager
Cliont P et ?;ﬁ;gg—'ﬁ Bull Brad.Snibson@alsglobal.com
- -Mt
AL'eS"P mgramR i CHOWSG ufler Date Sampled: 15-Feb-2023 - 16-Feb-2023
rogram Ref-
g Date Samples Received: 21-Feb-2023
PO No: Not Available Date Issued: 27-Feb-2023
The hash (#) below indicates methods not covered by NATA accreditation in the performance of this service.
Analysis Method Laboratory Analysis Method Laboratory Analysis Method Laboratory
Alkalinity WDO037 Scoresby Chloride WD045G Scoresby
EC WAO010 Scoresby TCN WKO062 Scoresby
NO3-N EKO058GV Scoresby NOXas N EKO058V & Scoresby
059GV
OES Scan WGO05A( Scoresby TDS at 180°C +/- 5°C WAO015 Scoresby
Si not
NATA); EA
065-69
SO4DA WD041G Scoresby TKN/TP (HL) WKO061A Scoresby
Turbidity WAO045 Scoresby

Measurement Uncertainties values for your compliance results are available at this link

Signatories
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Name Title Name Title

Alan Chung Team Leader Metals Brad Snibson Client Manager
Chatura Perera Team Leader Nutrients Hoa Nguyen Analyst
Joseph De Alwis Analyst

Results contained within this report relate only to the samples tested. The report shall not be reproduced, except in full and results relate only to the items tested. Page 2 of 4

RIGHT SOLUTIONS | RIGHT PARTNER
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Page 3 of 4 OFFICIAL

Batch No: 23-14906

Report Number: 71901 .

Client: GHD Pty Ltd

Client Program Ref- 12565989-Mt Buller LSS
Analysis: ms at1a0°C+-8°C EC Turbidity Chloride SO4DA Alkalinity Alkalinity Alkalinity

ChemiStry Component: TDS_180 EC TURBIDITY W-CHLORIDE(DA) W-S04-DA HCO3 AS CACO3 CO3AS CACO3 OH AS CACO3

Sample  Sampled Date Your Ref Units: mg/L uS/cm NTU mg/L mg/L mg CaCO3 L mg CaCO3 /L mg CaCO3 /L
Sample Type

8320917 15-02-23 NONE Boggy 1.1 WATER 15 27 0.3 1 <1 9 <2 <2

8320918 15-02-23 NONE Boggy 1.2 WATER 12 21 <0.1 1 <1l 7 <2 <2

8320919 15-02-23 NONE Boggy 2 WATER 12 26 <0.1 2 <1 10 <2 <2

8320920 15-02-23 NONE SW-D1 WATER 15 26 <0.1 1 <1 9 <2 <2

8320922 15-02-23 NONEEWS WATER 18 34 2.3 1 1 11 <2 <2

8321065 16-02-23 NONE GW-D1 WATER 32 54 27 2 <1 <2 <2 <2

8321066 16-02-23 NONE BH06 WATER 35 57 29 2 <1l <2 <2 <2

8321067 16-02-23 NONE BH09 WATER 12 23 53 1 <1 4 <2 <2

8321068 16-02-23 NONE BH16 WATER 10 18 36 1 <1 3 <2 <2

8321069 16-02-23 NONEBH17 WATER 22 44 21 2 <1 16 <2 <2

8321070 16-02-23 NONE BH18 WATER 22 38 190 2 <1 16 <2 <2
Analysis: Alkalinity

Chemistry Component: ALKALINITYAS

Sample Sampled Date Your Ref Units: CACO3
Sample Type mg CaCO3 /L

8320917 15-02-23 NONE Boggy 1.1 WATER 9

8320918 15-02-23 NONE Boggy 1.2 WATER 7

8320919 15-02-23 NONE Boggy 2 WATER 10

8320920 15-02-23 NONE SW-D1 WATER 9

8320922 15-02-23 NONEEWS WATER 11

8321065 16-02-23 NONE GW-D1 WATER <2

8321066 16-02-23 NONE BH06 WATER <2

8321067 16-02-23 NONE BH09 WATER 4

8321068 16-02-23 NONE BH16 WATER 3

8321069 16-02-23 NONE BH17 WATER 16

8321070 16-02-23 NONE BH18 WATER 16

Samples not collected by ALS and are tested as received.

OFFICIAL



Page 4 of 4 OFFICIAL
Batch No: 23-14906
Report Number: 71901 J
Cll'ent: GHD Pty Ltd ALS
Client Program Ref- 12565989-Mt Buller
Analysis: TKNITP (HL) TKN/TP (HL) TCN NOX asN NOG-N
Nutrients component: TKN_HL TOTAL P_HL TCN NOX_HL W-NO3-N
Sample  Sampled Date Your Ref Units: mg N /L mg P /L mg/L mg N /L mg N /L
Sample Type
8320917 15-02-23 NONE Boggy 1.1 WATER <0.1 <0.05 0.2 0.19 0.18
8320918 15-02-23 NONE Boggy 1.2 WATER <0.1 0.06 0.1 0.13 0.13
8320919 15-02-23 NONE Boggy 2 WATER <0.1 0.08 <0.1 0.10 0.09
8320920 15-02-23 NONE SW-D1 WATER <0.1 0.08 <0.1 0.10 0.09
8320922 15-02-23 NONEEWS WATER <0.1 <0.05 0.2 0.23 0.23
8321065 16-02-23 NONE GW-D1 WATER 0.7 0.06 6.0 5.4 5.4
8321066 16-02-23 NONE BH06 WATER 0.6 <0.05 5.7 5.1 5.1
8321067 16-02-23 NONE BH09 WATER 02 0.05 1.0 0.84 0.84
8321068 16-02-23 NONE BH16 WATER <0.1 0.07 0.7 0.73 0.72
8321069 16-02-23 NONEBH17 WATER 0.1 0.10 0.8 0.65 0.64
8321070 16-02-23 NONE BH18 WATER 02 0.06 0.2 0.02 0.01
Analysis: OES Scan OES Scan OES Scan OES Scan
Metals Gomponent: CA MG K NA
Sample  Sampled Date  Your Ref Units: mg/L mg/L mg/L mg/L
Sample Type
8320917 15-02-23 NONE Boggy 1.1 WATER 19 0.6 0.2 2.7
8320918 15-02-23 NONE Boggy 1.2 WATER 0.9 03 <0.1 13
8320919 15-02-23 NONE Boggy 2 WATER 13 04 0.1 1.5
8320920 15-02-23 NONE SW-D1 WATER 12 04 0.1 1.5
8320922 15-02-23 NONEEWS WATER 18 0.6 0.4 1.0
8321065 16-02-23 NONE GW-D1 WATER 2.1 0.9 0.5 1.6
8321066 16-02-23 NONE BH06 WATER 2.1 0.8 0.4 1.5
8321067 16-02-23 NONE BH09 WATER 0.9 04 0.1 038
8321068 16-02-23 NONE BH16 WATER 0.5 02 <0.1 13
8321069 16-02-23 NONE BH17 WATER 31 L1 0.5 38
8321070 16-02-23 NONE BH18 WATER L6 0.6 02 24

Samples not collected by ALS and are tested as received.
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(ALS)

QA/QC Compliance Assessment and Control Data

Work Order =GHDWSG Page ©10f18

Client :GHD Laboratory . Scoresby Laboratory
Contact Telephone 03 8756 8000
Project =23.14906 Date Samples Received : 21-February-2023
Site Issue Date : 27-February-2023
Sampler No. Samples Received 12

Order Number No. Samples Analysed 1

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated
reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal and external review. Many components of this
report contribute to the overall Quality assessment.

Brief method summaries and references are also provided to assist in traceability.

Summary of QC Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.
¢ Number of Method Blank value outliers :

*  Number of Duplicate outliers :

« Number of Laboratory Control outliers :

+  Number of Matrix Spike outliers :

o O o o

* Forall regular sample matrices,
Number of surrogate recovery outliers :

RIGHTSOLUTIONS RIGHTPARTNER 10f 18
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Analysis Holding Time Compliance

Holding times may vary depending on test and preservation used.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS Water recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container
provided. Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. Alisting of breaches (if any) is provided herein.

Sampled Date Date analysed Due for analysis Evaluation

Sample Number: 8320917
Sampling Point: NONE Boggy 1.1
Matrix: WATER

Plastic - 60ml (DA Analysis SO4, Cl) 15-Feb-2023 22-Feb-2023 15-Mar-2023 v

150ml Plastic (RED label - metals acidified) 15-Feb-2023 23-Feb-2023 14-Aug-2023 | v

Plastic - 500ml 15-Feb-2023 22-Feb-2023 22-Feb-2023 X
Plastic - 60ml - H2SO4 (COD & Nutrients) 15-Feb-2023 23-Feb-2023 15-Mar-2023 v

Field or Client container bottle 15-Feb-2023 15-Feb-2023 N/A
Plastic - 250ml for General Chem. 15-Feb-2023 21-Feb-2023 17-Feb-2023 X
Plastic - 250ml for General Chem. 15-Feb-2023 22-Feb-2023 01-Mar-2023 v

Plastic - 60ml (DA Analysis SO4, Cl) 15-Feb-2023 22-Feb-2023 15-Mar-2023 v

Plastic - 250ml for General Chem. 15-Feb-2023 21-Feb-2023 15-Mar-2023 v

Plastic - 60ml (DA Analysis S04, Cl) 15-Feb-2023 22-Feb-2023 17-Feb-2023 X
Plastic - 60ml (DA Analysis SO4, Cl) 15-Feb-2023 22-Feb-2023 15-Mar-2023 | v

RIGHTSOLUTIONS RIGHTPARTNER 20f 18
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Sampled Date Date analysed Due for analysis Evaluation

Sample Number: 8320918
Sampling Point: NONE Boggy 1.2
Matrix: WATER

Plastic - 60mI (DA Analysis SO4, Cl) | 15-Feb-2023 | 22-Feb-2023 | 15-Mar-2023 | v |
150ml Plastic (RED label - metals acidified) | 15-Feb-2023 | 23-Feb-2023 | 14-Aug-2023 | v |
Plastic - 500m| | 15-Feb-2023 | 22-Feb-2023 | 22-Feb-2023 | e |
Plastic - 60ml - H2804 (COD & Nutrients) | 15-Feb-2023 | 23-Feb-2023 |  15-Mar-2023 | v |
Field or Client container bottle |  15-Feb-2023 | | 15-Feb-2023 | N/A |
Plastic - 250ml for General Chem. | 15-Feb-2023 | 21-Feb-2023 |  17-Feb-2023 | e |
Plastic - 250ml for General Chem. | 15-Feb-2023 | 22-Feb-2023 |  01-Mar-2023 | v |
Plastic - 60ml (DA Analysis S04, CI) | 15-Feb-2023 | 22-Feb-2023 |  15-Mar-2023 | v |
Plastic - 250ml for General Chem. | 15-Feb-2023 | 21-Feb-2023 |  15-Mar-2023 | v |
Plastic - 60ml (DA Analysis S04, CI) | 15-Feb-2023 | 22-Feb-2023 | 17-Feb-2023 | e |
Plastic - 60ml (DA Analysis SO4, Cl) | 15-Feb-2023 | 22-Feb-2023 | 15-Mar-2023 | v |

RIGHTSOLUTIONS = RIGHTPARTNER 30f 18

T
OFFICIAL



Sampled Date Date analysed Due for analysis Evaluation

Sample Number: 8320919
Sampling Point: NONE Boggy 2
Matrix: WATER

Plastic - 60mI (DA Analysis SO4, Cl) | 15-Feb-2023 | 22-Feb-2023 | 15-Mar-2023 | v |
150ml Plastic (RED label - metals acidified) | 15-Feb-2023 | 23-Feb-2023 | 14-Aug-2023 | v |
Plastic - 500m| | 15-Feb-2023 | 22-Feb-2023 | 22-Feb-2023 | e |
Plastic - 60ml - H2804 (COD & Nutrients) | 15-Feb-2023 | 23-Feb-2023 |  15-Mar-2023 | v |
Field or Client container bottle |  15-Feb-2023 | | 15-Feb-2023 | N/A |
Plastic - 250ml for General Chem. | 15-Feb-2023 | 21-Feb-2023 |  17-Feb-2023 | e |
Plastic - 250ml for General Chem. | 15-Feb-2023 | 22-Feb-2023 |  01-Mar-2023 | v |
Plastic - 60ml (DA Analysis S04, CI) | 15-Feb-2023 | 22-Feb-2023 |  15-Mar-2023 | v |
Plastic - 250ml for General Chem. | 15-Feb-2023 | 21-Feb-2023 | 15-Mar-2023 | v |
Plastic - 60ml (DA Analysis S04, CI) | 15-Feb-2023 | 22-Feb-2023 | 17-Feb-2023 | e |
Plastic - 60ml (DA Analysis SO4, CI) | 15-Feb-2023 | 22-Feb-2023 | 15-Mar-2023 | v |

RIGHTSOLUTIONS RIGHTPARTNER 40f 18
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Sampled Date Date analysed Due for analysis Evaluation

Sample Number: 8320920
Sampling Point: NONE SW-D1
Matrix: WATER

Plastic - 60mI (DA Analysis SO4, Cl) | 15-Feb-2023 | 22-Feb-2023 | 15-Mar-2023 | v |
150ml Plastic (RED label - metals acidified) | 15-Feb-2023 | 23-Feb-2023 | 14-Aug-2023 | v |
Plastic - 500m| | 15-Feb-2023 | 22-Feb-2023 | 22-Feb-2023 | e |
Plastic - 60ml - H2804 (COD & Nutrients) | 15-Feb-2023 | 23-Feb-2023 |  15-Mar-2023 | v |
Field or Client container bottle |  15-Feb-2023 | | 15-Feb-2023 | N/A |
Plastic - 250ml for General Chem. | 15-Feb-2023 | 21-Feb-2023 |  17-Feb-2023 | e |
Plastic - 250ml for General Chem. | 15-Feb-2023 | 22-Feb-2023 |  01-Mar-2023 | v |
Plastic - 60ml (DA Analysis S04, CI) | 15-Feb-2023 | 22-Feb-2023 |  15-Mar-2023 | v |
Plastic - 250ml for General Chem. | 15-Feb-2023 | 21-Feb-2023 |  15-Mar-2023 | v |
Plastic - 60ml (DA Analysis S04, CI) | 15-Feb-2023 | 22-Feb-2023 | 17-Feb-2023 | e |
Plastic - 60ml (DA Analysis SO4, CI) | 15-Feb-2023 | 22-Feb-2023 | 15-Mar-2023 | v |

RIGHTSOLUTIONS = RIGHTPARTNER 50f 18
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Sampled Date Date analysed Due for analysis Evaluation

Sample Number: 8320922
Sampling Point: NONE EWS
Matrix: WATER

Plastic - 60mI (DA Analysis SO4, Cl) | 15-Feb-2023 | 22-Feb-2023 | 15-Mar-2023 | v |
150ml Plastic (RED label - metals acidified) | 15-Feb-2023 | 23-Feb-2023 | 14-Aug-2023 | v |
Plastic - 500m| | 15-Feb-2023 | 22-Feb-2023 | 22-Feb-2023 | e |
Plastic - 60ml - H2804 (COD & Nutrients) | 15-Feb-2023 | 23-Feb-2023 |  15-Mar-2023 | v |
Field or Client container bottle |  15-Feb-2023 | | 15-Feb-2023 | N/A |
Plastic - 250ml for General Chem. | 15-Feb-2023 | 21-Feb-2023 |  17-Feb-2023 | e |
Plastic - 250ml for General Chem. | 15-Feb-2023 | 22-Feb-2023 |  01-Mar-2023 | v |
Plastic - 60ml (DA Analysis S04, CI) | 15-Feb-2023 | 22-Feb-2023 |  15-Mar-2023 | v |
Plastic - 250ml for General Chem. | 15-Feb-2023 | 21-Feb-2023 |  15-Mar-2023 | v |
Plastic - 60ml (DA Analysis S04, CI) | 15-Feb-2023 | 22-Feb-2023 | 17-Feb-2023 | e |
Plastic - 60ml (DA Analysis SO4, CI) | 15-Feb-2023 | 22-Feb-2023 | 15-Mar-2023 | v |
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Sampled Date Date analysed Due for analysis Evaluation

Sample Number: 8321065
Sampling Point: NONE GW-D1
Matrix: WATER

Plastic - 60mI (DA Analysis SO4, Cl) | 16-Feb-2023 | 22-Feb-2023 | 16-Mar-2023 | v |
150ml Plastic (RED label - metals acidified) | 16-Feb-2023 | 23-Feb-2023 | 15-Aug-2023 | v |
Plastic - 500ml | 16-Feb-2023 | 22-Feb-2023 | 23-Feb-2023 | v |
Plastic - 60ml - H2504 (COD & Nutrients) | 16-Feb-2023 | 23-Feb-2023 | 16-Mar-2023 | v |
Field or Client container bottle |  16-Feb-2023 | | 16-Feb-2023 | N/A |
Plastic - 250ml for General Chem. | 16-Feb-2023 | 21-Feb-2023 |  18-Feb-2023 | x |
Plastic - 250ml for General Chem. | 16-Feb-2023 | 22-Feb-2023 |  02-Mar-2023 | v |
Plastic - 60ml (DA Analysis S04, CI) | 16-Feb-2023 | 22-Feb-2023 |  16-Mar-2023 | v |
Plastic - 250ml for General Chem. | 16-Feb-2023 | 21-Feb-2023 |  16-Mar-2023 | v |
Plastic - 60ml (DA Analysis S04, CI) | 16-Feb-2023 | 22-Feb-2023 | 18-Feb-2023 | x|
Plastic - 60ml (DA Analysis SO4, CI) | 16-Feb-2023 | 22-Feb-2023 | 16-Mar-2023 | v |

RIGHTSOLUTIONS = RIGHTPARTNER 70f18
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Sampled Date Date analysed Due for analysis Evaluation

Sample Number: 8321066
Sampling Point: NONE BH06
Matrix: WATER

Plastic - 60mI (DA Analysis SO4, Cl) | 16-Feb-2023 | 22-Feb-2023 | 16-Mar-2023 | v |
150ml Plastic (RED label - metals acidified) | 16-Feb-2023 | 23-Feb-2023 | 15-Aug-2023 | v |
Plastic - 500ml | 16-Feb-2023 | 22-Feb-2023 | 23-Feb-2023 | v |
Plastic - 60ml - H2504 (COD & Nutrients) | 16-Feb-2023 | 23-Feb-2023 | 16-Mar-2023 | v |
Field or Client container bottle |  16-Feb-2023 | | 16-Feb-2023 | N/A |
Plastic - 250ml for General Chem. | 16-Feb-2023 | 21-Feb-2023 |  18-Feb-2023 | x |
Plastic - 250ml for General Chem. | 16-Feb-2023 | 22-Feb-2023 |  02-Mar-2023 | v |
Plastic - 60ml (DA Analysis S04, CI) | 16-Feb-2023 | 22-Feb-2023 |  16-Mar-2023 | v |
Plastic - 250ml for General Chem. | 16-Feb-2023 | 21-Feb-2023 |  16-Mar-2023 | v |
Plastic - 60ml (DA Analysis S04, CI) | 16-Feb-2023 | 22-Feb-2023 | 18-Feb-2023 | x|
Plastic - 60ml (DA Analysis SO4, CI) | 16-Feb-2023 | 22-Feb-2023 | 16-Mar-2023 | v |
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Sampled Date Date analysed Due for analysis Evaluation

Sample Number: 8321067
Sampling Point: NONE BH09
Matrix: WATER

Plastic - 60mI (DA Analysis SO4, Cl) | 16-Feb-2023 | 22-Feb-2023 | 16-Mar-2023 | v |
150ml Plastic (RED label - metals acidified) | 16-Feb-2023 | 23-Feb-2023 | 15-Aug-2023 | v |
Plastic - 500ml | 16-Feb-2023 | 22-Feb-2023 | 23-Feb-2023 | v |
Plastic - 60ml - H2504 (COD & Nutrients) | 16-Feb-2023 | 23-Feb-2023 | 16-Mar-2023 | v |
Field or Client container bottle |  16-Feb-2023 | | 16-Feb-2023 | N/A |
Plastic - 250ml for General Chem. | 16-Feb-2023 | 21-Feb-2023 |  18-Feb-2023 | x |
Plastic - 250ml for General Chem. | 16-Feb-2023 | 22-Feb-2023 |  02-Mar-2023 | v |
Plastic - 60ml (DA Analysis S04, CI) | 16-Feb-2023 | 22-Feb-2023 |  16-Mar-2023 | v |
Plastic - 250ml for General Chem. | 16-Feb-2023 | 21-Feb-2023 |  16-Mar-2023 | v |
Plastic - 60ml (DA Analysis S04, CI) | 16-Feb-2023 | 22-Feb-2023 | 18-Feb-2023 | x|
Plastic - 60ml (DA Analysis SO4, CI) | 16-Feb-2023 | 22-Feb-2023 | 16-Mar-2023 | v |
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T
OFFICIAL



Sampled Date Date analysed Due for analysis Evaluation

Sample Number: 8321068
Sampling Point: NONE BH16
Matrix: WATER

Plastic - 60mI (DA Analysis SO4, Cl) | 16-Feb-2023 | 22-Feb-2023 | 16-Mar-2023 | v |
150ml Plastic (RED label - metals acidified) | 16-Feb-2023 | 23-Feb-2023 | 15-Aug-2023 | v |
Plastic - 500ml | 16-Feb-2023 | 22-Feb-2023 | 23-Feb-2023 | v |
Plastic - 60ml - H2504 (COD & Nutrients) | 16-Feb-2023 | 23-Feb-2023 | 16-Mar-2023 | v |
Field or Client container bottle |  16-Feb-2023 | | 16-Feb-2023 | N/A |
Plastic - 250ml for General Chem. | 16-Feb-2023 | 21-Feb-2023 |  18-Feb-2023 | x |
Plastic - 250ml for General Chem. | 16-Feb-2023 | 22-Feb-2023 |  02-Mar-2023 | v |
Plastic - 60ml (DA Analysis S04, CI) | 16-Feb-2023 | 22-Feb-2023 |  16-Mar-2023 | v |
Plastic - 250ml for General Chem. | 16-Feb-2023 | 21-Feb-2023 |  16-Mar-2023 | v |
Plastic - 60ml (DA Analysis S04, CI) | 16-Feb-2023 | 22-Feb-2023 | 18-Feb-2023 | x|
Plastic - 60ml (DA Analysis SO4, CI) | 16-Feb-2023 | 22-Feb-2023 | 16-Mar-2023 | v |
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Sampled Date Date analysed Due for analysis Evaluation

Sample Number: 8321069
Sampling Point: NONE BH17
Matrix: WATER

Plastic - 60mI (DA Analysis SO4, Cl) | 16-Feb-2023 | 22-Feb-2023 | 16-Mar-2023 | v |
150ml Plastic (RED label - metals acidified) | 16-Feb-2023 | 23-Feb-2023 | 15-Aug-2023 | v |
Plastic - 500ml | 16-Feb-2023 | 22-Feb-2023 | 23-Feb-2023 | v |
Plastic - 60ml - H2504 (COD & Nutrients) | 16-Feb-2023 | 23-Feb-2023 | 16-Mar-2023 | v |
Field or Client container bottle |  16-Feb-2023 | | 16-Feb-2023 | N/A |
Plastic - 250ml for General Chem. | 16-Feb-2023 | 21-Feb-2023 |  18-Feb-2023 | x |
Plastic - 250ml for General Chem. | 16-Feb-2023 | 22-Feb-2023 |  02-Mar-2023 | v |
Plastic - 60ml (DA Analysis S04, CI) | 16-Feb-2023 | 22-Feb-2023 |  16-Mar-2023 | v |
Plastic - 250ml for General Chem. | 16-Feb-2023 | 21-Feb-2023 |  16-Mar-2023 | v |
Plastic - 60ml (DA Analysis S04, CI) | 16-Feb-2023 | 22-Feb-2023 | 18-Feb-2023 | x|
Plastic - 60ml (DA Analysis SO4, CI) | 16-Feb-2023 | 22-Feb-2023 | 16-Mar-2023 | v |
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Sampled Date Date analysed Due for analysis Evaluation

Sample Number: 8321070
Sampling Point: NONE BH18
Matrix: WATER

Plastic - 60mI (DA Analysis SO4, Cl) | 16-Feb-2023 | 22-Feb-2023 | 16-Mar-2023 | v |
150ml Plastic (RED label - metals acidified) | 16-Feb-2023 | 23-Feb-2023 | 15-Aug-2023 | v |
Plastic - 500ml | 16-Feb-2023 | 22-Feb-2023 | 23-Feb-2023 | v |
Plastic - 60ml - H2504 (COD & Nutrients) | 16-Feb-2023 | 23-Feb-2023 | 16-Mar-2023 | v |
Field or Client container bottle |  16-Feb-2023 | | 16-Feb-2023 | N/A |
Plastic - 250ml for General Chem. | 16-Feb-2023 | 21-Feb-2023 |  18-Feb-2023 | x |
Plastic - 250ml for General Chem. | 16-Feb-2023 | 22-Feb-2023 |  02-Mar-2023 | v |
Plastic - 60ml (DA Analysis S04, CI) | 16-Feb-2023 | 22-Feb-2023 |  16-Mar-2023 | v |
Plastic - 250ml for General Chem. | 16-Feb-2023 | 21-Feb-2023 |  16-Mar-2023 | v |
Plastic - 60ml (DA Analysis S04, CI) | 16-Feb-2023 | 22-Feb-2023 | 18-Feb-2023 | x|
Plastic - 60ml (DA Analysis S04, CI) | 16-Feb-2023 | 22-Feb-2023 |  16-Mar-2023 | v |

Brief Method Summaries

The analytical procedures used by the Water Business have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM . In house
developed procedures are fully validated and are often at client request. The following table provides brief descriptions of the analytical procedures employed for results reported in the
Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method Matrix Method Descriptions

RIGHTSOLUTIONS RIGHTPARTNER 12 0f 18
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OFFICIAL
QUALITY CONTROL - BLANKS

Sample Value

Lab Sample ID Client Sample ID  Analysis Analyte Units LOR Pass/Fail

8333405 QC- Blank OES Scan Aluminium mg/L <0.1 PASS <0.1
Antimony mg/L <0.5 PASS <0.5
Arsenic mg/L <0.1 PASS <0.1
Barium mg/L <0.01 PASS <0.01
Beryllium mg/L <0.01 PASS <0.01
Boron mg/L <0.05 PASS <0.05
Cadmium mg/L <0.01 PASS <0.01
Calcium mg/L <0.1 PASS <0.1
Cerium mg/L <0.1 PASS <0.1
Chromium mg/L <0.01 PASS <0.01
Cobalt mg/L <0.1 PASS <0.1
Copper mg/L <0.01 PASS <0.01
Iron mg/L <0.05 PASS <0.05
Lead mg/L <0.05 PASS <0.05
Lithium mg/L <0.02 PASS <0.02
Magnesium mg/L <01 PASS <0.1
Manganese mg/L <0.01 PASS <0.01
Mercury mg/L <0.1 PASS <0.1
Molybdenum mg/L <0.1 PASS <0.1
Nickel mg/L <0.01 PASS <0.01
Phosphorus mg P/L <01 PASS <0.1
Potassium mg/L <0.1 PASS <0.1
Selenium mg/L <0.1 PASS <0.1
Silicon mg/L <0.1 PASS <0.1
Silver mg/L <0.01 PASS <0.01
Sodium mg/L <0.1 PASS <0.1
Strontium mg/L <0.01 PASS <0.01
Sulphur mg/L <01 PASS <0.1
Thallium mg/L <0.1 PASS <0.1
Tin mg/L <0.1 PASS <0.1
Titanium mg/L <0.01 PASS <0.01
Vanadium mg/L <01 PASS <0.1
Zinc mg/L <0.01 PASS <0.01

Lab Sample ID  Client Sample ID  Analysis Analyte Units LOR Pass/Fail

8333328 QC- Blank OES Scan Aluminium mg/L <0.1 PASS <0.1
Antimony mg/L <0.5 PASS <0.5
Arsenic mg/L <0.1 PASS <0.1
Barium mg/L <0.01 PASS <0.01
Beryllium mg/L <0.01 PASS <0.01
Boron mg/L <0.05 PASS <0.05
Cadmium mg/L <0.01 PASS <0.01
Calcium mg/L <01 PASS <0.1
Cerium mg/L <0.1 PASS <0.1
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Sample Value

8333328

QC- Blank

OES Scan

Chromium mg/L <0.01 PASS <0.01
Cobalt mg/L <0.1 PASS <0.1
Copper mg/L <0.01 PASS <0.01
Iron mg/L <0.05 PASS <0.05
Lead mg/L <0.05 PASS <0.05
Lithium mg/L <0.02 PASS <0.02
Magnesium mg/L <0.1 PASS <0.1
Manganese mg/L <0.01 PASS <0.01
Mercury mg/L <0.1 PASS <0.1
Molybdenum mg/L <0.1 PASS <0.1
Nickel mg/L <0.01 PASS <0.01
Phosphorus mg P/L <0.1 PASS <0.1
Potassium mg/L <0.1 PASS <0.1
Selenium mg/L <0.1 PASS <0.1
Silicon mg/L <0.1 PASS <0.1
Silver mg/L <0.01 PASS <0.01
Sodium mg/L <0.1 PASS <0.1
Strontium mg/L <0.01 PASS <0.01
Sulphur mg/L <0.1 PASS <0.1
Thallium mg/L <0.1 PASS <0.1
Tin mg/L <0.1 PASS <0.1
Titanium mg/L <0.01 PASS <0.01
Vanadium mg/L <0.1 PASS <0.1
Zinc mg/L <0.01 PASS <0.01
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QUALITY CONTROL- DUPLICATES

OFFICIAL

%RPD Dup[icate Value | Expected Value | Sample Value
Lab Sample ID Client Sample D Analysis Analyte Units LOR Pass/Fail
8326243 EWS TDS at 180°C +/-5 PASS 2.7 37 36
oc g PASS 0.1 34.1842 34.1495
ml PASS 0.0 40.0 40.0
Total Dissolved Solids mg/L <5 PASS 0.0 18 18
Lab Sample ID Client Sample ID  Analysis Analyte Units LOR Pass/Fail
8329746 NCP Alkalinity ml PASS 09 185.1 183.4
Units PASS 0.0 7.2 7.2
Bicarbonate Alkalinity as CaCO3 mg CaCO3 <2 PASS 0.9 190 180
Bicarbonate, as Bicarbonate mg/L <2 PASS 0.9 230 220
Carbonate Alkalinity as CaCO3 mg CaCO3 <2 PASS 0 <2 <2
Carbonate, as Carbonate mg/L <2 PASS 0 <2 <2
Hydroxide Alkalinity as CaCO3 mg CaCO3 <2 PASS 0 <2 <2
Hydroxide, as Hydroxide mg/L <2 PASS 0 <2 <2
Total Alkalinity as CaCO3 mg CaCO3 <2 PASS 0.9 190 180
4126583 NCP EC Electrical Conductivity @ 25C uS/cm <2 PASS 0.2 1800 1800
pH pH, units Units PASS 0.0 7.0 7.0
4124624 NCP Turbidity Turbidity, NTU NTU <0.1 PASS 0 <0.1 <0.1
2124661 NCP EC Electrical Conductivity @ 25C uS/cm <2 PASS 0 <2 <2
pH pH, units Units PASS 1.9 5.7 5.8
4128587 Boggy 1.2 Chloride Chloride, as Cl mg/L <1 PASS 1.6 1 1
SO4DA Sulphate, as SO4 mg/L <1 PASS 0 <1 <1
Lab Sample ID Client SampleID  Analysis Analyte Units LOR Pass/Fail
3228583 NCP Reactive P (HL) Phosphorus, reactive as P mg P/L <0.01 PASS 0.7 15 15
3128585 NCP NO2-N Nitrite, as N mg N /L <0.01 PASS 11 0.18 0.18
2126327 NCP TKN/TP (HL) Phosphorus, total as P mg P/L <0.05 PASS 1.2 9.3 9.2
Total Kjeldahl Nitrogen as N mg N /L <0.1 PASS 0.0 70 70
23428587 Boggy 1.2 NO3-N Nitrate, as N mg N /L <0.01 PASS 3.2 0.12 0.13
NOX as N Nitrate + Nitrite, as N mg N /L <0.01 PASS 31 0.13 0.13
Lab Sample ID Client SampleID  Analysis Analyte Units LOR Pass/Fail
8333326 NCP OES Scan Acid soluble Si, as SiO2 mg/L <0.5 PASS 5.6 5.1 54
Aluminium mg/L <0.1 PASS 0 <0.1 <0.1
Antimony mg/L <0.5 PASS 0 <0.5 <0.5
Arsenic mg/L <0.1 PASS 0 <0.1 <0.1
Barium mg/L <0.01 PASS 8.0 0.01 0.01
Beryllium mg/L <0.01 PASS 0 <0.01 <0.01
Boron mg/L <0.05 PASS 0 <0.05 <0.05
Cadmium mg/L <0.01 PASS 0 <0.01 <0.01
Calcium mg/L <0.1 PASS 54 53 5.6
Calcium Hardness, as CaCO3 mg/L <0.5 PASS 5.4 13 14
Cerium mg/L <0.1 PASS 0 <0.1 <0.1
Chromium mg/L <0.01 PASS 0 <0.01 <0.01
Cobalt mg/L <0.1 PASS 0 <0.1 <0.1
Copper mg/L <0.01 PASS 0 <0.01 <0.01
15 0f 18
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%RPD Dup| icate Value | Expected Value | Sample Value
8333326 NCP OES Scan Hardness, as CaC03 mg/L <1 PASS 5.4 19 20
Iron mg/L <0.05 PASS NA <0.05 0.06
Lead mg/L <0.05 PASS 0 <0.05 <0.05
Lithium mg/L <0.02 PASS 0 <0.02 <0.02
Magnesium mg/L <0.1 PASS 5.5 14 1.5
Magnesium Hardness, as CaC03 mg/L <0.5 PASS 5.5 5.9 6.2
Manganese mg/L <0.01 PASS 0 <0.01 <0.01
Mercury mg/L <01 PASS 0 <0.1 <0.1
Molybdenum mg/L <0.1 PASS 0 <0.1 <0.1
Nickel mg/L <0.01 PASS 0 <0.01 <0.01
Phosphorus mg P/L <0.1 PASS 0 <0.1 <0.1
Potassium mg/L <0.1 PASS 3.8 0.7 0.7
Selenium mg/L <0.1 PASS 0 <0.1 <0.1
Silicon mg/L <0.1 PASS 5.6 24 25
Silver mg/L <0.01 PASS 0 <0.01 <0.01
Sodium mg/L <0.1 PASS 4.5 7.7 8.0
Strontium mg/L <0.01 PASS 44 0.02 0.02
Sulphur mg/L <0.1 PASS 6.7 0.6 0.7
Sulphur, as Sulphate mg/L <0.5 PASS 6.7 1.9 2.0
Thallium mg/L <0.1 PASS 0 <0.1 <0.1
Tin mg/L <0.1 PASS 0 <0.1 <0.1
Titanium mg/L <0.01 PASS 0 <0.01 <0.01
Vanadium mg/L <0.1 PASS 0 <0.1 <0.1
Zinc mg/L <0.01 PASS 0 <0.01 <0.01
16 of 18

RlGHTSOLUBﬁNﬁ‘AL RIGHTPARTNER



QUALITY CONTROL - SPIKES
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% Recovery

Expected Value

Sample Value

Lab Sample ID Client Sample ID  Analysis Analyte Units LOR Pass/Fail
3128579 Boggy 1.1 Chloride Chloride, as Cl mg/L <1 PASS 110 200 1
SO4DA Sulphate, as SO4 mg/L <1 PASS 103 200 <1
Lab Sample ID Client Sample ID  Analysis Analyte Units LOR Pass/Fail
3128577 NCP Reactive P (HL) Phosphorus, reactive as P mg P/L <0.01 PASS 110 18 16
118578 NCP NO2-N Nitrite, as N mg N /L <0.01 PASS 122 22 0.18
3126310 NCP TKNfTP (HL) Phosphorus, total as P mg P/L <0.05 PASS 83.7 29 9.2
Total Kjeldahl Nitrogen as N mg N L <0.1 PASS 99.5 90 70
3128579 Boggy 1.1 NO3-N Nitrate, as N mg N L <0.01 PASS 101 8.2 0.18
NOX asN Nitrate + Nitrite, as N mg N /L <0.01 PASS 102 10 0.19
Lab Sample ID  Client Sample ID  Analysis Analyte Units LOR Pass/Fail
8333327 NCP OES Scan Aluminium mg/L <0.1 PASS 112 1.0 <0.1
Antimony mg/L <0.5 PASS 114 1.0 <0.5
Arsenic mg/L <0.1 PASS 104 N/A <0.1
Barium mg/L <0.01 PASS 111 0.21 0.01
Beryllium mg/L <0.01 PASS 115 0.20 <0.01
Boron mg/L <0.05 PASS 109 1.0 <0.05
Cadmium mg/L <0.01 PASS 106 1.0 <0.01
Calcium mg/L <01 PASS 118 7.6 5.6
Cerium mg/L <0.1 PASS 108 0.50 <0.1
Chromium mg/L <0.01 PASS 106 1.0 <0.01
Cobalt mg/L <0.1 PASS 110 1.0 <0.1
Copper mg/L <0.01 PASS 107 1.0 <0.01
Iron mg/L <0.05 PASS 104 11 0.06
Lead mg/L <0.05 PASS 106 1.0 <0.05
Lithium mg/L <0.02 PASS 119 2.0 <0.02
Magnesium mg/L <01 PASS 114 35 1.5
Manganese mg/L <0.01 PASS 106 1.0 <0.01
Mercury mg/L <01 PASS 87.0 N/A <0.1
Molybdenum mg/L <0.1 PASS 92.7 1.0 <0.1
Nickel mg/L <0.01 PASS 108 1.0 <0.01
Phosphorus mg P/L <01 PASS 113 2.0 <0.1
Potassium mg/L <0.1 PASS 104 27 0.7
Selenium mg/L <0.1 PASS 120 0.98 <0.1
Silicon mg/L <0.1 PASS 112 4.5 25
Silver mg/L <0.01 PASS 106 0.10 <0.01
Sodium mg/L <0.1 PASS 105 10 8.0
Strontium mg/L <0.01 PASS 109 0.52 0.02
Sulphur mg/L <01 PASS 113 27 0.7
Thallium mg/L <0.1 PASS 101 1.0 <0.1
Tin mg/L <0.1 PASS 103 1.0 <0.1
Titanium mg/L <0.01 PASS 113 1.0 <0.01
Vanadium mg/L <0.1 PASS 104 1.0 <0.1
Zinc mg/L <0.01 PASS 113 1.0 <0.01
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Measurement of Uncertainty.
When any measurement is made there are a number of factors that affect how accurate the resultis. Every step undertaken in the analysis of a sample is subject to some (small) level of error. Estimates of measurement uncertainty provide information
about the relative size of the error. As such, MU is an important aspect of any result. Refer to Enviromail™ 53 - What is Measurement Uncertainty for more information.

Analysis Method Code Component Loc:
MEL
W-EC WA010 EC 5%
W-SLDTDS WA015 TDS_180 10%
W-TURBID WA045 TURBIDITY 15%
Analysis Method Code Component Loc:
MEL
W-OES-SCAN WGO005A (Si not oA 20%
NATA); EA065-69
KO |
WS | 2%
M| a2
Analysis Method Code Component Loc:
MEL
W-CL-DA WD045G WCHORDEOM) | ew
W-NO3-N EK058GV WNOBNTT | 2%
W-NOX EK058V & 059GV NOXHL 12%
W-TKNTP-H WKOB1A TRNHE |
TOTALRHEN e | 7w
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<% eurofins

L nvironment ie st mn '_'. www.eurofins.com.au EnviroSales@eurofins.com
Eurofins Environment Testing Australia Pty Ltd Eurofins ARL PlyLtd Eurofins Environment Testing NZ Ltd
ABN: 50 005 085 521 ABN: 91 050159 898 NZBN: 9429046024954
Melbourne Geelong Sydney Canberra Brisbane Newcastle Perth Auckland Christchurch
6 Monterey Road 19/8 Lewalan Street 179 Magowar Road Unit 1,2 Dacre Street 1/21 Smallwood Place 1/2 Frost Drive 46-48 Banksia Road 35 O'Rorke Road 43 Detroit Drive
Dandenong South Grovedale Girraween Mitchell Murarrie Mayfield West NSW 2304 Welshpool Penrose, Rolleston,
VIC 3175 VIC 3216 NSW2145 ACT 2911 QLD 4172 Tel: +61 2 4968 8448 WA6106 Auckland 1061 Christchurch 7675
Tel: +613 8564 5000 Tel: +61 3 8564 5000 Tel: +612 9900 8400 Tel: +61261138091 Tel: +617 3902 4600 NATA# 1261 Tel: +61 8 6253 4444 Tel: +64 9526 45 51 Tel: 0800 856 450
NATA# 1261 Site# 1254 NATA.JI. 1261 Site# 25403 NATA# 1261 Site# 18217 NATA# 1261 Site# 25466 NATA# 1261 Site# 20794 Site# 25079 & 25289 NATA# 2377 Sitet# 2370 IANZ# 1327 IANZ# 1290

Sample Receipt Advice

Company name: GHD Pty Ltd VIC
Contact name: Meg Turner

Project name: MT BULLER

Project ID: 12565989
Turnaround time: 5 Day

Date/Time received Feb 22, 2023 2:00 PM
Eurofins reference 966000

Sample Information

All samples have been received as described on the above COC.
COC has been completed correctly.

Attempt to chill was evident.

All samples were received in good condition.

/
/
/
/
/ Appropriately preserved sample containers have been used.
/
/ holding times.

/ Appropriate sample containers have been used.

/ Sample containers for volatile analysis received with zero headspace.
Split sample sent to requested external lab.

Some samples have been subcontracted.

N/A Custody Seals intact (if used).

Notes

PLEASE CONFIRM TESTING IN SUITE "EKO59GV".

Contact

If you have any questions with respect to these samples, please contact your Analytical Services Manager:
Harry Bacalis on phone : or by email: HarryBacalis@eurofins.com
Results will be delivered electronically via email to Meg Turner - meg.turner@ghd.com.

Note: A copy of these results will also be delivered to the general GHD Pty Ltd VIC email address.

«“Global Leader - Results you can trust

A detailed list of analytes logged into our LIMS, is included in the attached summary table.

Samples have been provided with adequate time to commence analysis in accordance with the relevant
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.“ o » e u rO I n S Melbourne Geelong Sydney Canberra Brisbane Perth Auckland Christchurch
v 6 Monterey Road 19/8 Lewalan Street 179 Magowar Road Unit 1,2 Dacre Street 1/21 Smallwood Place 46-48 Banksia Road 35 O'Rorke Road 43 Detroit Drive
Dandenong South Grovedale Girraween Mitchell Murarrie Mayfield West NSW 2304 Welshpool Penrose, Rolleston,

] ] VIC 3175 VIC 3216 NSW 2145 ACT 2911 QLD 4172 Tel: +6124968 8448 WAG106 Auckland 1061 Christchurch 7675
web: www.eurofins.com.au Tel: +61 38564 5000  Tel: +6138564 5000  Tel: +6129900 8400  Tel: +6126113 8091 Tel: +6173902 4600 Tel: +61 8 6253 4444 Tel: +64 9 526 45 51 Tel: 0800 856 450
email: EnviroSales@eurofins.com NATA# 1261 Site# 1254 NATA# 1261 Site# 25403 NATA# 1261 Site# 18217 NATA# 1261 Site# 25466 NATA# 1261 Site# 20794 Site# 25079 & 25289 NATAG# 2377 Site# 2370 IANZ# 1327 IANZ# 1290

Company Name: GHD Ply Ltd VIC Order No.: 12565989 Received: Feb 22,2023 2:00 PM
Address: Level 8, 180 Lonsdale St Report#: 966000 Due: Mar 1, 2023
Melbourne Phone: 8687 8000 Priority: 5 Day
VIC 3000 Fax: 8687 8111 Contact Name: Meg Turner
Project Name: MT BULLER
Project ID: 12565989
Eurofins Analytical Services Manager : Harry Bacalis
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Melbourne Laboratory - NATA# 1261 Site# 1254 X X X X X X X
External Laboratory
SamplelD Sample Date | Sampling Matrix LABID
Time ‘
‘ SW-D2 Feb 15, 2023 Water X X X X X X
M2 Fe0051 [
GW-D2 Feb 16, 2023 Water Maprgoie4—t— ——— [ ]

’Test Counts
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GHD Melbourne
Level 8,180 Lonsdale St

NEEINrIAL

nvironment

NATA

Certificate of Analysis

NATA Accredited
Accreditation Number 1261
Site Number 1254

Accredited for compliance with ISO/IEC 17025 - Testing
NATA is a signatory to the ILAC Mutual Recognition
Arrangement for the mutual recognition of the
equivalence of testing, medical testing, calibration,
inspection, proficiency testing scheme providers and
reference materials producers reports and certificates.

Melbourne

VIC 3000

Attention: Meg Turner

Report 966000-W

Project name MT BULLER

Project ID 12565989

Received Date Feb 22, 2023

Client Sample ID SW-D2 GW-D2

Sample Matrix Water Water
M23- M23-

Eurofins Sample No. Fe0051806 Fe0051807

Date Sampled Feb 15,2023 Feb 16, 2023

TesUReference LOR Unit

Ammonia (as N) 0.01 mg/L <0.01 <0.01

Chloride 1 mg/L <1 <1

Conductivity (at 25 °C) 10 uS/cm 27 54

Nitrate & Nitrite (as N) 0.05 mg/L 0.05 3.6

Nitrate (as N) 0.02 mg/L 0.04 3.6

Nitrite (as N) 0.02 mg/L <0.02 <0.02

Phosphate total (as P) 0.01 mg/L <0.01 <0.01

Sulphate (as SO4) 5 mg/L <5 <5

Total Dissolved Solids Dried at 180 °C +2°C 10 mg/L 28 42

Total Kjeldahl Nitrogen (as N) 0.2 mg/L 0.5 2.8

Total Nitrogen (as N)* 0.2 mg/L 0.55 6.4

Turbidity NTU <1 11

Organic Nitrogen (as N)* 0.2 mg/L 2.8

Alkalinity (speciated)

Bicarbonate Alkalinity (as CaCO3) 20 mg/L 140 88

Carbonate Alkalinity (as CaCO3) 10 mg/L <10 <10

Alkali Metals

Calcium 0.5 mg/L 1.8 3.0

Magnesium 0.5 mg/L 0.7 14

Potassium 0.5 mg/L <0.5 0.6

Sodium 0.5 mg/L 2.1 23

Eurofins Environment Testing 6 Monterey Road, Oandenong South, Victoria, Australia 3175

Date Reported: Mar 01, 2023

ABN: 50 005 085 521 Tel(efhone.‘ +61 3 8564 5000

Page 1 of!
Report Number: 966000-W
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Environment Testing

Sample History

Where samples are submitted/analysed over several days, the last date of extraction is reported.

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time
Eurofins Suite B19D: Total N, TKN, NOx, NO2, NO3, NH3, Total P
Ammonia (as N) Melbourne Feb 23, 2023 28 Days
- Method: APHA 4500-NH3 Ammonia Nitrogen by FIA
Nitrate & Nitrite (as N) Melbourne Feb 23, 2023 28 Days
- Method: LTM-INO-4120 Analysis of NOx NO2 NH3 by FIA
Nitrate (as N) Melbourne Feb 23, 2023 28 Days
- Method: LTM-INO-4120 Analysis of NOx NO2 NH3 by FIA
Nitrite (as N) Melbourne Feb 23, 2023 2 Days
- Method: LTM-INO-4120 Analysis of NOx NO2 NH3 by FIA
Phosphate total (as P) Melbourne Feb 23, 2023 28 Days
- Method: LTM-INO-4040 Phosphate by CFA
Total Kjeldahl Nitrogen (as N) Melbourne Feb 23, 2023 28 Days
- Method: APHA 4500-Norg B,D Total Kjeldahl Nitrogen by FIA
Major Anions
Chloride Melbourne Feb 23, 2023 28 Days
- Method: LTM-INO-4090 Chloride by Discrete Analyser
Sulphate (as SO4) Melbourne Feb 23, 2023 28 Days
- Method: LTM-INO-4110 Sulfate by Discrete Analyser
Alkalinity (speciated) Melbourne Feb 23, 2023 14 Days
- Method: LTM-INO-4250 Alkalinity by Electrometric Titration
Conductivity (at 25 °C) Melbourne Feb 23, 2023 28 Days
- Method: LTM-INO-4030 Conductivity
Turbidity Melbourne Feb 23, 2023 28 Days
- Method: Turbidity by classical using APHA 2130B (LTM-INO-4140)
Total Dissolved Solids Dried at 180 °C + 2 °C Melbourne Feb 23, 2023 28 Days
- Method: LTM-INO-4170 Total Dissolved Solids in Water
Nitrogens (speciated)
Organic Nitrogen (as N)* Melbourne Feb 23, 2023 7 Days
- Method: APHA 4500 Organic Nitrogen (N)
Major Cations
Alkali Metals Melbourne Feb 23, 2023 180 Days
- Method: LTM-MET-3010 Alkali Metals Sulfur Silicon Phosphorus by ICP-AES
Eurofins Environment Testing 6 Monterey Road, Oandenong South, Victoria, Australia 3175 Page 2of7

Date Reported: Mar 01, 2023 ABN: 50 005 085 521 Telzﬁhone.’ +61 3 8564 5000

Report Number: 966000-W
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Environment Testing

Internal Quality Control Review and Glossary

General

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples follows guidelines delineated in the National Environment Protection (Assessment of Site
Contamination) Measure 1999, as amended May 2013 and are included in this QC report where applicable. Additional QC data may be available on request.

All soil/sediment/solid results are reported on a dry basis, unless otherwise stated.

All biota/food results are reported on a wet weight basis on the edible portion, unless otherwise stated.

Actual LORs are matrix dependant. Quoted LORs may be raised where sample extracts are diluted due to interferences.

Results are uncorrected for matrix spikes or surrogate recoveries except for PFAS compounds.

SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

Samples were analysed on an 'as received' basis.

Information identified on this report with blue colour, indicates data provided by customer that may have an impact on the results.

© © N o o~ N

This report replaces any interim results previously issued.

Holding Times

Please refer to '‘Sample Preservation and Container Guide' for holding times (QS3001).

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the SRA.
If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

For VOCs containing vinyl chloride, styrene and 2-chloroethyl vinyl ether the holding time is 7 days however for all other VOCs such as BTEX or C6-10 TRH then the holding time is 14 days.

Units

mg/kg: milligrams per kilogram mg/L: milligrams per litre ug/L: micrograms per litre

ppm: parts per million ppb: parts per billion %: Percentage

org/100 ml: Organisms per 100 millilitres NTU: Nephelometric Turbidity Units MPN/100 ml: Most Probable Number of organisms per 100 millilitres
CFU: Colony forming unit
Terms

APHA American Public Health Association

coc Chain of Custody

CP Client Parent - QC was performed on samples pertaining to this report

CRM Certified Reference Material (IS017034)- reported as percent recovery.

Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

LOR Limit of Reporting.

LCS Laboratory Control Sample - reported as percent recovery.

Method Blank In the case of solid samples these are performed on laboratory certified clean sands and in the case of water samples these are performed on de-ionised water.
NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were analysed within.
RPO Relative Percent Difference between two Duplicate pieces of analysis.

SPIKE Addition of the analyte to the sample and reported as percentage recovery.

SRA Sample Receipt Advice

Surr - Surrogate The addition of a like compound to the analyte target and reported as percentage recovery.

TBTO Tributyltin oxide (bis-tributyltin oxide) - individual tributyltin compounds cannot be identified separately in the environment however free tributyltin was measured

and its values were converted stoichiometrically into tributyltin oxide for comparison with regulatory limits.

TCLP Toxicity Characteristic Leaching Procedure

TEQ Toxic Equivalency Quotient or Total Equivalence

Qsm US Department of Defense Quality Systems Manual Version 5.4

US EPA United States Environmental Protection Agency

WADWER Sum of PFBA, PFPeA, PFHxA, PFHpA, PFOA, PFBS, PFHxS, PFOS, 6 2 FTSA, 8 2 FTSA

QC - Acceptance Criteria
The acceptance criteria should be used as a guide only and may be different when site specific Sampling Analysis and Quality Plan (SAQP) have been implemented

RPO Duplicates: Global RPO Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable:

Results <10 times the LOR: No Limit

Results between 10-20 times the LOR: RPO must lie between 0-50%

Results >20 times the LOR RPO must lie between 0-30%

NOTE: pH duplicates are reported as a range not as RPO

Surrogate Recoveries: Recoveries must lie between 20-130% for Speciated Phenols & 50-150% for PFAS

PFAS field samples that contain surrogate recoveries in excess of the QC limit designated in QSM 5.4 where no positive PFAS results have been reported have been reviewed and no data was

affected.

QC Data General Comments

1. Where aresult is reported as a less than(<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels within
the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent
and Duplicate data shown is not data from your samples.

3. pH and Free Chlorine analysed in the laboratory -Analysis on this test must begin within 30 minutes of sampling. Therefore, laboratory analysis is unlikely to be completed within holding
time.Analysis will begin as soon as possible after sample receipt.

4. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of recovery the term "INT" appears against that analyte.

5. For Matrix Spikes and LCS results a dash "-" in the report means that the specific analyte was not added to the QC sample.

6. Duplicate RPDs are calculated from raw analytical data thus it is possible to have two sets of data.

Eurofins Environment Testing 6 Monterey Road, Oandenong South, Victoria, Australia 3175 Page 4 of 7
Date Reported: Mar 01, 2023 ABN: 50 005 085 521 Telephone: +61 3 8564 5000 Report Number: 966000-W
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Test Units Result 1 Actl:-(ierglti?;\ce Pass nglci’fg‘ieng
Method Blank
Ammonia (as N) mg/L <0.01 0.01 Pass
Chloride mg/L <1 Pass
Conductivity (at 25 °C) uS/cm <10 10 Pass
Nitrate & Nitrite (as N) mg/L <0.05 0.05 Pass
Nitrate (as N) mg/L <0.02 0.02 Pass
Nitrite (as N) mg/L <0.02 0.02 Pass
Phosphate total (as P) mg/L <0.01 0.01 Pass
Sulphate (as SO4) mg/L <5 5 Pass
Total Dissolved Solids Dried at 180 °C + 2 °C mg/L <10 10 Pass
Total Kjeldahl Nitrogen (as N) mg/L <0.2 0.2 Pass
Turbidity NTU <1 Pass
Method Blank
Alkalinity (speciated)
Bicarbonate Alkalinity (as CaCO3) mg/L <20 20 Pass
Carbonate Alkalinity (as CaCO3) mg/L <10 10 FPass
Method Blank
Alkali Metals
Calcium mg/L <0.5 0.5 Pass
Magnesium mg/L <0.5 0.5 Pass
Potassium mg/L <0.5 0.5 Pass
Sodium mg/L <0.5 0.5 Pass
LCS - % Recovery
Ammonia (as N) % 127 70-130 Pass
Chloride % 112 70-130 Pass
Conductivity (at 25 °C) % 110 70-130 Pass
Nitrate & Nitrite (as N) % 95 70-130 Pass
Nitrate (as N) % 95 70-130 Pass
Nitrite (as N) % 98 70-130 Pass
Phosphate total (as P) % 9N 70-130 Pass
Sulphate (as SO4) % 112 70-130 Pass
Total Dissolved Solids Dried at 180 °C + 2 °C % 119 70-130 Pass
Total Kjeldahl Nitrogen (as N) % 94 70-130 Pass
LCS - % Recovery
Alkali Metals
Calcium % 85 80-120 Pass
Magnesium % 97 80-120 Pass
Potassium % 93 80-120 Pass
Sodium % 97 80-120 Pass
Test Lab Sample ID Soclljﬁce Units Result 1 Acf_?r?‘tﬁg ce Ll?;sifs nglcl)fgéng
Spike - % Recovery
Result 1
Ammonia (as N) B23-Fe0046250 | NCP % 86 70-130 Pass
Nitrate & Nitrite (as IN) B23-Fe0046250 | NCP % 98 70-130 Pass
Nitrate (as N) B23-Fe0046250 | NCP % 98 70-130 Pass
Total Kjeldahl Nitrogen (as N) W23-Fe0043534 | NCP % 119 70-130 |_Pass
Spike - % Recovery
Alkali Metals Result 1
Calcium M23-Fe0051806 CP % 94 75-125 Pass
Magnesium M23-Fe0051806 CP % 98 75-125 Pass
Potassium M23-Fe0051806 CP % 94 75-125 Pass
Sodium M23-Fe0051806 CP % 96 75-125 Pass
Eurofins Environment Testing 6 Monterey Road, Oandenong South, Victoria, Australia 3175 Page 50of 7
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Acceptance Pass Qualifying

Test | Lab Sample ID | S0 ce| Units  Result 1 | | Limits _ Limits  Code
Duplicate
Result1 | Result2 RPO

Ammonia (as N) M23-Fe0055159 | NCP mg/L <0.01 <0.01 <1 30% Pass

Chloride M23-Fe0051482 | NCP mg/L 550 580 4.3 30% Pass

Nitrate & Nitrite (as N) M23-Fe0055159 | NCP mg/L 0.24 0.24 <1 30% Pass

Nitrate (as N) M23-Fe0055159 | NCP mg/L 0.24 0.24 <1 30% Pass

Nitrite (as N) M23-Fe0055159 | NCP mg/L <0.02 <0.02 <1 30% Pass
Phosphate total (as P) M23-Fe0051806 CP mg/L <0.01 <0.01 <1 30% Pass
Sulphate (as S04) M23-Fe0051806 CP mg/L <5 <5 <1 30% Pass

Total Dissolved Solids Dried at 180

°C+2°C M23-Fe0047974 [ NCP mg/L 150 180 21 30% Pass

Total Kjeldahl Nitrogen (as N) M23-Fe0051806 CP mg/L 0.5 0.3 42 30% Fail 015
Turbidity M23-Fe0051806 CP NTU <1 <1 <1 30% Pass
Duplicate
Alkali Metals Result1 | Result2 RPO

Calcium M23-Fe0053299 | NCP mg/L 17 17 28 30% Bass
Magnesium M23-Fe0053299 | NCP mg/L 6.2 6.0 21 30% Bass
Potassium M23-Fe0053299 | NCP mg/L 31 32 <1 30% Bass
Duplicate
Result1 | Result2 RPO
Total Kjeldahl Nitrogen (as N) | M23-Fe0051807 | CP | mglL 2.8 2.3 21 30% Piuss
Eurofins Environment Testing 6 Monterey Road, Oandenong South, Victoria, Australia 3175 Page 60f7
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Comments
Sampile Integrity
Custody Seals Intact (if used) N/A
Attempt to Chill was evident Yes
Sample correctly preserved Yes
Appropriate sample containers have been used Yes
Sample containers for volatile analysis received with mini Yes
Samples received within HoldingTime Yes
Some samples have been subcontracted No
Qualifier Codes/Comments
Code Description
015 The RPO reported Eurofins Envir Testing's QC - Acceptance Criteria as defined in the Internal Quality Control Review and Glossary page of this report.
Authorised by:

Harry Bacalis Analytical Services Manager

Mary Makarios Senior Analyst-Inorganic

Mary Makarios Senior Analyst-Metal

Scott Beddoes Senior Analyst-Inorganic

Glenn Jackson
General Manager

Final Report - this report replaces any previously issued Report

- Indicates Not Requested
*Indicates NATA accreditation does not cover the performance of this service
Measurement uncertainty of test data is available on request or please click here.

Eurofins shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this
report. In no case shall Eurofins be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This
document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.

Eurofins Environment Testing 6 Monterey Road, Oandenong South, Victoria, Australia 3175 Page 7 of 7
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L nvironment ies ! mn '_‘- www.eurofins.com.au EnviroSales@eurofins.com
Eurofins Environment Testing Australia Pty Ltd Eurofins ARL PlyLtd Eurofins Environment Testing NZ Ltd
ABN: 50 005 085 521 ABN: 91 050159 898 NZBN: 9429046024954
Melbourne Geelong Sydney Canberra Brisbane Newcastle Perth Auckland Christchurch
6 Monterey Road 19/8 Lewalan Street 179 Magowar Road Unit 1,2 Dacre Street 1/21 Smallwood Place 1/2 Frost Drive 46-48 Banksia Road 35 O'Rorke Road 43 Detroit Drive
Dandenong South Grovedale Girraween Mitchell Murarrie Mayfield West NSW 2304 Welshpool Penrose, Rolleston,
VIC 3175 VIC 3216 NSW2145 ACT 2911 QLD 4172 Tel: +61 2 4968 8448 WA6106 Auckland 1061 Christchurch 7675
Tel: +613 8564 5000 Tel: +61 3 8564 5000 Tel: +612 9900 8400 Tel: +61261138091 Tel: +617 3902 4600 NATA# 1261 Tel: +61 8 6253 4444 Tel: +64 9526 45 51 Tel: 0800 856 450
NATA# 1261 Site# 1254 NATA.JI. 1261 Site# 25403 NATA# 1261 Site# 18217 NATA# 1261 Site# 25466 NATA# 1261 Site# 20794 Site# 25079 & 25289 NATA# 2377 Sitet# 2370 IANZ# 1327 IANZ# 1290

Sample Receipt Advice

Sample Information

All samples have been received as described on the above COC.
COC has been completed correctly.

Attempt to chill was evident.

Appropriately preserved sample containers have been used.

All samples were received in good condition.

holding times.

Appropriate sample containers have been used.

—_— Y Y s e~~~

Sample containers for volatile analysis received with zero headspace.

Split sample sent to requested external lab.

X X

Some samples have been subcontracted.

N/A Custody Seals intact (if used).

Notes

Contact

If you have any questions with respect to these samples, please contact your Analytical Services Manager:
Harry Bacalis on phone : or by email: HarryBacalis@eurofins.com
Results will be delivered electronically via email to Meg Turner - meg.turner@ghd.com.

Note: A copy of these results will also be delivered to the general GHD Pty Ltd VIC email address.

«~Global Leader - Results you can trust

Company name: GHD Pty Ltd VIC

Contact name: Meg Turner

Project name: MOUNT BULLER WATER STORAGE ONGOING MONITORING PROGRAM
Project ID: 12565989

Turnaround time: 5 Day

Date/Time received Apr 24, 2023 4:00 PM

Eurofins reference 983641

A detailed list of analytes logged into our LIMS, is included in the attached summary table.

Samples have been provided with adequate time to commence analysis in accordance with the relevant

OFFICIAL
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Melbourne Geelong Sydney Canberra Brisbane Newcastle Perth Auckland Christchurch
6 Monterey Road 19/8 Lewalan Street 179 Magowar Road Unit 1,2 Dacre Street 1/21 Smallwood Place 1/2 Frost Drive 46-48 Banksia Road 35 O'Rorke Road 43 Detroit Drive
Dandenong South Grovedale Girraween Mitchell Murarrie Mayfield West NSW 2304 Welshpool Penrose, Rolleston,

] ] VIC 3175 VIC 3216 NSW 2145 ACT 2911 QLD 4172 Tel: +6124968 8448 WAG106 Auckland 1061 Christchurch 7675
web: www.eurofins.com.au Tel: +61 38564 5000  Tel: +6138564 5000  Tel: +6129900 8400  Tel: +6126113 8091  Tel: +6173902 4600  NATA# 1261 Tel: +61 8 6253 4444 Tel: +64 9 526 45 51 Tel: 0800 856 450
email: EnviroSales@eurofins.com NATA# 1261 Site# 1254 NATA# 1261 Site# 25403 NATA# 1261 Site# 18217 NATA# 1261 Site# 25466 NATA# 1261 Site# 20794 Site# 25079 & 25289 NATA# 2377 Site# 2370 IANZ# 1327 IANZ# 1290

Company Name: GHD Ply Ltd VIC Order No.: Received: Apr 24, 2023 4:00 PM
Address: Level 8, 180 Lonsdale St Report#: 983641 Due: May 2, 2023
Melbourne Phone: 8687 8000 Priority: 5 Day
VIC 3000 Fax: 8687 8111 Contact Name: Meg Turner
Project Name: MOUNT BULLER WATER STORAGE ONGOING MONITORING PROGRAM
Project ID: 12565989
Eurofins Analytical Services Manager : Harry Bacalis
0 0 z z u o o " ;0 0 0 .| | -1] s: | d
B | 2 00 <
| o[ 2loafe | |sld|e ||| ela]alr
a | & |0 for [ m | |4 || 23| < |mlz [oci|s |0
@ zl, ru 7 m | g 0 (&) D 0 @ G| s b el
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0 z 0 b - it o ' o |0
0 = = o] ri Y | b [of =2
w T o i 2] 8| :
5 NN
[)] o 0
Sample Detail = S o1 Y 07? G| & N
.S 0 ; " e
= gl 9.
0 o
w
0 ’
0 "
0
Melbourne Laboratory - NATA# 1261 Site# 1254
External Laboratory X X X XX X X X X XX XXX XXX
SamplelD Sample Date | Sampling Matrix LABID
Time
‘ SW-D2 Apr 18, 2023 Water M23-Ap0052002 X | Xl 42X x4 XX XX 4 XL XKl XX X
GW-D2 Apr19,2023 Water M23-Ap0052003 X X X X X X X X X X X X X X X X X
’Test Counts 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
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Hac;MRA NATA

Certificate of Analysis

NATA Accredited
Accreditation Number 1261
Site Number 1254

Accredited for compliance with ISO/IEC 17025 - Testing
NATA is a signatory to the ILAC Mutual Recognition

Ar for the mutual ition of the
equivalence of testing, medical testing, calibration,
inspection, proficiency testing scheme providers and
reference materials producers reports and certificates.

Melbourne
VIC 3000
Attention: Meg Turner
Report 983641-W
Project name MOUNT BULLER WATER STORAGE ONGOING MONITORING PROGRAM
Project ID 12565989
Received Date Apr24,2023
Client Sample ID SW-D2 GW-D2
Sample Matrix Water Water

M23- M23-
Eurofins Sample No. Ap0052002 Ap0052003
Date Sampled Apr 18, 2023 Apr 19, 2023
TesUReference LOR Unit
Chloride mg/L <1 <1
Conductivity (at 25 °C) 10 uS/cm 25 19
Nitrate (as N) 0.02 mg/L 0.20 0.77
Nitrite (as N) 0.02 mg/L <0.02 <0.02
pH (at 25 °C) 0.1 pH Units 74 7.0
Phosphate total (as P) 0.01 mg/L 0.02 0.02
Phosphorus reactive (as P) 0.01 mg/L <0.01 0.01
Reactive Silica (as SiO2) 2 mg/L 6.7 6.3
Sulphate (as SO4) 5 mg/L <5 <5
Total Dissolved Solids Dried at 180 °C + 2°C 10 mg/L 46 34
Total Kjeldahl Nitrogen (as N) 0.2 mg/L <0.2 <0.2
Total Suspended Solids Dried at 103 °C to 105 °C 5 mg/L <5 86
Hardness mg equivalent CaCO3/L 5 mg/L 7.3 <5
Alkalinity (speciated)
Total Alkalinity (as CaCO3) 20 mg/L <20 23
Alkali Metals
Calcium 0.5 mg/L 1.8 0.9
Magnesium 0.5 mg/L 0.7 <0.5
Potassium 0.5 mg/L <0.5 <05
Sodium 0.5 mg/L 1.6 1.7
Heavy Metals
Arsenic (filtered) 0.001 mg/L < 0.001 < 0.001
Cadmium (filtered) 0.0002 mg/L <0.0002 < 0.0002
Chromium (filtered) 0.001 mg/L < 0.001 <0.001
Copper (filtered) 0.001 mg/L < 0.001 0.006
Lead (filtered) 0.001 mg/L < 0.001 < 0.001
Mercury (filtered) 0.0001 mg/L <0.0001 <0.0001
Nickel (filtered) 0.001 mg/L < 0.001 <0.001
Zinc (filtered) 0.005 mg/L < 0.005 <0.005

Date Reported: Apr 28, 2023

Eurofins Environment Testing 6 Monterey Road, Oandenong South, Victoria, Australia 3175
ABN: 50 005 08563%7 Eilgfli%ﬁfm 3 8564 5000
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Sample History
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Where samples are submitted/analysed over several days, the last date of extraction is reported.

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time
Chloride Melbourne Apr25,2023 28 Days
- Method: LTM-INO-4090 Chloride by Discrete Analyser
Conductivity (at 25 °C) Melbourne Apr25,2023 28 Days
- Method: LTM-INO-4030 Conductivity
Nitrate (as N) Melbourne Apr25,2023 28 Days
- Method: LTM-INO-4120 Analysis of NOx NO2 NH3 by FIA
Nitrite (as N) Melbourne Apr25,2023 2 Days
- Method: LTM-INO-4120 Analysis of NOx NO2 NH3 by FIA
pH (at 25 °C) Melbourne Apr25,2023 0 Hours
- Method: LTM-GEN-7090 pH in water by ISE
Phosphate total (as P) Melbourne Apr25,2023 28 Days
- Method: LTM-INO-4040 Phosphate by CFA
Phosphorus reactive (as P) Melbourne Apr25,2023 2 Days
- Method: APHA 4500-P
Reactive Silica (as SiO2) Melbourne Apr28,2023 5 Days
- Method: APHA 4500-SiO2 C
Sulphate (as SO4) Melbourne Apr25,2023 28 Days
- Method: LTM-INO-4110 Sulfate by Discrete Analyser
Total Kjeldahl Nitrogen (as N) Melbourne Apr25,2023 28 Days
- Method: APHA 4500-Norg B,D Total Kjeldahl Nitrogen by FIA
Total Suspended Solids Dried at 103 °C to 105 °C Melbourne Apr25,2023 7 Days
- Method: LTM-INO-4070 Analysis of Suspended Solids in Water by Gravimetry
Alkalinity (speciated) Melbourne Apr25,2023 14 Days
- Method: LTM-INO-4250 Alkalinity by Electrometric Titration
Alkali Metals Melbourne Apr25,2023 180 Days
- Method: LTM-MET-3010 Alkali Metals Sulfur Silicon Phosphorus by ICP-AES
Metals M8 filtered Melbourne Apr25,2023 28 Days
- Method: LTM-MET-3040 Metals in Waters, Soils & Sediments by ICP-MS
Total Dissolved Solids Dried at 180 °C + 2 °C Melbourne Apr25,2023 28 Days
- Method: LTM-INO-4170 Total Dissolved Solids in Water
Hardness Set

Hardness mg equivalent CaCO3/L Melbourne Apr25,2023 28 Days

- Method: APHA 2340B Hardness by Calculation
Eurofins Environment Testing 6 Monterey Road, Oandenong South, Victoria, Australia 3175 Page 20f8
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Internal Quality Control Review and Glossary

General

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples follows guidelines delineated in the National Environment Protection (Assessment of Site
Contamination) Measure 1999, as amended May 2013 and are included in this QC report where applicable. Additional QC data may be available on request.

All soil/sediment/solid results are reported on a dry basis, unless otherwise stated.

All biota/food results are reported on a wet weight basis on the edible portion, unless otherwise stated.

Actual LORs are matrix dependant. Quoted LORs may be raised where sample extracts are diluted due to interferences.

Results are uncorrected for matrix spikes or surrogate recoveries except for PFAS compounds.

SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

Samples were analysed on an 'as received' basis.

Information identified on this report with blue colour, indicates data provided by customer that may have an impact on the results.

© © N o o~ N

This report replaces any interim results previously issued.

Holding Times

Please refer to '‘Sample Preservation and Container Guide' for holding times (QS3001).

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the SRA.
If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

For VOCs containing vinyl chloride, styrene and 2-chloroethyl vinyl ether the holding time is 7 days however for all other VOCs such as BTEX or C6-10 TRH then the holding time is 14 days.

Units

mg/kg: milligrams per kilogram mg/L: milligrams per litre ug/L: micrograms per litre

ppm: parts per million ppb: parts per billion %: Percentage

org/100 ml: Organisms per 100 millilitres NTU: Nephelometric Turbidity Units MPN/100 ml: Most Probable Number of organisms per 100 millilitres
CFU: Colony forming unit
Terms

APHA American Public Health Association

coc Chain of Custody

CP Client Parent - QC was performed on samples pertaining to this report

CRM Certified Reference Material (IS017034)- reported as percent recovery.

Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

LOR Limit of Reporting.

LCS Laboratory Control Sample - reported as percent recovery.

Method Blank In the case of solid samples these are performed on laboratory certified clean sands and in the case of water samples these are performed on de-ionised water.
NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were analysed within.
RPO Relative Percent Difference between two Duplicate pieces of analysis.

SPIKE Addition of the analyte to the sample and reported as percentage recovery.

SRA Sample Receipt Advice

Surr - Surrogate The addition of a like compound to the analyte target and reported as percentage recovery.

TBTO Tributyltin oxide (bis-tributyltin oxide) - individual tributyltin compounds cannot be identified separately in the environment however free tributyltin was measured

and its values were converted stoichiometrically into tributyltin oxide for comparison with regulatory limits.

TCLP Toxicity Characteristic Leaching Procedure

TEQ Toxic Equivalency Quotient or Total Equivalence

Qsm US Department of Defense Quality Systems Manual Version 5.4

US EPA United States Environmental Protection Agency

WADWER Sum of PFBA, PFPeA, PFHxA, PFHpA, PFOA, PFBS, PFHxS, PFOS, 6 2 FTSA, 8 2 FTSA

QC - Acceptance Criteria
The acceptance criteria should be used as a guide only and may be different when site specific Sampling Analysis and Quality Plan (SAQP) have been implemented

RPO Duplicates: Global RPO Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable:

Results <10 times the LOR: No Limit

Results between 10-20 times the LOR: RPO must lie between 0-50%

Results >20 times the LOR RPO must lie between 0-30%

NOTE: pH duplicates are reported as a range not as RPO

Surrogate Recoveries: Recoveries must lie between 20-130% for Speciated Phenols & 50-150% for PFAS

PFAS field samples that contain surrogate recoveries in excess of the QC limit designated in QSM 5.4 where no positive PFAS results have been reported have been reviewed and no data was

affected.

QC Data General Comments

1. Where aresult is reported as a less than(<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels within
the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent
and Duplicate data shown is not data from your samples.

3. pH and Free Chlorine analysed in the laboratory -Analysis on this test must begin within 30 minutes of sampling. Therefore, laboratory analysis is unlikely to be completed within holding
time.Analysis will begin as soon as possible after sample receipt.

4. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of recovery the term "INT" appears against that analyte.

5. For Matrix Spikes and LCS results a dash "-" in the report means that the specific analyte was not added to the QC sample.

6. Duplicate RPDs are calculated from raw analytical data thus it is possible to have two sets of data.

Eurofins Environment Testing 6 Monterey Road, Oandenong South, Victoria, Australia 3175 Page 4 of 8
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Test Units Result 1 Actl:-(ierglti?;\ce Pass nglci’fg‘ieng
Method Blank
Chloride mg/L <1 Pass
Conductivity (at 25 °C) uS/cm <10 10 Pass
Nitrate (as N) mg/L <0.02 0.02 Pass
Nitrite (as N) mg/L <0.02 0.02 Pass
Phosphate total (as P) mg/L <0.01 0.01 Pass
Phosphorus reactive (as P) mg/L <0.01 0.01 Pass
Reactive Silica (as SiO2) mg/L <2 2 Pass
Sulphate (as SO4) mg/L <5 5 Pass
Total Dissolved Solids Dried at 180 °C + 2 °C mg/L <10 10 Pass
Total Kjeldahl Nitrogen (as N) mg/L <0.2 0.2 Pass
Total Suspended Solids Dried at 103 °C to 105 °C mg/L <5 5 Pass
Method Blank
Alkalinity (speciated)
Total Alkalinity (as CaCO3) mg/L <20 20
Method Blank
Alkali Metals
Calcium mg/L <05 0.5 Pass
Magnesium mg/L <0.5 0.5 Pass
Potassium mg/L <0.5 0.5 Pass
Sodium mg/L <05 0.5 Pass
Method Blank
Heavy Metals
Arsenic (filtered) mg/L <0.001 0.001 Pass
Cadmium (filtered) mg/L <0.0002 0.0002 Pass
Chromium (filtered) mg/L < 0.001 0.001 Pass
Copper (filtered) mg/L <0.001 0.001 Pass
Lead (filtered) mg/L < 0.001 0.001 Pass
Mercury (filtered) mg/L <0.0001 0.0001 Pass
Nickel (filtered) mg/L < 0.001 0.001 Pass
Zinc (filtered) mg/L <0.005 0.005 Pass
LCS - % Recovery
Chloride % 120 70-130 Pass
Conductivity (at 25 °C) % 106 70-130 Pass
Nitrate (as N) % 105 70-130 Pass
Nitrite (as N) % 105 70-130 Pass
Phosphate total (as P) % 114 70-130 Pass
Phosphorus reactive (as P) % 95 70-130 Pass
Sulphate (as SO4) % 121 70-130 Pass
Total Dissolved Solids Dried at 180 °C £+ 2 °C % 97 70-130 Pass
Total Kjeldahl Nitrogen (as N) % 76 70-130 Pass
Total Suspended Solids Dried at 103 °C to 105 °C % 95 70-130 Pass
LCS - % Recovery
Alkalinity (speciated)
Total Alkalinity (as CaCO3) % N 70-130
LCS - % Recovery
Alkali Metals
Calcium % 85 80-120 Pass
Magnesium % 90 80-120 Pass
Potassium % 90 80-120 Pass
Sodium %o 92 80-120 Pass
LCS - % Recovery
Eurofins Environment Testing 6 Monterey Road, Oandenong South, Victoria, Australia 3175 Page 50f8
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Test Units Result 1 Acf_?r':,tiig ce L'??nsifs nglcl’fgéng l
Heavv Metals
Arsenic (filtered) % 97 80-120 Pass
Cadmium (filtered) % 102 80-120 Pass
Chromium (filtered) % 101 80-120 Pass
Copper (filtered) % 102 80-120 Pass
Lead (filtered) % 104 80-120 Pass
Mercury (filtered) % 94 80-120 Pass
Nickel (filtered) % 101 80-120 Pass
Zinc (filtered) % 101 80-120 Pass
Test Lab Sample ID | g a® | Units | Result 1 Acceptance Fass | Qualifying
Spike - % Recovery
Result 1 1
Total Suspended Solids Dried at |U
103 °C to 105 °C M23-Ap0050489 | NCP % 96 70-130 1
Spike - % Recovery
Alkali Metals Result 1
Calcium M23-Ap0052002 CP % 98 75-125 Pass
Magnesium B23-Ap0049026 | NCP % 92 75-125 Pass
Potassium B23-Ap0049026 NCP % 82 75-125 Pass
Sodium M23-Ap0052002 CP % 103 75-125 Pass
Spike - % Recovery
Heavy Metals Result 1
Arsenic (filtered) M23-Ap0046788 | NCP % 98 75-125 Pass
Cadmium (filtered) M23-Ap0046788 | NCP % 101 75-125 Pass
Chromium (filtered) M23-Ap0046788 | NCP % 100 75-125 Pass
Copper (filtered) M23-Ap0046788 | NCP % 101 75-125 Pass
Lead (filtered) M23-Ap0046788 | NCP % 101 75-125 Pass
Mercury (filtered) M23-Ap0046788 | NCP % 95 75-125 Pass
Nickel (filtered) M23-Ap0046788 | NCP % 99 75-125 Pass
Zinc (filtered) M23-Ap0046788 | NCP % 100 75-125 Pass
Spike - % Recovery
Result 1
Chloride | M23-Ap0052003 | CP | % 96 70-130 | Pass
Test | LabSampleID | goce Units Result 1 Acitmtia:;\ce Li?;si?s nggfg(iang
Duplicate
Result1 | Result2 RPO
Chloride M23-Ap0052002 CP mg/L <1 <1 <1 30% Pass
Nitrate (as N) M23-Ap0039097 | NCP mg/L <0.02 <0.02 <1 30% Pass
Nitrite (as N) M23-Ap0039097 | NCP mg/L <0.02 <0.02 <1 30% Pass
Phosphate total (as P) M23-Ap0049854 | NCP mg/L 0.05 0.05 29 30% Pass
Sulphate (as S04) M23-Ap0052002 CP mg/L <5 <5 <1 30% Pass
Total Dissolved Solids Dried at 180
°Cx2°C M23-Ap0051636 | NCP mg/L 4700 4600 29 30% Pass
Total Suspended Solids Dried at
103 °C to 105 °C M23-Ap0050487 | NCP mg/L 19 17 8.9 30% Pass
Hardness mg equivalent CaC03/L | B23-Ap0049026 | NCP mg/L 59 50 16 30% Pass
Duplicate
Alkali Metals Result1 | Result2 RPO
Magnesium B23-Ap0049026 | NCP mg/L 55 42 25 30% Pass
Potassium B23-Ap0049026 | NCP mg/L 59 5.4 7.7 30% Pasz
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Duplicate
Heavy Metals Result1 | Result2 RPO
Arsenic (filtered) M23-Ap0046788 | NCP mg/L < 0.001 <0.001 <1 30% Pass
Cadmium (filtered) M23-Ap0046788 | NCP mg/L <0.0002 | <0.0002 <1 30% Pass
Chromium (filtered) M23-Ap0046788 | NCP mg/L < 0.001 <0.001 <1 30% Pass
Copper (filtered) M23-Ap0046788 | NCP mg/L <0.001 <0.001 <1 30% Pass
Lead (filtered) M23-Ap0046788 | NCP mg/L < 0.001 <0.001 <1 30% Pass
Mercury (filtered) M23-Ap0046788 | NCP mg/L <0.0001 | <0.0001 <1 30% Pass
Nickel (filtered) M23-Ap0046788 | NCP mg/L < 0.001 <0.001 <1 30% Pass
Zinc (filtered) M23-Ap0046788 | NCP mg/L <0.005 <0.005 <1 30% Pass
Duplicate
Result1 | Result2 RPO
Reactive Silica (as Si02) M23-Ap0052003 CP mg/L 6.3 6.2 1.8 30% Pass
Total Kjeldahl Nitrogen (as N) M23-Ap0052003 CP mg/L <0.2 <0.2 <1 30% Pass
Eurofins Environment Testing 6 Monterey Road, Oandenong South, Victoria, Australia 3175 Page 7 of 8
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Comments

Sample Integrity

Custody Seals Intact (if used) N/A
Attempt to Chill was evident Yes
Sample correctly preserved Yes
Appropriate sample containers have been used Yes
Sample containers for volatile analysis r ived with mini head Yes
Samples received within HoldingTime Yes
Some samples have been subcontracted No

Authorised by:

Harry Bacalis Analytical Services Manager
Caitlin Breeze Senior Analyst-Inorganic
Emily Rosenberg Senior Analyst-Metal

Mary Makarios Senior Analyst-Inorganic

Glenn Jackson
General Manager

Final Report - this report replaces any previously issued Report

- Indicates Not Requested
« Indicates NATA accreditation does not cover the performance of this service
Measurement uncertainty of test data is available on request or please click here.

Eurofins shall not be liable for loss, cost, damages or expenses |ncurred by the client, or any other person or company, resulting from the use of any information or |nterpretat|on given in this
report. In no case shall Eurofins be liable for quential dii but not limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This
document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.

Eurofins Environment Testing 6 Monterey Road, Oandenong South, Victoria, Australia 3175 Page 80f8
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ALS
ALS Wa er VIC -.Samph! Contiainer F-Hing Instructions

Warning: ome containers c.o:rita’lln hill:Zairdotar ch milt < pill <0 bodlly cc tac occur . flu t,
sn:rnediately WiLlri an eX'Cles_s af clle:an water.

Note: With bottles containing p rv<l.Uv s 00 NOT RINSE theft:! cut iind 00 N:OT OVER ILL
'Fill To" inCitrucliDn'li:

Full - Exclude all alr space (bottle can be filled to overflowing)

T eFllollly chr  ci0 rcif.f rull

Ta.p- Fl11to the tap but g.sml o'alerflaw (Preservative a'C:ltled)
.5011.JD MATR!lI<SA PLE CONTAINERS [Solll/ Stud ge / Sedime:nt / Bla:soiid:s / Campo.st),

E | e e o oo
ALS NILIL'H S, = i, Ollit [1ell CTCU" a, ASLFi
. o f " TRH/ETEXN/PAH & Metals or
!
Fl Ora r il 'I 5DmL IMde [I"'DUIh 1155 }Ir ZHE only or Dioxins gr T8T plus TOC, or Har I; 1,
| FFOS/PFOA, Ultra trace OC/OF/PCE of PI1DE'
| w2 nlL>Md-c! rrDi.111'1 glbllj r | parameters including -
u'll Or.ang;i: (frir.iizi.r 01;m1 145 AlLL:5 fo,r :ii,:dfmeril co11Laln ALS Suites 51 - S6 plus two leaches (TCLP or ASLP)
requireme' Including ZHE
Cresn t‘;;fﬁg!n;“uhm! plastic bag (samples car Acid Sulfate Soils
Ful ~N/A 509 ALS pre-labelied bag Asbestos, Presence/Absence
Futt N/A 500g ALS pre-labelied bag Asbestos, Friable
Fu:11 Green I x 250¢ resealable plastic bag Particle Sizing
Rull Crey I it 20Dg A'S pre-labelled plastic jar PFAS
| x s00.111 de- mo.lnd ilH I (Pfe:Bfl iormic:c | Microblological tests (Ecoli, Salmonella, Viruses)
Full ALS ror siidl ... tan  In'9' rtqitiremtim 1 Smuuj-r required if TS or other chemistry tests

AQ OUS M .TRIX SA.M.LE CONTAINERS wA, R

Volumes listed below are recommended based on “clean™ waters. Please contact ALS for further advice on sample yolumes,

INORGANICS

ainer l,n‘ { Praservation)

T = 250ml plastic (mone)

| 1 % 250mL plastic (nowe

| 1 x S00mL plastic {none)

~Full P! ‘Green

ful | onen

ureen

Full Green I | x 1,000md plastic (none) | "Low level TSS (Clean Water only)

Full Green | 1| x 1,000mL plastic (none) | Chiorophyll a (Standard LOR)

Full Green | 1 x 1,000mL White plastic (none) Asbestos

Full Grean 1 x 250mL plastic (none) Sampk te lu. frOZfij, ir LITIRATﬂf attl. NItn.

24hy holding ' . .. - =--;=0=55., t, Total N
Full | Creen | x 60ml plam( UKN'IU :anpn o u_..uJALJ.LI_ Yahr | '.. - fiynOr lii Nltrull. Nleri['l!,
! |_holding time expected to be exces Phom’utu TINF"

Top | Yellow | 1x 125mi plastic 4&5__553_{141 ariif 1111112t1J | Sulfide”

i'op  Uglft Oormgl' | | x 250mt phwc (EDTA and ging Acetate) | Suifite. Thiosulfare
W (1J(W,I Page 1013 Date Anproved: 21092021
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INORGANICS - Continued

Container Type (Preservation)

Fill to | Label Colour

Full Brran | 1 x 60mi plastic (none) MBAS
| x 500mL Amber glass (None) D iy
To  Bk!!! : ! x 60ml plnm (W
To. Purple R \ X 6°ml pllltK (W 1:4)
Full Cir,ei:r1 1 x 250ml Il plastic bottle {None) -
Top Rid | | x SOOnt Amber cu” bome (pH 2 Mmuu.d 1! ‘) | AOX (adsorbable Organic Hakdes)
Full CiJ-llefl | 1 x SOOML Amber Glass bonb (Lab Acidified) I"ADX udwrb.\ble Oroamc Halides)
Top | Puple | | x 100mL Amber Glass bottle (Sulfiuric gcid 1 4) TocC
Full | Green | | x 100mL Amber Glass bottle (Mone) e TAC T
‘Top | Purple/White | | x 250mi wide mouth glass jar (M | Ol & Grease
“Full | Green | 2 x 500mi. Amber Glass bottle (None) | Ol & Grease_LL (ALS Canberra)

MICROIIOLIOG'Y ALCAE

Container Type (Preservation)

Il.Colll'otn, I[n1r>000itd, PJUI! gunt, Legionelia

, = - g
Vs G L. 250mL Sterile plastic bottle (With Na S.0) | oF Feacal Coliforms | 1 Crmrcl1 or SR, IR, HUB.
z | FRNA & Somatic Collg_ilg - 1 - icteria. Bacteriodes
3 .
% C.ry ,',,. 2St1ml.$t:rllo p!_astjc botthe (With Na S0 | (MST) OF Thermophi< _Al):I"bil
3 2 % 250mL Sterile plastic bottle (With Na.S.0) or | |
% Ony | Soomi Sterile plastic bottle (With Mo tp1 > &1 | Thermophylic Amoebs .
1 co,'5 101 w111, 1ot thy; il 1:i; <<, 1-ii:olm1nth
fiull C:t0) ample vo uva
1 . ' x 21 Sterile ph‘*k?o_‘b (Wl‘f‘ w}  peT " T
Va Ctty (21 for asch test parameter) vSﬂllrmnella Colfll"fl1>ba.c:rl!r
Top, C-1:p' | x 100mL Amber Glass bottle (Nome) Microtox N
uU Wh., I M I pwtic IUbIM Bacterial Endotoxin
1 13 r, j iPk-CHT e il 10 AL UL ,a.
___,‘_ k. Crey sample volume requirdmi'iyv) Heliwh e
Top C:«n 1 x soou White plastic {none) Algle (Return to kb mlhm 24hrs rcquued)
Top Green | | x 500mL White plastic (Lugof'i soltion) " Ag 11!

M_ET.M.S. & RADICINUCUDE:s:

{Preservation

Farameter(s)

feavy Metals Dissolved (Fiel

nlainer Ty

4
Dod ®» oo 1
Full '“'"$;'";'e"" I % GOml plastic (none) AIRFREIGHT OPTION | Heavy Meul:s IDIs:rolvctl lill Totill ;
Top | Maroon |1 x 60mL plastic (Hydrmchliri acid) | Ferrous iron_(Field Filtered)
‘ | g * ! Hexavalent Chromium (extended holding time)
Top | iluf ' ! x 60ml plasvic (Sodiyen Hvdroxide) | Field filtration required for dissolved Hex' Cr
Full ] Red & Green | ! x 1,000mL plastic (none) AIRFREIGHT OPTION | Gross alpha/ Gross beta
Full | stripe 2% ,000mlL. plastic (nome) AIRFREIGNT OPTION | Radium 226, Radium 2258
Vi Date Apnrovest: 21082021
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AQUEOUS MATRIX SAMPLE CONTAINERS (WATER)con1lnuc:d...

ORCANICS

Hil'to Label
Colour

Container Type (Preserviation)

2 x 40mi Clear or Amber vials (

Tost Parameter(s)

Top A Maroon crystals) o1 [Additienal vial rtqun ~{ l "' nt
Top | T L. 40™-Cltar  Ambtr vlal-s 1 1Q*VIT VN TOUJ
Trihalomethanes (THM<)
ot Gi .
TOp [x100mt. Amt>tr Gian Oomg AmmonTvm Cinfg.ri<h Hala aratis Aride (HAAY Chilnraseatie Aride (CAAY
Nio/1S11ppfitd i1td11plieoreJ
I 1. 100ml. Ani.>r glau (Phospharc Buf(u, on-mariium .
Top Orange i i dcd Henriy QC OlsInrtctl<>n lty,hoducu (OAP}
He,rt/ddts Inchldi"g Clyphosau:/A.MPA, Pht-noxv
Full Orangt [ x 100mt. Amber glull (1,u, Tuu.} mthldu QC Adds {Stond,ud JtW,/J ALEXDIOSIVIIS ($t(UuiOYd
/eve(}
SVOC ¢ Ind, TRH,PAA, OCP,
l X SOOmL Arrbc (ur1pru§ for prim.,tv :malysis otable wa.tt.t OPP. PC&.cue.hl110- and
Full oranot. x addmonal SOOmL ‘Anijtr 91.1u Ixndu for (AOWG SVOCQC) and _hon- “halo flhtnols,Trl.a:rInd,
UnRg= [P A AP ([P [T oy lmv !
e OV "\ Moo e e T e e e '] []v:0 =iPtnhalatU, pyttnrod-s. TRH
' AllpllatiC/, lat\
2 x SOOmL Atrt:,cr (1,mpru,> fo1 primuy *oa!ysis Low-levtl or Ultra- or Oporc'n1 %)0 1% ?(?%C 66 -
Full Otlltlgt 2 x additional 500ml A 1'btr [1lass bottlu for 1.-ct SVOC "1tnoxy.l<h::1 htrb!cidu.
Labor.itory duplk.attt or INIriK spiktt. hOU.tt tX losi'.-cs
Full  Onng, 2x SO<ImL Am:m 9111u (rmprc.s.) for pri!N.I'VLIWIySIS — otoXins & Furans 2! P80h
Full Onn t [ x 500ml.Atrbe, lus (ulftrc.g for prirrory aMlysis TST(Of :111otio.S}
Ix 60ml plutk 11'l1f£frtd {unprH-Aowe.wrllnwy
PFAS & PfOA. at
Top  Guy 1 bt tiddedfor chJOffnated wart) i Trlqrat & Ol
1 x 250ml plastic (PTff (r[7) {UnpftS' huwrtve.l’ )
Top C,.., | moybt oldtd ferchkJrituntd wnu,J PFAS & PFOA - IL (ST1)if Tract>

SPECIAUST CATCHMENT, RECYCLED. DRINKING \YATER MONITORING

L:ibrl Colour

Cont,1.1n] T lle (Pni..le,volioll

Te-st Par.1mete.(s

Z X 4UmlAn-bu ¥N1b (non™,) or 1 X Zuuml. amber

Yop] Ouk Cretn class bottle MII/GtOSI'ri.1'
Full Orang I x 100mlAntic:,J,'s,s,;bou)e (nan,, kKA Algal ToxiM (Mi<:rO<YSIinS, A;moxin, Cylindro,
u range N.11000 m11vbe a du/ cr <hlorinoc,:d wor«™ Dtox--YH Nodularln\
Top| Cr,c-n ]I\/Z jlg(grlrtlﬁllé glebg (?(Ij?l_ld t()g 1}1;,;82;\141nd IZV%V# rll cr Atrylarride QL Phettoxy acid lltrbkldes
Ix 12Smt. ol Isti( (PT{E frtd (nMe, however )
Top C..v Na:,S,0, nmy b, odderJ(Ot'<.hlorinoredwoct.,? PfOS& PFOA. 2£,.Plu.ql1111& OkLu.at,
2 x 500ml Amber gt.au for I" s~ir'l 1>1, (17\M1,bllt
Top <rey No:,$101"™1Y be oddfd fM <"1-,,rinottd wort,>; Nlt,outrin1 & NI)MA
I it 500ml Amber 91.ts-s for substqUMt s.n,:,tts
] . T
Full| omnQc | Ix100ml An'bfr gl.ts-s (UTOwW Zisarnes Myttreslduc Pestl <6es Suft
" Ix 100ml. Aml>er gbn t,01(1,e (notl,, how,vu e
Top Gre 1711y b1 odded for chlOfMtcd wo11n EOC compoundJ stL I'f<;Ps
2 X500ml. Aml:ar gdu b,011(<: (pOfil", h:MCVU i
Top Grttn nw,yk oddt.dfor a,rOrinortd ware,) Sltrol<ls

In»A:CHOI Nosu;

... All sarnc>lts for Organics a, lalysis <where aO()t'opril 1td arc orol/$dtd w.ilh re non lIntd lids

WM {0JOe'9) P.agf)30f3
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