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3) Genuine consultation with Woodvale landowners and the relevant Environment
Review Committee be urgently undertaken to establish how how100 tonnes of
soluble Arsenic located at Woodvale will be rendered harmless to the next 10
generations of Woodvale Landowners.
A. Site Regulation
It is not clear who is in control of this site. No Mining Licence is currently active at
this site, the site Owner (GBM Gold, Kralcopic) having had its Licence refused for
financial instability. WEPC is not a Reserved Mining Area under the Local Planning
Scheme, hence it would appear the primary regulatory responsibility may lie with the
EPA.
B. Failure to implement the Site 53V Audit
This letter contains five appendices as evidence that contamination has occurred at
Woodvale, and is in all likelihood continuing. I say “in all likelihood” because there is
no visible evidence of substantial dust mitigation across the 40 hectares of Pond 7 and
there has been no Volumetric dust monitoring across Pond 7 since February 2019.
Both actions were listed as urgent (within 3 months) and “High Priority” in
Recommendation 10 of the 53V Audit. That document was delivered to GBM,
ERR and EPA on June 29, 2018. Dust suppression using water sprays AND
monitoring of that dust suppression were to have been in situ by October 2018. See
Appendix A.

C. Exceedence of Class 3 indicator
There have been a total of 32 successful 24hr Volumetric dust monitoring episodes at
Woodvale since 2017 (8 during Autumn 2017, 14 during Late Spring 2018, 10 during
Summer 2019). See Appendix B: “Hi-vol sampling at WEPC”.
Of these 32 results 21 were at or above the standard set in SEPP 1191 of 3
nanograms per cubic metre (0.003 micrograms per m3). The 10 Summer
measurements fell within the SEPP standard because the measurements occurred
fortuitously (possibly deliberately) within 5 weeks of double the average rainfall in the
December of 2018 (80mm). That “Summer” dust monitoring was instituted when
Pond 7 was visibly damp!
Of the remaining 22 (“24hr indicative”) Volumetric measurements, only one
assessment fell within the VicEPA SEPP 1191 standard for respirable Arsenic.
We believe the Summer 2019 High Volume measurements to be nothing more than
“opportunistic” monitoring. There was NO follow up Volumetric monitoring, over the
ensuing 12 months, whilst Pond 7 was mostly dry and visibly dusty: Notably March &
April 2019 which had 9 high wind days (gusts in excess of 50km/hr), and Spring 2019
with 20 similar high wind days. During the Summer of 2019/2020 there have had 21
days with high wind gusts. A total of 50 windy days with a dry Pond 7 and no
monitoring in situ.
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D. Air Quality Monitoring and Best Practice
The 11 year old SEPP 1191 (Air Quality Mining and Extractive Industries) standard
remains at 3 nanograms per m3, 4.5 times greater than the equivalent USEPA
standard of 0.65 nanograms per m3. Which standard reflects current Best Practice?
The USEPA standard and the VicEPA standard both profess to reflect the one in one
million lifetime cancer risk. Clearly one standard is incorrect. It is noted that Section
2.2 of SEPP 1191 prioritises “Best Practice”.
Can it be that our Victorian Authorities believe Inorganic Arsenic is four and one half
times more carcinogenic in the United States compared to Victoria.
Which Standard is an impartial adjudicator likely accept as “Best Practice”?
E. Elevated airborne levels of a Class 3 Indicator
The Average of all volumetric reading across Pond 7 (excluding Summer 2019/2020
readings when the WEPC was wet) is 5.1 nanograms/m3 (0.0051 micrograms per
m3). That average is 70% above the VicEPA SEPP 1191 standard and is 7 times the
International “Best Practice” benchmark. These documented exceedences have
failed to trigger actions to institute pollution reductions to the “Maximum Extent
Achievable” which is also prioritised in SEPP 1191.
Such actions were advised (required) in the 53V Audit document of June 2018. The
failure to suppress dust formation and monitor that dust across Pond 7, add to the
impression that there is scant regard for human safety inside our Regulatory Agencies.
No volumetric Arsenic measurements since February 2019 suggests the Regulators
have no confidence the WEPC is able to achieve compliance with regard to this
carcinogen in a populated community, aka the “Don’t look. Don’t find” principle.
There is no visible evidence that compliance to any satisfactory level of safety has
been attempted across Pond 7 where migration of a Class 3 indicator has been
identified.
Appendix C: “Response to GBM letter 190228” was correspondence sent to all
GBM / Bendigo Gold (then informal now disbanded) “ERC” attendees. That
correspondence was received by at least 3 Earth Resources Regulation attendees and
one EPA attendee. This correspondence from the Bendigo and District Environment
Council Inc.(BDEC Inc) highlighted the remote statistical likelihood that an
annualised volumetric dust measurement around Pond 7 would achieve the SEPP
1191 standard.
That analysis also debunked multiple theories regarding “apparent” or “hypothesised”
offsite origin for the measured airborne Inorganic Arsenic. Those frankly absurd
theories were inexplicably never challenged by our “knowledgeable" Regulators.

Page 4

The statistical likelihood of achieving an “annualised” compliance with SEPP 1191
appears in excess of one in one million. Despite this statistical improbability of
compliance, neither the EPA nor Earth Resources have taken substantive action to
protect the Woodvale Community from such fugitive dust migration arising from the
40 hectares of Pond 7. Prosecution of parties in breach of such standards has yet to
occur. Notification Orders of parties in breach of implementation of dust suppression
orders, as per 53V Audit, likewise has yet to occur.
Appendix D highlights the soluble Arsenic content of dust deposited into Dust
Deposition Gauges surrounding Pond 7. The vertical axis describes the Soluble
Arsenic content in micrograms(ugms) of Arsenic per square metre deposition area.
The horizontal axis of this graph plots be organic content of the deposited dust.
Not evident in this graph is the fact that 90 % of the Arsenic content in Dust
Deposition Gauges is Soluble Arsenic. Soluble Inorganic Arsenic is readily
bioavailable, considerably enhancing its toxicity.
During 2016 when Arsenic monitoring recommenced, after an absence of 12 years,
the operator of the WEPC site discarded the soluble content of the Deposition Gauge
and only reported Arsenic which it claimed was contained in the “Organic” fraction
(grasses and bird droppings) of the Insoluble portion of collected dust. This insoluble
fraction was then incinerated to remove the “organic” fraction. The resulting Arsenic
content was unsurprisingly miniscule. Hence the Company cynically hypothesised,
the most unlikely proposition: that the Arsenic content in those Deposition Gauges
came from the bird droppings and grasses within the organic content.
To the Community’s astonishment, this bizarre hypothesis was NOT challenged by
our “knowledgable” Local or City based “expert” Regulators. Greater than 90% of
total Arsenic content of these gauges occurs in the soluble fraction. This practice
delayed delineation of offsite Arsenic pollution by another 2 years.
The graph seen in Appendix D was originally intended to highlight the Arsenic
relationship to Organic material on a Linear Scale rather than the company supplied
Logarithmic Graph. Appendix D clearly demonstrates there is no relationship
between organic matter and Arsenic. Use of a logarithmic scale created a misleading
graphic artefact conjured up to deceive the Environment Committee and Regulators.
During the construction of Appendix D, multiple episodes of disturbingly high levels
of Soluble Inorganic Arsenic Deposition became evident:- April 2015, March 2016,
November 2016, December 2016, August 2017, November 2017, July 2018,
December 2018.
Having noted the Arsenic Deposition Episodes it becomes problematic that occupied
residential dwellings are located closer to the high Arsenic sources on Pond 7 than the
Dust Deposition Gauges themselves.
Assuming an “average” residential house roof area of 200 square metres and water
tank capacity o 30,000 litres, an Arsenic Deposition of 500 micrograms per square
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metre (as seen on the graph) would, if replicated on nearby houses, increase their
tank water Arsenic by 3 ugms/litre.
The one in one million additional cancer occurrence (Vic SEPP 1191’s stated aim) for
water in the USA is now deemed to be 0.052 ugms/L. The cancer rate imposed at
3ug/L Arsenic is at least an order of magnitude above that stated aim.
Both the EPA and Earth Resources have resisted calls for a Comprehensive Ecological
Assessment of contamination, as per NEPM guidelines, in nearby households at
Woodvale.
Airborne contamination arising from the WEPC remains the only feasible origin for
the measured soluble Arsenic in Volumetric, Deposition and Water measurements.
F. Failure to address and protect a Community from carcinogen exposure
There has been an absence of Dust monitoring results since March 2019. The
monitoring episodes we do have, prior to that date, confirm that carcinogen
containing dust is frequently mobilised from the WEPC, in particular Pond 7. There is
additional evidence that this Arsenic has impacted beyond the WEPC. Senversa 2015
found in 78 percent of water tanks tested within one kilometre of WEPC contained
Arsenic. Ninety percent of tanks with no Arsenic had imported water suggesting the
dissolvable Arsenic is a locally derived contaminant. Again WEPC is the only
plausible source of soluble Arsenic. As already noted the WEPC derived Arsenic is
highly bioavailable and will readily be absorbed.
Senversa also found that the top 10cms of surface soil within 1 kilometre of WEPC
had, on average, an increased Arsenic content of eight milligrams per kilogram of
soil. This was double the deeper soil concentration of Arsenic. The deeper soil
analysis confirms Woodvale as a naturally low Arsenic area and demonstrates the
surface soil has suffered contamination episodes on an unprecedented scale in a
populated Community.
It is entirely consistent that airborne dust containing soluble Arsenic has contaminated
water from roof tops, topsoil and probably local produce. Local farm produce has
however never been tested for evidence of such contamination.
At a well-attended Woodvale Resident’s meeting in 2015, 75% of residents identified
themselves as growing home consumed produce AND poultry. Deriving greater than
10% of food from home produce, or any home poultry products, excludes the use of
Residential National Environmental Protection Measurement (NEPM) HIL A
(residential) criteria. This was the criteria used in all Woodvale Human Risk
Assessments to date. Rather than the more stringent Ecological or Agricultural
standards that should have been adopted. Surprisingly the Environmental Health
Unit, the EPA and ERR have all accepted the use of this lower standard with respect
to a potent carcinogen.
NEPM guidelines, see Appendix E, supply a flow chart on Contamination
Assessment. All sources of contamination exposure must be assessed - Ingestion - food,
water, pica, inhalation and dermal. At Woodvale, water, air and soil Arsenic were
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The qualitative risk assessment is presented in Appendix H. This highlights the following:
High Risks


On-site ecosystems and agricultural production: Potential for high risks to existing biota that use
the site for foraging, and also to flora and fauna if rehabilitation is inappropriate. An ecological
risk assessment may demonstrate a lower level of risk, however, this has not been performed.



On-site human health: Potential for unacceptable risks to site workers and future construction
workers if exposure not appropriately managed. Also potential risk for future land use of
remediation not performed appropriately. Existing management controls and proposed
rehabilitation plans are considered appropriate to mitigate risks, subject to recommendations of
this audit.



Off-site ecosystems, agricultural production and human health: Existing soil survey data indicate
arsenic concentrations are below ASC NEPM thresholds and therefore that risks are likely to be
low. However, due to limitations associated with the available soil data, further investigation of
soil quality in particular is necessary to verify that localised impacts have not occurred. It is noted
that although the risk due to consumption of tank water is considered to be low based on the
available data, observations from my site inspection that there are significant areas of exposed
earth/salt which are liable to dust generation during windy conditions and review of the available
dust data for this audit indicate that dust accessions are such that there is the potential for offsite risks to arise. Additional mitigation measures and more intensive monitoring are therefore
warranted.

Medium Risks


On-site and off-site buildings and structures: Potential for risks to on-site and off-site
infrastructure due to very high levels of sulfate and chloride.



On-site and off-site aesthetics: There is the potential for amenity (dust) and the soil to be odorous
due to elevated levels of sulfate. Existing management controls and proposed rehabilitation plans
are considered appropriate to mitigate risks, subject to recommendations of this audit.



Off-site groundwater extraction for agriculture, parks and gardens, stock watering, primary
contact recreation



Off-site aquatic ecosystems: There is the potential for contaminated sediments to be present
(albeit considered to be low) that may present a risk to aquatic ecosystems in Sidney Creek.
Based on analysis of New Moon Mine Shaft water, the risk is likely to be low, however, some
limited sediment sampling is necessary to confirm this (consequence heightened to highlight this
potential).
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15.2 Comments on Rehabilitation Strategy
Based on my review of the remedial methodology, I provide the following comments which should be
addressed in amended plans:
1. An approximate 200 mm scrape is expected to remove the vast majority of salt and arsenic
impact from the hypersaline areas of the ponds, with the ultimate depth of excavation to be
determined based on validation sampling. URS’ 2015 soil investigation reported that the arsenic
concentrations measured at 0.25 m depth were generally low and below the acceptance criteria
(20 mg/kg at the time of the assessment), apart from in Pond 2 where concentrations up to
129 mg/kg were measured at 0.25 m depth; the vertical extent of contamination was not
delineated at those locations. It is not certain if acceptable levels of arsenic will be always
achieved at 0.2 m depth as opposed to 0.25 m where there is a higher degree of confidence,
acknowledging that the ultimate depth of excavation will be determined based on validation
sampling. It is my view that increasing the remedial depth marginally is likely to significantly
increase the confidence in the remedial outcome, reduce potential for validation sampling failure
and avoid the need for additional remediation. The need to conduct validation sampling by way
of laboratory analysis to confirm the efficacy of the remedial works should be emphasised as a
key step in the remedial process.
2. The application of a ‘lime barrier’ to immobilise residual arsenic is proposed to addressed
residual arsenic within the liners. However, the long-term stability of such a treatment has not
been addressed. Lime is readily subject to dissolution and therefore is the potential for the lime
to dissolve, reducing its efficacy with time. Whilst I agree with the use of lime to improve soil
texture as a way of improving agricultural productivity, the use of lime as a long-term immobilising
agent is considered inappropriate unless further robust justification can be provided.
3. It is implied that residual arsenic within the liner will be capped with up to 300 mm of soil cover.
The ASC NEPM outlines the ecological-based criteria typically apply to the top 2 m of the soil
profile (and potentially up to 3 m in arid regions), and health-based criteria to the top 3 m of the
soil profile. The presence of contaminants at shallow depths may subsequently result in
unacceptable risks, or may result in the need for onerous ongoing management requirements.
As such, the proposed capping may not achieve the desired end land use outcome. This issue
may become immaterial if the proposed remedial depth is increased slightly (as discussed
above) to ensure that the arsenic concentrations in the residual soil are below appropriately
protective clean up criteria.
4. A clean up criterion for arsenic of 40 mg/kg, sourced from the ASC NEPM for areas of high
ecological significance, has been proposed. However, as correctly highlighted in the plan, it is
“not applicable to agricultural soils which need evaluation in relation to crop toxicity, plant
contaminant uptake and detailed consideration to soil type”. It is recommended that a site specific
criterion be developed in using an ecological-risk assessment undertaken in accordance with the
methodology outlined in the ASC NEPM.
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16.2 Recommendations
The audit recommendations for the further information and additional investigations necessary at the
site are presented in Table 23.
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APPENDIX B
COMPLETE Hi-vol sampling
at WEPC 2017 - 2019

Kralcopic Pty Ltd
Quarterly Environmental Report
January 2017 to March 2017

Table 7: PM10 and TSP Concentration Results (µg/m3) – Woodvale Site

PM10 (24hr average, 1 in 6 days)
Location
12 month avge (equiv)

Date

TSP (24hr average, 1 in 6 days)

WVDD03
18.2

WVDD05
15.4

03 PM10 As
n.a.iv

05 PM10 As
n.a.iv

WVDD03
35.3

WVDD05
28.5

03 TSP As
-

05 TSP As
-

µg/m3

µg/m3

µg/m3

µg/m3

µg/m3

µg/m3

µg/m3

µg/m3

n.a.ii

20

<0.01
<0.01

n.a.ii
<0.01
<0.01

09/02/2017
15/02/2017

19
14

21
13

<0.011
<0.011

<0.011
<0.011

38
6.2

n.a.i

21/02/2017
27/02/2017

17
24

<0.01
<0.011

<0.01
<0.00099

37
43

22
34

<0.01

<0.01

5/03/2017
11/03/2017

12
29

15
17
12

n.a.iii
<0.011

n.a.iii
<0.011

21
51

21
41

<0.01
<0.01

<0.01
<0.01

17/03/2017
23/03/2017

22
14

n.a.iii
<0.021

n.a.iii
<0.011

n.a.ii
22

41
18

<0.01
<0.02

<0.01
<0.01

29/03/2017

13

n.a.iii

n.a.iii

n.a.i

31

<0.011

<0.01

17
20
9.7
14

Sample collection and analysis undertaken by independent third party.
For locations refer Figure 7.
n.a. = results not available (refer to footnotes for reasons).
Reporting Level for particulates PM10 24hr average is 60µg/m3.
Reporting Level for particulates PM10 annual rolling average is 20µg/m3.
There is no statutory Reporting Level for particulates TSP 24hr average.
There is no statutory Reporting Level for particulates TSP annual rolling average.
There is no statutory Reporting Limit for TSP Arsenic 24hr average.
Reporting Level for TSP Arsenic annual rolling average is 0.003µg/m3.
There is no statutory Reporting Level for PM10 Arsenic 24hr average or annual rolling average.
Refer Annexure C for Wind Rose Diagrams.
i Sampler units faulty
ii Results rejected by Quality Manager
iii Introduction of alpha quartz sampling (to appease ERR) resulting in corruption of metals analysis on PM10 filters
iv Annual Rolling Average (equivalent) to be calculated by third party undertaken testwork
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Kralcopic Pty Ltd
Quarterly Environmental Report - WV Dust
October 2018 to December 2018

1.6

Woodvale Particulate Monitoring

Kralcopic commenced High-Volume Air Sampling (HVAS) at Woodvale on 2nd November
2018. The HVAS sampling utilises two pairs of high-volume sampling units co-located with
standard deposited dust and directional dust monitoring equipment at sites WVDD03 (north
of Pond 7) and WVDD05 (south of Pond 7). Please refer Figure 1 for sampling locations. This
HVAS programme complements an Ambient Air Quality Assessment (AAQA) undertaken at
the site in 2017.
The sampling units monitor for Total Suspended Particles (TSP) and PM10. This methodology
allows for evaluation of airborne contaminants against published benchmark values for key
indicators. The key indicators at Woodvale are PM10 and Total Arsenic. Please refer EPA (Vic)
publication 1191, Protocol for Environmental Management (SEPP AQM) Mining & Extractive
Industries, Table 2 (page 8) for benchmark (‘intervention’) values of key indicators in an Air
Quality Assessment. TSP monitoring allows for a volumetric comparison against standard
deposited dust (‘dust-fall’) and facilitates context for historical and ongoing reporting of
Total Arsenic within deposited dust samples.
Kralcopic has engaged an independent contractor to undertake the HVAS programme. It is
anticipated that the programme will run through to May 2019. A summary report, prepared
by the contractor, will ultimately be made available upon completion of the programme.
Results for PM10 and TSP High-Volume monitoring for the programme to-date are illustrated
in Table 5.
Table 5 – Woodvale High Volume Sampling
North
Date

Time

0203
Nov
0809
Nov
1415
Nov
2021
Nov
2627
Nov
0203
Dec
0708
Dec

1100
to
1100
1130
to
1130
1020
to
1020
1110
to
1110
1220
to
1220
1110
to
1110
1220
to
1220

Notes:
•
•
•
•
•
•

Run

South

Wind

TSP

PM10

As
(PM10)

TSP

PM10

As
(PM10)

Downwind

24hrs

n/a

14

0.0034

n/a

13

0.0043

24hrs

n/a

9.8

0.0033

n/a

8.5

24hrs

16

7.1

0.0043

18

24hrs

22

15

0.0042

24hrs

20

11

24hrs

16

24hrs

59

speed

dir.

gust

North

4.0m/s

2510

18.2m/s
from 2940

0.0041

North

1.6m/s

2130

11.6m/s
from 2590

9.2

0.0039

North

2.8m/s

2000

12.6m/s
from 2290

28

17

0.0033

North

2.7m/s

1980

21.7m/s
from 2680

0.0030

23

13

0.0041

North

2.4m/s

1400

7.9m/s
from 1360

9.7

0.0040

17

10

0.0041

North

3.6m/s

2680

14.43m/s
from 2460

30

0.0046

62

33

0.0047

South

3.1m/s

1420

16.3m/s
from 0100

All figures in ug/m3 unless otherwise indicated.
PEM criteria TSP = n/a, PM10 = 36ug/m3 (24hr), As = 0.003ug/m3 (annualised average).
Even though the 24hr Arsenic (from the PM10 fraction) is not directly comparable to the PEM annualised average, the
numbers are indicative when considered over a per od of months. This will be better appreciated when the programme is
completed.
TSP not available for first two run periods due to equipment malfunction.
Downwind Arsenic readings are less than upwind on 02-03 Nov, 08-09 Nov, 26-27 Nov & 02-03 Dec.
Both upwind and downwind 24hr Arsenic readings are at or slightly above PEM annualised average. This ind cates that
regional air quality is around the PEM threshold for arsenic.
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Kralcopic Pty Ltd
Quarterly Environmental Report - WV Dust
January 2019 to March 2019

Table 5 – Woodvale High Volume Sampling
Run

North Sampler
As
TSP PM10
(PM10)

South sampler
As
TSP PM10
(PM10)

Downwind

24hrs

16

7.1

0.0028

18

9.2

0.0023

North
Sampler

2.8m/s

S

12.6m/s
from SW

24hrs

22

15

0.0026

28

17

0.0018

North
Sampler

2.6m/s

SW

21.7m/s
from W

24hrs

20

11

0.0015

23

13

0.0023

North
Sampler

2.4m/s

SE

7.9m/s
from SE

24hrs

16

9.7

0.0025

17

10

0.0026

North
Sampler

3.5m/s

WSW

14.2m/s
from
WSW

24hrs

59

30

0.0030

62

33

0.0031

South
Sampler

3.5m/s

N

16.3m/s
from N

24hrs

68

40

0.0015

53

41

0.0025

North
Sampler

1.4m/s

SE

11.2m/s
from NE

24hrs

30

13

0.0019

28

12

0.0021

North
Sampler

2.2m/s

SE

9.5m/s
from
ESE

24hrs

53

42

0.0021

90

40

0.0020

North
Sampler

3.3m/s

SSW

15.1m/s
from NW

1345
to
1345

24hrs

41

15

0.0013

39

15

0.00072

North
Sampler

3.4m/s

SSE

11.4m/s
from SW

1230
to
1230

24hrs

47

23

0.00087

36

16

0.0008

South
Sampler

2.2m/s

E

14.0m/s
from W

Date

Time

1415
Nov
2021
Nov
2627
Nov
0203
Dec
0708
Dec
1415
Jan
2021
Jan
2526
Jan
31
Jan –
1
Feb
67
Feb

1020
to
1020
1110
to
1110
1220
to
1220
1110
to
1110
1220
to
1220
0930
to
0930
1230
to
1230
1245
to
1245

Notes:






Wind (dominant & gust)
speed

dir.

gust

All figures in ug/m3 unless otherwise indicated.
PEM criteria TSP = n/a, PM10 = 36ug/m3 (24hr), As = 0.003ug/m3 (annualised average).
Even though the 24hr Arsenic (from the PM10 fraction) is not directly comparable to the PEM annualised average, the
numbers are indicative when considered over a period of months. This will be better appreciated when the programme is
completed.
Downwind Arsenic readings are significantly less than upwind on 26-27 Nov & 14-15 Jan. Downwind Arsenic readings are
significantly more than upwind on 20-21 Nov & 31 Jan-1 Feb.
Both upwind and downwind 24hr Arsenic readings are at or below PEM annualised average. This indicates that regional
air quality is below the PEM threshold for arsenic.
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APPENDIX C
Response to
GBM letter 190228

Registration No A0017439S, (Incorporated 30/11/1988)

12 March 2019
ATTENTION : ERR & Bendigo GBM “stakeholder” Group
RE: Letter 190228 PEM Criteria - “Interpretation of Air Quality Assessment Criterion (Arsenic)
contained within EPA (VIC) Vic Publication 1191, Protocol for Environmental Management
(SEPP AQM) Mining and Extractive Industries (the PEM), promulgated March 4 by GBM ……
BDEC’s response
I would like to thank Alex Kemp for contributing her knowledge of toxicology to interpret
measurements of a respirable carcinogen emanating from her employer’s site at Woodvale. There have
been 22 high volume (Hi-Vol)monitoring episodes at this site (8 in April/May 2017, 14 in Nov/Dec
2018) capable of comparison to the PEM criteria.
The Hi-Vol monitors were located at the North and South Boundaries of Pond 7 within one hundred
metres of the stockpiled carcinogen located in Pond 7. Pond 7 forms the most Eastern part of the GBM
Tailings Dams: the so called Woodvale Evaporation Complex (WEPC). Twenty one of the twenty two
Hi-vol measurements (95%) were above the 3 nanograms per m3 (the Victorian EPA Standard of Safety
as defined in SEPP1191).
Before proceeding Bendigo & District Environment Council (BDEC) would note a caveat.
BDEC cannot verify the robustness of the monitoring and reporting of results, as presented, because it
does not appear to have been performed at arm’s length from GBM Gold the owner of the WEPC site. It
remains possible the results upon which we are commenting may have been selectively collated.
Monitoring of some strong wind days has not been reported despite the equipment being onsite during
those high wind days. Also there is no accompanying Chain of Custody (CoC) documentation. CoC
documentation would normally be attached, as an Appendix, to documents containing such health
sensitive data.
Ms. Kemp claims her employer has not exceeded the PEM criteria because the current 24hr Hi-Vol
monitoring results are not annualised, She simultaneously proffers that “ if 12 months of data was
available the criterion may well be exceeded”.. Yes, the criterion for a potent carcinogen “may well have
been exceeded”.in her own words.
This begs the question:- Why have the Victorian Regulators allowed the placement of truncated
monitoring (of a Carcinogen no less), if the results have no meaningful comparator? And despite
the 2 years elapsing since that Hi-Vol monitoring commenced at Woodvale those same Regulators
have not intervened to ensure the Community’s safety.

The original purpose of 24hr monitoring every 6th day was to allow a statistical derivation to determine
the likelihood of annualised compliance regarding this Class 3 Indicator (a euphemism for carcinogen).
Why is a statistical estimation of compliance with the PEM not offered by GBM or the Regulators?
We now have a total of 22 episodes of successful Hi-Vol monitoring which allow some attempts at
statistical derivation. To derive i) the likelihood of compliance on an annualised basis, and ii) whether
the Arsenic in the Hi-Vol monitors might share the characteristics of the Arsenic on the surface of Pond
7 implicating the WEPC as the likely site of origin of that Arsenic.
The average of respirable carcinogen (Arsenic) in those Hi-vol analyses was 5.1 nanograms per m3. The
standard deviation of that average was 1.8 nanograms per m3
NB. The average of the Hi-Vol readings assessed against the PEM reveal that this Average (5.1) exceeds
the PEM criteria by 70%!
The average Arsenic concentration in the PM10 was 445mg / kg whilst that of Pond 7 surface dust (top
15mms) was 582mg / kg. Strikingly similar concentrations before examining any statistical correlation.
Some statements can be offered without any further analysis:There are no sites within a 50 km radius likely to have this concentration of “Inhalable”Arsenic.
1. There are some locations near populated areas beyond 5kms from the Woodvale site that have been
postulated as possible origins for this Arsenic eg.:
*Sailors Gully - this highly populated area should be evacuated if this site is seriously postulated
as a site of origin.
*Frederick the Great Mine, Sebastian.- likewise Raywood, Sebastian, Neilborogh and
Campbell’s Forest should be considered for evacuation if the Respirable Carcinogen Concentration
originating there is in sufficient to breach PEM levels 7+ km away at Woodvale.
*Maldon tailings dams which remain uncapped and might be a source some 50km away. Again
in that scenario Maldon should be evacuated because of the potential for extreme levels of respirable
Arsenic should that Arsenic be detectable at Woodvale.
2. I would refer you to a basic physics principle of the Inverse Square Rule as it might apply to Arsenic
originating distant to the GBM Tailings Dams at Woodvale. There is no credible offsite source of
Arsenic that could achieve the Arsenic concentration seen in the Hi-Vol monitoring.
If GBM wish to argue that Arsenic is arising beyond Woodvale and is still able to exceed the PEM
criteria for Respirable Arsenic, then BDEC would suggest a Regional Emergency Situation exists.
Populations closer to those sources must inevitably be suffering extreme levels of Arsenic to the point of
requiring evacuation.
Arsenic is just as potent a carcinogen as Asbestos. And like Asbestos has no known safe limit of
exposure. Arsenic can enter the body via multiple routes enhancing its carcinogenic propensity.
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3. The Dust in Deposition Gauges around Pond 7 at Woodvale is 90% soluble. A characteristic that
occurs nowhere regionally. To postulate an offsite origin for soluble Arsenic when monitors are sitting
literally metres from the tens of tonnes of SolubleArsenic in Pond 7 simply defies credibility.
4. The offsite surface soil within 1 km of the WEPC has an average Arsenic concentration of 15mg/kg
(Senversa 2015). The Woodvale subsoil Arsenic averages 6.5 mg/kg. In the absence of any, plausible,
alternative contaminating source this suggests the Regulators have allowed the offsite Woodvale surface
soil to be contaminated by Arsenic arising from the adjacent Arsenic stockpile at the WEPC. Local
Woodvale roadside or paddock dust cannot achieve anything like the PM10 Arsenic concentrations (mg/
kg) detected in these Hi-Vol monitors.
5. A statistical Comparison of the Arsenic in the PM10 fraction of Hi-Vol monitoring with that of the
Arsenic from the top 15 mms of sediment on Pond 7 (Appendix. D Environmental Site Assessment
WEPC 2015 Senversa);
Pond 7 Crust surface|
PM10 dust
Number of samples
7 (<15mms) |
21
(one v.high PM10 reading excluded)
Mean Arsenic Conc (mg/kg) 582.7
|
445
Std. Dev. of As conc
264.8
| 148
Median As conc
580
| 320
Range
89 -> 890
|
140->758
SEM
100.11
| 32.38
Variance
70154.9
| 2716.3788
Despite the striking closeness of the mean Arsenic concentrations, these two populations cannot be
statically connected unless dilution of Pond sample Arsenic is assumed. A 20% dilution of monitored
PM10 dust with v.low arsenic containing PM10 brings these populations into statistical linkage. This is
not beyond the realms of contention considering local road dust from Camp Rd, Merrillion Rd and even
around the Pond 7 boundaries (during sample collection) could easily dilute the PM10 Arsenic to that
degree. BDEC will not pursue this hypothesis further. However other analyses are able to be pursued:a) The mean (average) Respirable Arsenic Concentration in the air obtained during 22 high volume
monitoring episodes was 5.1 nanogms/m3 with a Standard Deviation (SD) of 1.8 nano grams/m3.
b) Knowing that ALL but one of twenty two Hi-Vol samples exceeded the 3.0 nanograms per m3
threshold, it is also possible (using the z statistic) to calculate the (statistical) maximum number of days
in one year that would not exceed the PEM threshold of 3.0 nanograms per m3.
The critical maximum of days that may not exceed the PEM is 97 days per annum at p < 0.01 i.e. It may
be statistically possible for roughly one quarter of daily readings to be within the 3.0 nanograms per m3.
c) Let’s assume that on those 97 days not only did the respirable Arsenic not exceed PEM but there was
actually zero Arsenic in the gauge. The chance of Zero (or three S.D.’s from the mean) on any one day is
actually about 1 in one hundred.The remaining 268 days would be required to be under the yearly total
of 1095 (3.0 X 365) days).
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1095 nanograms per m3 spread over 268 days equals 4.1 nanograms per m3 per day and must occur on
each of those 268 days. 4.1 nanograms per m3 is approximately. 0.5 SD’s below the mean of 5.1 mg/kg.
The chances of achieving < 4.1 nanograms per m3 (or 0.5 SD’s) on any one day is roughly 93%. The
likelihood of achieving that level, or less, over the 268 "non zero days" is extraordinarily low.
Something of the order of one in one million, This is on top of the already very low likelihood of even
one “zero Arsenic day”.
Based on current monitoring and applying statistical examination, it is not possible for the WEPC
monitors located beside Pond 7 to comply with the annualised PEM for Airborne Arsenic. Even
with the assumption of one quarter of all days able to achieve a zero level of inhalable Arsenic.
d) This begs the question: For how many years now has Woodvale exceeded that PEM standard?
Statistically this exceedence is likely to have occurred every year for the last 10 years exposing the
Woodvale population to a known carcinogen without any serious attempt to mitigate the Arsenic arising
from Pond 7.This Airborne Arsenic presents a plausible explanation for the elevated surface soil and
water tank Arsenic detected in Woodvale beyond the the WEPC.in 2015.by Senversa.
e) An alternative statistical approach might be to calculate the chance of achieving a level of less than 3
nanograms per m3 (approximately 1 SD standard deviation below 5.1 nanogms / m3) on every day
across the year. The likelihood of achieving less than that one standard deviation on any ONE DAY is
about 0.88. The chance of achieving that over 365 days is 3 X 10-30
N.B. One standard deviation from 5.1 mg/kg is still remains above PEM at 3.3 nanograms per m3.
6. Ms Kemp quotes the Ektimo Review of September 2017, but fails to quote the sentence immediately
preceding her preferred quote. That sentence reads;"Hence it may be concluded that, within the constraints imposed by the method detection limit, the
baseline campaign average levels of monitored inhalable Arsenic were of the same order of
magnitude”…………………referring to that average’s relationship to the PEM standard.
"Same Order of Magnitude”?????? How better to obfuscate the elevation of respirable carcinogen than
by implicitly suggesting any level below 10 times the regulated PEM requirement is not particularly
notable. BDEC would highlight not one respirable Arsenic result was below the PEM requirement. One
might ask at what stage did the de-facto “PEM for Respirable Arsenic” become 30 nanograms per m3?
7. Ms Kemp in the third paragraph reports the regulation is intended to only apply to new works or
modifications. SEP1191 was gazetted in Dec 2007. Modifications occurred to create Pond 7 in 2008
rendering the WEPC subject to the provisions of this 2007 Act.

P.T.O
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In conclusion;
The following conclusions are based on the assumption that the GBM supplied results have veracity.
We have no documentation to confirm this monitoring and result preparation has occurred independently
of GBM. BDEC has dealt with these results as a fair and complete record of monitoring and no
selectivity has occurred at any stage during the monitoring and reporting process.
A. There is no plausible alternative site of origin for the Arsenic detected in the high volume monitors
located within metres of the North and South limits of Pond 7 which contains Tonnes of stockpiled
soluble Arsenic. It is simply not plausible to argue the measured Arsenic is originates offsite by some
vague reference to directional monitors. Should such an offsite source be found beyond Woodvale,
nearby townships to that source, and communities between that source and the WEPC, should be
considered for immediate evacuation as they will be exposed to extreme levels of a Respirable
Carcinogen.
B. The statistical likelihood of achieving compliance with SEPP1191 for the Class 3 Indicator Arsenic
(over an annualised period) is extra-ordinarily remote. Less than one in one million.
C. On current information the Woodvale community is currently being exposed to a respirable
carcinogen at levels exceeding the PEM criteria. One would anticipate a concerned, knowledgable
Regulator would invoke some form of Emergency Response, such as flooding Pond 7, notifying nearby
residents, initiating a comprehensive Environmental Audit of nearby properties etc. on such advice.
D. The Department(s) should also consider prosecution of GBM’s for its failure to prevent offsite
migration of a Class 3 indicator. Since the WEPC does fall within the provisions of SEPP 1191
(December 2007) and a Prima Facie case exists that the PEM standard has not been achieved and, on a
statistical basis has shown no signs of achieving that goal over the past 2 years.
It is unconscionable to allow continuing carcinogen exposure in a populated community (as has
potentially been occurring for the past 20 years at Woodvale) in order to achieve some “mystical
“annualised variable and, then do the same the following year “just to be sure”.
E. The current VicEPA PEM for respirable Arsenic is set at the target of 1 in one million additional
cancers induced by Arsenic. That level in 2007 was thought to be 3 nanograms per m3.
Current literature suggests that the one in a million target is closer to 0.7 nanogms / m3 for Respirable
inorganic Arsenic. The current VicEPA PEM of 3 nanogms / m3 has a calculated actual cancer
prevalence of 1 in 143,000 contradicting the written aim contained within the SEPP1191 document.
It is unclear to BDEC whether the stated aim or the PEM figure takes legal precedence in determining
compliance. The 5.1 nanograms per m3 figure has an additional lifetime cancer risk estimate of one in
143,000.
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Executive Summary
In this Document the Bendigo & District Environment Council (BDEC) supplies supporting evidence
that there is no plausible alternative site of origin for the Arsenic detected in the high volume monitors
located within metres of the North and South limits of Pond 7 and the statistical likelihood of achieving
compliance with SEPP1191 for the Class 3 Indicator Arsenic (over an annualised period) is extraordinarily remote. Less than one in one million.
Hence, the Woodvale community is likely being exposed to a respirable carcinogen at levels exceeding
the PEM criteria. With this in mind the Depatment(s) should consider Legal Proceedings against GBM
Gold for failing to contain a Class 3 Indicator. The Regulator(s) should also invoke some form of
Emergency Response, such as flooding Pond 7, notifying nearby residents, free tank and dam water
testing and initiating a Comprehensive Environmental Audit of nearby properties.
Supplied data suggests an additional lifetime cancer prevalence of 1 in 143,000 due to Respirable
Arsenic alone arising from the WEPC before the inclusion of any additive risk imposed by Arsenic
ingestion via contaminated produce, contaminated water tanks or pica ingestion of deposited dust.
It is unconscionable to allow this level of exposure to continue in a populated community. Definitive
action to contain this carcinogen has now been repeatedly delayed for 20 years whilst waiting the next 3
months monitoring results.
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APPENDIX D
Soluble Arsenic content
of deposited dust around
Pond 7 2016 - 2018
Any Arsenic content greater than 500
micrograms likely to increase nearby
water tank Arsenic by 3 micrograms
per litre. 3ugm/L is associated with a
16% increase in urinary tract cancers
and a 30% increase in lung cancers.

APPENDIX E
NEPM
Contamination flowchart

