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1. Summary of Key Issues, Opinions and Recommendations
1.1. Key Issue 1: ‘Frac-outs’
1

Horizontal directional drilling (HDD) involves the injection into the drill hole of a muddy
fluid containing water and a coagulant/thickener chemical. The fluid is under pressure and
it sometimes bursts unintentionally to the ground surface – called a ‘frac-out’. In that event,
the fluid spreads over surrounding vegetation, which (in the case of KP1.13 to KP1.7) is
habitat for the threatened Merran’s Sun-orchid.

2

It can be very difficult to clean up the fluid without damaging small, delicate groundcover
plants like sun-orchids. Any residue sets and can form a prolonged cake over the ground
and vegetation. That can render the affected ground unfit for sun-orchids for years.

3

The EES does not deal at all with the threat that a frac-out would pose to Merran’s Sunorchids and their habitat. In my opinion, this threat is very real and could have
unacceptable impacts on this extremely rare species. I regard the omission of this risk from
the EES as a significant omission.

4

The risk might conceivably be reduced to an acceptable level by a range of measures. In
paragraph 64 below, I propose a list of such measures to be included in an expanded
version of mitigation measure MM-FF10. Among the measures are: drilling deeper,
reducing fluid pressure, only drilling when the orchids are underground and dormant, and
being vigilant for the first signs of a frac-out.

5

However, even with the best of intentions to avoid such problems, p. 4-41 of the EES raises
the possibility that geotechnical constraints such as soil composition or the presence of soil
fissures could make HDD itself unfeasible.

1.2. Key Issue 2: Contingency for Unfeasibility of HDD
6

While the EES countenances the possibility that HDD may turn out to be unfeasible, it does
not address what the alternative could be for the habitat of Merran’s Sun-orchid.
Mitigation measure MM-FF10 aims to minimise risks to Merran’s Sun-orchid on the
assumption that HDD will occur, but that assumption may not be borne out.

7

The substitution of an alternative to HDD would bring with it a different set of risks needing
different mitigation measures. MM-FF10 would be obsolete.

8

The potential impacts on Merran’s Sun-orchid from an unspecified alternative to HDD could
be serious. In my opinion, it is very undesirable to leave such a possibility open without any
consideration of how that situation would be dealt with and whether the impacts could be
made acceptable.

9

I recommend the adoption of a condition on the project that, if HDD is not going to be used
between KP1.13 and KP1.8, a new approval process will be required to identify and mitigate
the threats to Merran’s Sun-orchid and its habitat.
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1.3. Key Issue 3: Ground Subsidence or Settling
10

Sometimes during HDD, drilling fluid under pressure does not find its way unintentionally
to the ground surface as a frac-out but does leave a cavity in the soil surrounding the pipe.
Soil (which is sandy, at Crib Point) ultimately caves in to fill the cavity, leaving a depression
in the ground surface. The subsidence or the changed growing conditions in the depression
could potentially cause Merran’s Sun-orchids to die out there or diminish in numbers.

11

The possibility of ground settling is not considered in the EES. It should have been, in my
opinion.

12

In the absence of that consideration, I can see potential for unacceptable impacts on
Merran’s Sun-orchid by ground settling.

13

My recommendations above to reduce frac-outs will also reduce the likelihood of settling.

14

I also recommend that:
•

Mitigation measure MM-GG10 include a requirement for surveillance of possible
ground settling following HDD; and

•

Consideration be given to specifying a maximum drill hole diameter and/or use
‘grouting’ to fill soil cavities.

2. Scope
15

Harwood Andrews first enquired about my availability to advise them and their client,
Mornington Peninsula Shire Council, concerning the EES on 16th September 2020. The
enquiry stated:
‘We are currently seeking advice (in the form of a peer review) and potentially, expert
evidence from a suitably qualified consultant regarding the impact (if any) of the Project
on the Merran‘s Sun Orchid.
‘In particular, this would require a review of the following components of the EES:
• Main Report Chapter 7 Terrestrial and freshwater biodiversity; and
• ‘Technical Report B: Terrestrial and freshwater biodiversity.’

16

When I confirmed my availability, Harwood Andrews made it more explicit that the work:
‘would be limited to considering the impact of the Project on the Merran’s Sun Orchid
and the effectiveness of proposed mitigation measure [MM-FF10]. In particular, we are
keen to explore the effectiveness of the proposed temporary return line which is
proposed to run along the existing easement between the drill entry and exit points and
doing regular visual inspections of the return line during the HDD. Refer to page 72 of
the Tech Report by Biosis and page 7-54 of Chapter 7 in the Main Report.’
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Harwood Andrews asked me on 21st September to go ahead and conduct such an
investigation. While I did so, I received requests from Harwood Andrews for my
investigations to have regard to the parts of the following documents that pertain to
Merran’s Sun-orchid:
• The part of paragraph 163 of the IAC’s Request for Further Information;
• Technical Note 1;
• The witness statement of Brett Lane regarding flora and fauna; and
• Discussion of chemicals added to the drilling fluid, in Section 5.3.4 of the witness
statement of Jonathan Medd regarding groundwater.

18

I provided my draft written report in response to all Harwood Andrews’s requests on 30th
September 2020. That evening, Harwood Andrews sent me a brief to prepare this witness
statement. The brief forms Annexure B to this statement.

19

The following day, Harwood Andrews directed my attention to parts of an additional
document: the ‘Application for Pipeline Licence’ that forms Attachment IX of the EES.

3. Knowledge Base
20

My areas of expertise relevant to the impacts of the proposed gas pipeline construction on
Merran’s Sun-orchid and its habitat are:
• The biology (including ecology) of Australian native flora;
• Assessments of threats facing wild orchids and how to respond to those threats.

21

Referring to my curriculum vitæ (provided in Annexure A to this statement), my most
relevant professional experience is as follows:
• 32 years as a botanist and occasional lecturer in botany;
• 32 years of assessing and responding to the conservation needs of plants in Victoria
(including threatened orchids) and their habitat;
• In 2008, ecological oversight of a project in which horizontal directional drilling was used
to lay a water main, resulting in ‘frac-outs’ (as discussed below) and the need for me and
others to conduct remedial action and monitoring.

22

In preparing this statement, I have been informed by the documents listed in my brief
(Annexure B) and in Section 1.2 above. Additional documents that I have used in quite
restricted contexts are cited at the relevant places below.

23

Some uncertainties and concerns arose in my mind as I reviewed some of the documents.
In the hope of resolving them, I asked Harwood Andrews to enquire of the proponents’
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lawyers whether I could have a discussion with the proponents’ experts on flora and
horizontal directional drilling. That enquiry led, on 24th September 2020, to a helpful
phone discussion and emails between me and Kim Stewart, who is APA’s ‘Licencing and
Approvals Lead’ for the project. The email chain appears as Annexure C to this statement.
24

I would normally conduct a site inspection but that has not been possible due to Covid-19
restrictions and time constraints. As an imperfect substitute, I viewed the fly-over video
provided with the EES and also the two accompanying KML files, using Google Earth Pro.

4. Assessment of Risks and Mitigation Measures
25

Before addressing the specific questions in my brief, I will describe my understanding of
the risks posed to Merran’s Sun-orchid and the required mitigation measures. Some of
those risk and measures are stated in the EES and others are not.

26

I commend the project proponents for accepting the additional cost of horizontal
directional drilling (HDD) in order to avoid the very high risk that would otherwise have
been posed to Merran’s Sun-orchid and its habitat. That decision also greatly reduces the
risk to two other threatened orchid species found with the Merran’s Sun-orchids, namely
the Gaping Sun-orchid and the Pallid Sun-orchid.

27

The rest of this statement addresses the main residual risks, which relate to drilling fluid,
also called ‘mud’ or ‘drilling mud’ in some of the documents before the IAC.

4.1. Usage of Drilling Fluid
28

I think additional detail is required for the IAC to gain sufficient understanding of the nature
and magnitude of the risks associated with the drilling fluid. I will now try to do that,
building on the description of the HDD process in Chapter 4 of the EES report at pp. 4-38 to
4-41.

29

During drilling, a muddy fluid containing water and a coagulant/thickener chemical is
pumped into the hole, largely to reduce the drill’s friction, cool the drill bit or cutting tools
and flush out the removed earth (‘cuttings’). The chemicals can be either nonbiodegradable (e.g. bentonite, as proposed) or biodegradable (e.g. xanthan gum). The fluid
is sent under pressure through the hollow stem of the drill, exiting at the cutting tool. Once
the fluid leaves the cutting tool, the pressure forces it and the cuttings back out the hole.
The fluid is captured and allowed to settle. The sediment is sent to a tip and the remaining
fluid is re-used.

30

As shown on p. 4-39 of the EES main report, the HDD process has three main phases. In the
first ‘pilot hole’ phase, the drilling fluid injected into the hole has to exit where the drill
enters the ground. The second phase begins once the pilot hole has reached daylight at the
opposite end from the drilling rig. In that phase, the fluid can escape either end of the hole.
The fluid that emerges at the end opposite to the drilling rig has to be pumped along a
temporary plastic pipe, called the ‘return line’, back to the other end for settling and reuse.
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31

The third phase involves pulling the gas pipe through the hole (which is somewhat larger in
diameter than the gas pipe), again with the aid of fluid under pressure. Again, some of the
fluid can escape out the end of the hole opposite to the rig, and again, that fluid is pumped
back through the return line.

32

After the gas pipe is in place, some fluid remains in the space between the pipe and the
drill hole. That space is called the annulus, as labelled on p. 4-39 of the EES. Optionally, the
annulus can be filled with grout to avoid leaving a void that can collapse and cause ground
subsidence.

33

At completion of the HDD work, the return line is removed permanently.

34

The return line is proposed to be made of high-density polyethylene (HDPE), as commonly
used in plumbing, water mains and agriculture.

4.2. Return Line Leaks
35

The only residual risk to Merran’s Sun-orchid specifically recognised in the EES is the
potential for them to be affected by leakage of drilling fluid from the return line during the
HDD operation. This potentiality is explained in a rather sketchy way at p. 7-54 of the EES
and the last two paragraphs of p. 172 of the report by Biosis Pty Ltd that forms Technical
Report B.

36

Because the fluid is a muddy slurry, it can deposit mud over the ground. The intermixing of
the mud with groundcover vegetation, combined with the effect of the coagulant/
thickener, can make it very difficult to thoroughly remove the spilt fluid without damaging
plants. I have been faced with this problem, myself, and had to resort to using my hands to
carefully comb through groundcover plants to minimise the damage and amount of
residual mud.

37

As the residual mud dries, its coagulant/thickener can set into a cake. I have observed this
to impede plant regeneration. I expect vegetation adapted to sandy soil like that at Crib
Point to be more adversely affected by caking than vegetation adapted to less free-draining
soils.

38

I support mitigation measure MM-HG02 to preferentially use a nontoxic, biodegradable
coagulant/ thickener over alternatives, where geotechnical conditions allow. Xanthan gum
polymer is one such chemical. However, I am not sure the use of a biodegradable chemical
will necessarily help much in the specific case of the Merran’s Sun-orchids. My experience
with leaks of biodegradable polymer (in clay loam) has been that it can bind soil for years
before it breaks down.

39

I note that MM-HG02 is worded in such a way that it may be taken to imply that bentonite
is biodegradable. It is not; it is a clay extracted from geological deposits where it resides for
geological time scales. I also note that the EES proposes to use bentonite, despite MMHG02. These two proposals in the EES are inconsistent with each other.

40

I believe the volume of a spill from the return line depends largely on: (a) the size of the
hole or split causing the leak; (b) the return line’s flow rate and pressure; and (c) the time

G.S. Lorimer: Witness Statement re Gas Import & Pipeline EES – Merran’s Sun-orchid

Page 7

it takes for people to detect and arrest the flow. The area covered by the spill would further
depend on how long it takes to place sandbags around it.
41

The impact on Merran’s Sun-orchid would depend on whether any of the orchids are in or
near the area covered by the spill. I note from the Biosis report that some of the orchids
are scattered along the return line alignment and that the return line would be ‘micro-sited’
to minimise proximity to known plants. Some orchids are likely to have escaped detection
– see Section 5 below.

42

Mr Kim Stewart – APA’s ‘Licencing and Approvals Lead’ for the project – advises me that he
has been unable to find information about the flow rate and does not know the pressure,
though he thinks it would be low. Mr Stewart and I therefore have no basis on which to
estimate the possible release rate during a leak, and hence what area of ground might be
covered.

43

I note that p. 172 of the Biosis report in Technical Report B states, ‘The risk of this pipe
[return line] failing is negligible, as it would not be under pressure and would be subject to
routine inspection on foot’. I believe that this statement is unreliable without any indication
of the return line’s flow rate and the probability of leak holes of various sizes. I suspect the
probability of any leak is low but one cannot completely rule out causes such as sabotage
or a faulty weld between the segments of the return line. I would have hoped that
engineering evidence would have been provided about the likelihood of a leak, not just a
questionable statement about the likelihood by an ecological consultant.

44

The EES proposes mitigation measure MM-FF10 to reduce the risk associated with a leak
from the return line. It mainly involves the abovementioned ‘micro-siting’, twice-daily
surveillance for leaks and, if a leak is detected, rapid deployment of spill kits. I gather from
Mr Stewart that the kit would include sandbags to limit the area covered by the leakage.
These measures seem appropriate except that twice-daily may not be enough to detect a
leak soon enough to keep the risk very low, as assumed in the EES. ‘Soon enough’ would
depend on the unknown flow rate and the size of the hole or split that causes the leak.

45

Mr Stewart indicated to me that if a spill kit is deployed, a vac-truck would be summoned
to suck up the leakage. In my experience, sucking up drilling fluid with a vac-truck can cause
significant damage to small, delicate plants. If the sucking is more gentle and hence less
thorough, manual removal of residual mud is required.

46

I recommend that MM-FF10 be strengthened by requiring the HDD work between KP1.13
and KP1.7 be done during January to March, when sun-orchids die back to underground
tubers. A leak during those months would pose much less risk to the orchids and allow
easier clean-up.

47

I note from the Pipeline Licence Application that pipelaying for the whole project is planned
to take 15 months. I hope that provides enough flexibility for the HDD beneath Merran’s
Sun-orchids to be done during January to March.
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In summary, I suspect that the risk to Merran’s Sun-orchid from a leak from the return line
is probably low but the evidence of that in the EES is weak. My recommendation to limit
the months of HDD work compensates that weakness to some degree. While this
restriction might be deemed unjustified on the basis of a leak on its own, I will now provide
a much stronger reason for adopting it.

4.3. ‘Frac-outs’
49

In reading the EES, I was surprised to find only one, minor, reference to the common
occurrence of what are called ‘frac-outs’ or ‘hydro-fractures’ during HDD. Those terms refer
to situations where the drilling fluid in the annulus around the drill stem, under pressure,
finds itself an unintended route up to the surface. This can result in spilling of the muddy
fluid over the ground and any vegetation. It can also cause a localised mounding (‘heaving’)
of the ground from beneath, which (in my experience) can persist for over a decade and
resist regeneration of vegetation. Figure 1 illustrates a small frac-out soon after
commencement.

Figure 1. A frac-out from horizontal directional drilling through sandy soil in Tampa, Florida.
– from https://www.youtube.com/watch?v=zWDJTiE4kOU.

50

The outcome of a frac-out beneath the Merran’s Sun-orchid habitat would be somewhat
similar to a leak in a return line except that:
•

The fluid is under pressure;
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•

The drilling is directly beneath the core of the population of Merran’s Sun-orchid (along
with the Gaping Sun-orchid and Pallid Sun-orchid), so the vegetation at risk is more
precious;

•

That vegetation would make cleaning up spillage much more difficult than from a return
line leak;

•

A leak from the return line would not cause heaving;

•

No mitigation measures are proposed to deal with a frac-out; and

•

A frac-out appears more likely than a return line leak.

51

Frac-outs are fairly common during HDD, as can be readily ascertained by searching for
‘frac-outs from horizontal directional drilling’ using Google or Google Scholar. Two
substantial frac-outs occurred in the one HDD project with which I have been intimately
involved. In that case, as now, the possibility of frac-outs was not mentioned when HDD
was put forward as a safe way to avoid impacts to threatened orchids. That was in forest
on clay-loam soil.

52

The literature about frac-outs indicates that they are more prevalent when:
•

The drilling is shallow rather than deep (which is obvious);

•

With higher fluid pressures rather than low pressures (which is obvious);

•

In soils with low consolidation, which I suspect would apply at Crib Point;

•

Where groundwater is shallow rather than deep (and in this case, the drilling would be
above the water table, based on monitoring well MW01);

•

Where there are fissures or lines of weakness through the earth, such as along decayed
tree roots.

53

I note that there are quite a few trees along the HDD alignment where Merran’s Sunorchids occur. Their old roots and the decayed roots of trees removed in the past represent
possible fissure lines for frac-outs.

54

The main reference I have found in the EES to the potential for frac-outs is a pair of
sentences on p. 13 of Attachment 1 of the Application for Pipeline Licence (the CEMP). It is
as follows:
‘A site geotechnical assessment is part of the technical documentation used to define in
the HDD crossing design. In addition, the potential for ‘frac-outs’, or loss of fluids through
fractures in the overlying strata, is minimised by a review of geology and selection of a
drill profile and depth that controls this potential risk.’

55

This reference is out of the context of ecological impacts and none of the EES sections
related to vegetation appear to recognise that frac-outs could occur. I am concerned that
the people assessing impacts on flora either did not read the quote above or did not
understand its implications.

G.S. Lorimer: Witness Statement re Gas Import & Pipeline EES – Merran’s Sun-orchid

Page 10

56

In addition, I have not found any demonstration in the EES that the precautionary measures
in the sentences quoted above have occurred, or that any identified constraints have been
addressed in the Environmental Management Framework. On the contrary, there appears
to be an intention that those matters be left until after the EES – see Section 4.5 below.

57

The only other reference to frac-outs that I have found in the EES documents is that the list
of reportable incidents on p. 34 of the CEMP includes ‘Frac-outs (outside of the identified
tolerance levels)’. I cannot find any identified tolerance levels. I would hope that no fracouts would be tolerated in the habitat of Merran’s Sun-orchid.

58

I cannot provide more detail about the likelihood of a frac-out within Merran’s Sun-orchid
habitat because of my lack of expertise in geotechnical analysis and the operation of HDD
rigs. I would have hoped that an analysis would have appeared in the EES. Mr Stewart
appeared quite sanguine about the risk but he didn’t provide any reasons why it would be
much lower than is typical for HDD projects.

59

Taking into account all these factors, I see frac-outs as a significantly greater problem than
a leak in the return line.

60

Given the first two dot-points at paragraph 52, the risk of frac-outs can be reduced by
drilling deeper (but not into the water table) or pumping the drilling fluid with less pressure
(which slows the rate of drilling). I can find no reference in the EES to the proposed fluid
pressure.

61

A major decrease in the risk to sun-orchids and their habitat from frac-outs could be
achieved by restricting the drilling to January to March, for the same reasons as in the case
of a leak in the return line.

62

If a frac-out were to occur, my experience suggests to me that the optimum immediate
responses depend on the size of the frac-out, the difficulty cleaning up the fluid without
damaging the vegetation, the significance of the vegetation and whether heaving occurs.
An ecologist should assess the situation to decide the optimum approach, e.g. whether a
vac-truck should be used.

63

In my experience, a frac-out in such significant vegetation should be followed by monitoring
for some years after to determine the short-term and longer impacts and whether any
additional remediation is needed. If significant species are adversely affected, measures
such as propagation and planting of replacement plants may be appropriate.

64

Therefore, unless my concerns about frac-outs can be allayed, I recommend the expansion
of mitigation measure MM-FF10 be generalised as follows so that it is not confined to
return line spills:
•

HDD work to be conducted only during the months of January to March;

•

Drilling to be as deep as possible without the risk of entering the water table;

•

Fluid pressures to be kept low enough to ensure negligible risk of a frac-out. [An expert
in the field might come up with a more precise specification, e.g. by reference to
computer modelling];
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•

Visual inspection for frac-outs and return line leaks to be carried out on foot x times
daily, in conjunction with return line monitoring [where ‘x’ would be determined on the
basis of advice from one or more independent HDD experts];

•

Fluid pumping must cease immediately if the imbalance between the injection rate and
the recovery rate (as determined through Environmental Control D6 in the CEMP)
exceeds an amount y [where ‘y’ would be determined on the basis of advice from one
or more independent HDD experts];

•

Fluid flow must cease and mud spill kits deployed immediately in the event of a fracout or return line leak;

•

An ecologist must be on-call whenever fluid is being pumped. She or he must be called
upon to attend any frac-out or return-line leak urgently to advise the least ecological
harmful way to clean up the spilt fluid;

•

Any frac-out or return-line leak must be reported immediately to the Department of
Environment, Land, Water and Planning for oversight of incident response, remediation
and compensation (e.g. propagation);

•

No vehicle access to be permitted in orchid habitat;

•

Project Ecologist to supervise dismantling of return line and complete inspection of
habitat following completion of drilling.

4.4. Ground Subsidence or Settling
65

For reference, the issues I will now address are covered in an online industry journal at
https://trenchlesstechnology.com/design-issues-for-hdd-projects-part-2/.

66

Subsidence of the ground surface can arise in HDD operation as a result of three
mechanisms that I am aware of:

67

•

Frac-outs leave cavities around a pipe, allowing earth (sand, in this case) to fall into the
cavities over time;

•

Some hydraulic fractures caused by the drilling fluid don’t make it all the way to the
ground surface as a frac-out but they still leave behind cavities that ultimately cave in;
and

•

If the diameter of the drilled hole is too much greater than the pipe that sits within it,
and if the intervening space (annulus) is inadequately ‘grouted’, earth will cave in to fill
the void. (Drilling fluid will remain in the annulus at completion of HDD but some
cavities may remain once the fluid dries and/or leaches.)

The article cited above states, ‘Conditions that pose potential problems include weak,
compressible soils, poorly graded clean sands and gravel (especially combined with low
blow counts) and high groundwater’. The sandy soil at Crib Point appears to be a candidate
for settling.
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68

In my Annexure C, Mr Stewart expresses his view that ground settling from HDD is not as
likely as with a trench dug through the orchid habitat. I do not find that comparison
reassuring.

69

Settling would create one or more depressions that would be wetter than the current
habitat occupied by the Merran’s Sun-orchids. That may cause any orchids within the
depressions to die out or diminish in numbers. Other species that benefit more from wetter
conditions would become more competitive against the sun-orchids, potentially displacing
them.

70

My recommendations above to reduce frac-outs will also reduce the likelihood of settling.

71

I also recommend that mitigation measure MM-GG10 include a requirement for
surveillance of possible ground settling following HDD. The appropriate time intervals for
the surveillance would have to be determined by someone with suitable expertise.

72

In addition, an HDD expert might be able to specify a maximum hole diameter to avoid
settling, and/or recommend the use of grouting to fill the void around the pipe.

4.5. Substitution of an Alternative to HDD
73

Page 4-41 of the EES states:
‘HDD avoids surface disturbance but requires management of other environmental risks
including geotechnical constraints (fissures and cracks, unconsolidated substrata and
subsurface scour potential), which may prevent HDD being a suitable construction
methodology. Where HDD presents unacceptable environmental risks, trenchless
construction methodology would be used such as shallow horizontal boring or open
trenching’.

74

In other words, HDD might be determined to be unsuitable (e.g. due to frac-out risk).

75

I asked Mr Stewart what contingencies are in mind. He said that they would be determined
at the time and would have to be approved by the Department of Environment, Land,
Water and Planning, as all drilling must be.

76

The substitution of an alternative construction approach would bring with it a different set
of risks needing different mitigation measures. MM-FF10 would be obsolete. I am
concerned that the people who regulate drilling operations will not provide the same level
of expertise, scrutiny and transparency regarding impacts on threatened orchids as the EES
process.

77

I recommend the adoption of a condition on the project that, if HDD is not going to be used
between KP1.13 and KP1.8, a new, transparent approval process will be required to identify
and mitigate the threats to Merran’s Sun-orchid and its habitat.
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5. Conclusion of Brett Lane
78

On pp. 13 & 19 of his peer review within his witness statement, Mr Brett Lane states, ‘It is
therefore highly unlikely that any listed orchid species … will be impacted by the pipeline
works’.

79

It will be apparent from what I have written above that I believe some risks have been
neglected in all the documents I have examined. Frac-outs cause me the greatest concern.
I think Mr Lane is unjustifiably sanguine because I see no indication that he has considered
frac-outs or ground settling, or the damage they can do.

6. Population Size of Merran’s Sun-orchid
80

I feel I should mention a minor point about the stated number of Merran’s Sun-orchids
along the pipeline alignment. Page 113 of the Biosis Report (Technical Report B) states the
observed population to be 338–391. The stated reason for giving a range is: (a) one cannot
tell which plants (if any) flowered in both of the orchid surveys; and (b) sun-orchids cannot
be detected and identified as Merran’s Sun-orchid if they are not in flower.

81

I agree that not all plants of Merran’s Sun-orchid flower every year (e.g. seedlings or plants
damaged by insects or grazing). I also agree that non-flowering plants cannot be detected
and identified.

82

Therefore, the claim on p. 115 of the Biosis report and p. 13 of the Application for Pipeline
Licence that the population size is 338-391 – not just that this is the number of plants that
were flowering during the surveys – is inaccurate. The actual number of Merran’s Sunorchid plants could be much higher.

83

The same problem afflicts p. 172 of the same report and p. 7-54 of the main report, both
of which state the population size is ‘up to 391’.

84

I regard this as a minor technical error but I felt compelled to put it on the record because
it could have implications for management of the population in future. For example, it
could one day lead to a false conclusion about changes in the population size.

7. Responses to Specific Questions in my Brief
85

With the background information above, I will now answer the specific questions posed in
point 4 of my brief (Annexure B).
(a) Does the EES adequately document the investigation, avoidance and minimisation of
potential effects of the Project on the Merran’s Sun-orchid, and relevant alternatives, as
well as associated environmental mitigation and management measures?
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86

No.

87

I reiterate that I am pleased with the decision to use HDD to avoid the greater risk to
Merran’s Sun-orchids that would arise from trenching. However, I do not regard the EES as
having adequately documented the potential effects of HDD described in Section 4.

88

Because frac-outs and ground settling have not been mentioned at all as threats to
Merran’s Sun-orchids and their habitat, the required measures for avoidance and
mitigation have been neglected. I see these risks as significant, based on my experience
and allowing for the lack of relevant information in the EES.

89

I also regard the EES as inadequately documenting the relevant alternatives to HDD in the
event that HDD is found to be unusable, as discussed in Section 4.5 above. Without
documenting what alternative(s) might be available, it is not possible to determine what
risks would apply, whether they are acceptable or how they could be avoided, minimised
or mitigated.

90

I am not satisfied that the potential effects of a leak of drilling fluid from the temporary
HDD return line are adequately documented because I think Biosis’s dismissal of the
likelihood of a leak is too glib and it doesn’t document the potential size of a spill or the
difficulty of cleaning it up. However, as I stated in Section 4.2, I suspect that a fuller analysis
would confirm that the likelihood of a spill is indeed low.

91

The EES’s documentation about avoidance and minimisation of potential impacts to
Merran’s Sun-orchid is also deficient in that it doesn’t take into account the much lower
risk that would occur if the HDD work is done when the orchids die back to their tubers
underground (January to March). I recommend that the work only be done during those
months.

92

This response to question (a) would also apply to the threatened Gaping Sun-orchids and
Pallid Sun-orchids that live among the Merran’s Sun-orchids.
(b) Do you agree with the EES assessment of the potential effects of the Project (on the
Merran’s Sun-orchid specifically) including the significance of any effect/s and their
acceptability having regard to:
i. The following evaluation objective related to biodiversity in the EES scoping
requirements, being ‘To avoid, minimise or offset potential adverse effects on native
flora and fauna and their habitats, especially listed threatened or migratory species and
listed threatened communities’.
ii. The principles and objectives of ‘ecologically sustainable development’ as set out at
page 3 of the Ministerial Guidelines for assessment of environmental effects under the
Environmental Effects Act 1978.

93

I agree with the EES’s assessment that the decision to use HDD beneath the habitat of
Merran’s Sun-orchid represents a major avoidance of what would otherwise have been
unacceptable.
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94

I accept the EES’s conclusion that offsets are not required for potential adverse effects on
Merran’s Sun-orchids, given that HDD is proposed to avoid their removal. However, if harm
to the orchids does occur as a result of misadventure such as a frac-out or errant vehicle
usage, that harm should be compensated by measures such as propagation, planting and
securing additional habitat.

95

It is hopefully clear by now that I do not agree with the EES assessment of the potential
effects on Merran’s Sun-orchids documented in Section 4 above.

96

I regard the potential effects of a frac-out as very significant and would be unacceptable
unless mitigation measures are imposed to make the likelihood very low and the incident
responses immediate and effective. I am optimistic that such measures are possible but
they are not specified in the EES because frac-outs have not been considered in regard to
Merran’s Sun-orchid. Those measures could include (for example) a mandatory minimum
pipe depth, maximum drilling diameter (overcut), maximum fluid pressure and continuous
monitoring of the fluid pressure and the deficit between the rate the fluid is injected and
the rate it is recovered.

97

Because of the serious damage that frac-outs could cause to Merran’s Sun-orchid on a
global scale, I believe the ‘precautionary principle’ embodied in the Ministerial Guidelines
applies: that the lack of information in the EES about the likelihood of a frac-out should not
excuse the lack of preventative measures.

98

I regard the potential effects of ground settling as moderately significant and unacceptable
unless the same measures are taken as just described, along with long-term monitoring
and contingency plans.

99

I regard the EES’s neglect of the threats to Merran’s Sun-orchid from frac-outs, ground
settling and possible abandonment of HDD as failing to meet the following ‘specific
objectives’ in the Ministerial Guidelines:
•

‘to provide for the transparent assessment of potential environmental effects of
proposed projects’; and

•

‘to provide public access to information regarding potential environmental effects…’

(c) Are there any specific measures or changes (including to the design or management of
the Project via the draft Amendment, works approval and environmental management
framework) you recommend to avoid, mitigate or manage the effects of the Project on the
Merran’s Sun-orchid within acceptable limits?
100

Yes, but not to the draft amendment or works approval because they are not relevant to
Merran’s Sun-orchid.

101

Firstly, I recommend that mitigation measure MM-FF10 be amended to include the
measures at paragraphs 64, 71 and 72.

102

Secondly, as in paragraph 77 above, I recommend the adoption of a condition on the
project that, if HDD is not going to be used between KP1.13 and KP1.8, a new, transparent
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approval process will be required to identify and mitigate the threats to Merran’s Sunorchid and its habitat.
103

Thirdly, I make the suggestion (rather than a firm recommendation) of a statement of
expectations in the event of damage to Merran’s Sun-orchids or their core habitat due to
ground settlement or release of drilling fluid. The statement would include the expected
compensation that the proponents would need to provide for the damage. I make this
suggestion to avoid a situation in which damage is deemed, post facto, to have been
allowed for in the permitting process and therefore not needing any compensation.
(d) If you do make such recommendations, then to the extent that it is within your expertise
to do so, please provide your opinion on whether or not such measures are feasible?

104

To the extent of my expertise, my recommendation for an expanded mitigation measure
MM-FF10 is feasible.

105

Across the whole project, pipelaying is proposed to take fifteen months, so it appears
feasible to me that the HDD work beneath Merran’s Sun-orchid could occur during January
to March.

106

I have left it up to experts in HDD planning to come up with thresholds for maximum drilling
diameter, maximum fluid pressure and maximum time intervals between visual inspections
for frac-outs and return line leaks.

107

My measure relating to imbalances between the injection rate and the recovery rate of
drilling fluid should be feasible because those rates are already planned to be monitored
under Environmental Control D6 in the CEMP. I am leaving the trigger level to be
determined by appropriate experts.

108

As stated on p. 4-41 of the EES, it is possible that experts may determine that geotechnical
constraints such as soil composition or the presence of soil fissures make HDD itself
unfeasible. I address that in Section 4.5 above.

109

My recommendation to have an ecologist on-call is feasible; I have fulfilled that role myself.

110

Surveillance for ground settlement seems to me to be an easy, low-cost and important
monitoring measure.

Declaration
111

I have made all the inquiries that I believe are desirable and appropriate and no matters of
significance which I regard as relevant have to my knowledge been withheld from the IAC.

2nd October 2020
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Born 1957, in Adelaide, South Australia.
Qualifications
PhD 1983, Monash University, using mathematics, physics and computational hydrodynamic modelling to
understand flow inside stars.
BSc(Hons) 1979, Monash University – High Distinctions in every undergraduate subject taken, including
physics, chemistry, astronomy and various branches of mathematics. First Class Honours in Applied
Mathematics – head of the class.
F.AirQual. Fellow of the Clean Air Society of Australia & New Zealand (CASANZ).
Accredited by the Department of Environment, Land, Water and Planning as a Vegetation Quality Assessor.
Professional Memberships
• Member of the Ecological Society of Australia (which requires peer nomination and approval);
• Member of the Ecological Consultants Association of Victoria;
• Past president and vice president, Indigenous Flora and Fauna Association;
• Federal Councillor of CASANZ, 1994–1998;
• President, Secretary and committee member of CASANZ Victoria and Tasmania branch during the 1990s.
• Member of the federal Peer Review Committee for the National Environment Protection Measure
(Ambient Air Quality) from the committee’s inception in 1998 to cessation in 2010;
Awards
• Inaugural winner, Banksia Environmental Award for Outstanding Individual (1991–2);
• ‘Citizen of the Year’ award for Maroondah City Council, Victoria 2018;
• Winner of the ‘Integrity’ award in Manningham City Council’s ‘Outstanding Achievement Awards’ 2006;
• Environmental Achiever of the Year for 2001 in the Shire of Yarra Ranges;
• Short-listed in 1996 for the Hopes of the Future award of the International Academy of Science and the
International Union of Air Pollution Prevention & Environmental Protection Association;
• Bronze award under the Responsible Care program of the US Chemical Manufacturer’s Association, 1994.
Present occupation
1988-present: Principal Environmental Scientist and Director, Biosphere Pty Ltd
Biosphere Pty Ltd is an environmental science consultancy and research organisation based in Ringwood North,
Victoria. Most work is in the fields of: botany; ecology; teaching botany and ecology; preparing biodiversity
strategies; translating those strategies into planning amendments; monitoring flora and fauna; and assessing the
populations and habitat needs for flora and fauna. Although now a minor part of the business, air pollution
research, modelling, monitoring and assessment were formerly major aspects. The company was founded by Dr
Lorimer in 1988. Some of the major projects are listed below:
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Representative Biological Projects
• Lecturing on botany, ecology and land management, particularly in connection with grasses and wetlands,
for various professional societies, government bodies and the natural resource management industry, every
year since 1988;
• ‘Biodiversity in Maroondah’ (2017–2019) – an assessment of biodiversity in the municipality of
Maroondah with strategic and local-scale recommendations for conserving biodiversity for its intrinsic and
human values. A public exposure draft of the 137-page Volume 1 is available at yoursay.maroondah.vic.
gov.au/40256/documents/98661;
• ‘Biodiversity in Glen Eira’ (2017–2018) – as above but for the municipality of Glen Eira;
• A national taxonomic revision of the wallaby-grass genus, Rytidosperma, in Australia, 2012 onwards;
• Nillumbik Shire Council, 2016 – Troubleshooting problems that had arisen with Nillumbik Amendment
C101 to update planning provisions for Sites of Biological Significance;
• Knox City Council, 2015–2016 – In consultation with Council planners, devise new Local Planning
Policies, overlays and the Municipal Strategic Statement to strengthen recognition of biodiversity values
(e.g. for community wellbeing), partly in response to state-level abandonment of the Native Vegetation
Framework in the Victoria Planning Provisions;
• Knox City Council, 2001–2004 and 2007–2012 – Major studies of native vegetation and all 118 sites of
biological significance across the municipality, including survey work, consultation with Council and
community, preparation of a 699-page report, leading the preparation of Knox Amendment C49 (adopted
2013) and many recommendations to Council involving town planning, conservation strategy and
community education;
• City of Boroondara, 2004–2006 – A major study of wild species of flora and fauna (indigenous and
otherwise) in the municipality, as well as >60 sites where these species persist, the habitat features the
indigenous species are relying on, the threats they face and the measures that can be taken to conserve
them. Work included flora and fauna surveys, historical research, literature surveys, community
consultation and community education;
• Maroondah City Council, 1995–7 – A similar major study to the ones for Knox and Boroondara cited
above, as well as many management plans for the council’s bushland reserves;
• Maroondah City Council, 2016 – ‘Ecological Assessment of 118 Exeter Rd, Croydon North’, to advise the
Council of the ecological merits and risks of prospective purchase and reservation of the land;
• Parks Victoria, 2005 and Department of Sustainability & Environment, 2010 – Mapping, documenting and
monitoring the only known populations of a rare shrub, the Shiny Nematolepis (Nematolepis wilsonii,
Rutaceæ);
• Maroondah City Council 2013 – Preparation of the ‘Management Plan for the Kilsyth South Spiderorchid’, involving a species that has only three known individuals left on Earth;
• Since 2012, a taxonomic review of the genus Rytidosperma (wallaby-grasses) in Australia, involving
describing new species, relegating some others and elucidating the distinctions between the 45 species
involved;
• ‘Locally Threatened Plants in Manningham (2010) – An assessment of the risk of local extinction of every
plant species in Manningham municipality (excluding non-vascular species such as mosses and algae). One
of the outcomes of this project was the recognition of locally threatened species in Manningham’s
Environmental Significance Overlays (to which Dr Lorimer was a contributor);
• Nillumbik & Yarra Ranges Shire Councils, 2009–2010 – Investigation and advice concerning the recovery
of flora and fauna following the bushfires of Black Saturday (7th February 2009);
• Knox City Council and Maroondah City Council, 2003–2012 – Assessment of the potential impact of
proposed land developments according to the Victorian ‘Native Vegetation Framework’, and associated
expert witness testimony;
• Parks Victoria, 2002–3 – Vegetation mapping (Ecological Vegetation Classes and floristic communities);
• SPI PowerNet, 2002 – Assessment of the potential impact of vegetation management practices in the
context of the Environment Protection and Biodiversity Conservation Act 1999;
• Dept of Natural Resources and Environment, 2001 – Assessments of bushland areas for inclusion in the
departmental ‘BioSites’ inventory of sites of biological significance;
• Several projects involving the establishment and ongoing conduct of ecological monitoring of native
vegetation and habitat, for Knox City Council and Parks Victoria (1998–2007);
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• Numerous bushland management plans for conservation parks (see references).
Representative Air Pollution Projects
• National Environment Protection Council Service Corporation, 2002–3 – Advising the Peer Review
Committee of the ambient air National Environmental Protection Measure (NEPM) about procedures for
handling, analysing and reporting ambient air monitoring data; and also producing software (ANEPMAP)
and documentation for those procedures;
• Commissioner for the Environment, Victoria, 1991–2 – Principal author of the report ‘Air Quality
Monitoring in Victoria’, in which the air monitoring data for Victoria were reviewed and the needs for
future monitoring assessed (see Lorimer et al. (1992) under References);
• Atmospheric dispersion modelling for licensing of many industrial discharge points;
• Atmospheric dispersion modelling of accidental discharges from mining and industry (real and
hypothetical), sometimes with associated court appearances; e.g. as principal technical advisor to Western
Mining Corporation regarding a criminal prosecution for an alleged release of pollution at Kalgoorlie;
• Assessment of potential air pollution impact of proposed major road developments (e.g. the Maroondah
Highway Deviation at Lilydale (2003), the Yarra Glen Bypass Road (2000–2002) and City Link (1996–7)).
Dr Lorimer is a pre-qualified consultant with VicRoads;
• Cities of Stonnington and Yarra (inner Melbourne), 2000 to 2003 – Design, establishment, operation,
analysis and reporting of ambient air monitoring conducted at four sites within several kilometres of the
Burnley Tunnel vent stack, to assess the tunnel’s impact;
• Environment Protection Authority of Victoria – Updating the Ausplume atmospheric dispersion model
(which was originally written by Dr Lorimer in 1986);
• National Institute of Water and Atmospheric Research, New Zealand, 1995–6 – Assessment and
enhancement of the predictive ability of atmospheric plume models;
• EG&G Rocky Flats nuclear weapons plant, Colorado, 1994 – Creation of a computerised, continuously
operating system for tracking potential hazardous atmospheric releases, using a diagnostic wind field
model devised by Dr Lorimer;
• Chemical Manufacturers Association (Washington, D.C.), 1993–4 – Creation of a computer model of
dispersion of dense, chemically reactive clouds or plumes of hazardous chemicals.

Some of the other clients regarding air pollution have been:
Australian Vinyls
Baw Baw Shire Council
BHP Iron Ore and BHP Engineering
Comalco Aluminium Ltd.
Deakin University (lecturing)
Dow Chemicals (Altona, Victoria)
Environment Protection Authority of Victoria
European Chemical Industry Council (CEFIC)

Federal Airports Corporation
Jackson McDonald, Lawyers
Louisiana Pigment Company
Monash University
NEPC Service Corporation
SCM Chemicals Ltd (Western Australia)
Toyota Motor Corporation of Australia
VicRoads

Past Employment
2005–2008: Ecologist, Manningham City Council (part time). Responsible for developing and implementing
programs for conserving nature, and providing technical guidance on:
• Developing provisions for conserving natural habitats in the Manningham Planning Scheme and the
Victoria Planning Provisions, such as new overlays (Amendment C54) and revision of Clause 52.17;
• Implementing the Native Vegetation Framework through the Planning Scheme;
• Monitoring trends in the extent and quality of native vegetation in Manningham;
• Determining the location and function of wildlife corridors and how to facilitate wildlife movements;
• Management of Council’s bushland reserves; and
• Flora and fauna identification and survey work as needed in support of Council programs.
1989–1991: Partnership with Annette Muir (Landscape Architect and Horticulturist) preparing landscape
designs for Swinburne Institute of Technology (Mooroolbark campus) and Shire of Lillydale (for Mt
Dandenong Rd roadsides), and running a small indigenous nursery to provide plants for the roadside project.
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1982–1988: Monash University (formerly Chisholm Institute of Technology). Employed initially as Research
Officer, then Senior Research Scientist, specialising in air quality. Major projects undertaken:
• Producing the Ausplume air quality model, adopted by several Australian state governments and ANZECC
as the standard regulatory dispersion model for assessing applications for licences to emit air pollutants;
• Developing the ‘Kernel Method’ for predicting air pollution associated with high-level point sources such
as power stations and smelters.
• (With other researchers) wind field modelling and development of a computer model for predicting air
pollution in complex terrain caused by point sources. Funded by United States Forest Service and National
Parks Service;
• Development of a computer model for predicting urban air pollution (CO, NOx etc.) from traffic and
diffuse sources. Funded by the Road Construction Authority of Victoria;
• Use of the model above for projection and analysis of regional air quality in Gardiners Creek and
Koonung/Mullum Mullum valleys in Australia (covering vehicle, residential, industrial and commercial
sources of NOx and CO);
• Lead researcher of a $96,000 project, ‘Validation of Air Pollution Dispersion Models’, funded by the
National Energy Research, Development and Demonstration Council, and state electricity authorities.
Focused on Latrobe and Hunter Valleys in Australia;
• Supervisor of a similar project focusing on experimental data from Illinois. The project was funded by the
State Electricity Commission of Victoria;
• Invited member of the Latrobe Valley Airshed Study;
• An independent overseer of the Bayside Cleanup Project under contract to City of Port Melbourne;
• Development of computer graphics software for scientific applications;
• Mathematical and graphical analysis for ‘Project Aquarius’ at the National Centre for Rural Fire Research.
Pro Bono Positions
• Honorary Associate of the Royal Botanic Gardens Melbourne (for botanical research), 2013–;
• Member of Maroondah City Council’s Environment Advisory Committee, 2014–2018;
• Member of Maroondah City Council’s ‘Greening the Greyfields’ community panel, 2016–;
• Member of the Trust for Nature’s Committee of Management for ‘Uambi’ in Heathmont, 2014–;
• Treasurer of the Indigenous Flora and Fauna Association Inc, 2017–2018;
• President of the Indigenous Flora and Fauna Association Inc, 2015–2017 (and Vice President in 1988–91);
• Supervisor of an undergraduate research project on plant taxonomy at Deakin University, 2015;
• Member of the federal Peer Review Committee for the National Environment Protection Measure (NEPM)
for Ambient Air Quality from the committee’s inception in 1998 to cessation in 2010;
• NGO representative on federal panels overseeing the variation of the NEPM to include PM2·5 and air
toxics, 2002–2010 (approximately);
• Associate supervisor of a PhD candidate at Melbourne University School of Environmental Planning, c.
2005;
• Delegate to the CFA Regional Fire Prevention Committee for Yarra Region (Region 13), 1997–2003;
• Delegate to Yarra Ranges Municipal Fire Prevention Committee, 1988–2003;
• Member of the Upper Yarra & Dandenong Ranges Authority Environmental Advisory Committee, 1993–
4;
• Chairperson, YarraCare Upper Catchment Committee, and member of YarraCare Working Group, 1994–5;
• Editor of ‘Advances in Nature Conservation’, a refereed Australasian journal, 1991–2;
• President or Vice President of Montrose Environmental Group for every year from 1983 to 2003;
• Invited member of the Victorian State Assessment Panel for assessment of federal government natural
resource grants (c.1990);
• Past member of Greening Australia’s Urban Advisory Committee;
• Past member of Greening Australia’s Biodiversity Technical Advisory Group;
• Past member of the Technical Advisory Group for the Melbourne Indigenous Seed Bank;
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• Past member of the Regional Pest Plant Strategy Working Group (Upper Yarra Valley & Dandenong
Ranges);
• Past member of the ParkCare committee for Dandenong Ranges National Park.
Some Expert Witness Appearances in Courts, Tribunals and Planning Panels
The following list is a partial sample of the cases in which Dr Lorimer has participated.
Land and Environment Court, NSW, 1997: EPA ats Waverley Woollahra Process Plant (air pollution).
Victorian Civil & Administrative Tribunal and predecessors:
Dr Lorimer’s first expert witness testimony was at the Victorian Planning Appeals Board in 1983. He has
appeared before VCAT and its predecessors roughly annually ever since. A representative sample of
cases follows:
Ecology, flora and fauna:
5-lot residential subdivision, 20–24 Smedley Rd, Ringwood North (VCAT P214/2015) – 2015;
Residential subdivision, 22 Vista Avenue, Ringwood East – 2013;
Bulky goods retail subdivision and development, 640 Dorset Rd, Bayswater North – 2012;
Enforcement action regarding clearing at 27 Hartley Rd, Wonga Park – 2010;
Residential subdivision of 1 Reids Lane, Warrandyte South – 2010;
Extension of the Darebin Creek Trail to the Main Yarra Trail – 2009;
6-lot subdivision of 14–20 Rockliffe St, Eltham – 2007 (vegetation & neighbourhood character);
650-lot subdivision proposal for Croydon Golf Course – 2006;
Residential development at 39–41 Stewart St, Boronia – 2004;
Residential subdivision of the Benedictine Monastery, Croydon, Victoria – 2003;
Residential development at 219 Wonga Rd, Warranwood – 1997;
Air pollution:
City of Casey – Residential development near a major landfill, two concrete batching plants, a quarry
and a garden supplies centre – 2009;
Lethbridge (Golden Plains Shire) – proposed complex of broiler farms – 2006;
Ripplebrook (Shire of Baw Baw) – proposed broiler farm – 1998;
Stonehaven Power Station – expert witness on air pollution impact – 2001;
City Link Burnley Tunnel Vent Stack Appeal – 1997;
Matrix constructions – proposed residential development neighbouring Mobil refinery.
Panel hearings:
Ecology:
North East Link EES Inquiry and Advisory Committee hearing, August 2019;
City of Knox Amendment C49 – Implementation of my report, ‘Sites of Biological Significance in
Knox’, into the Knox Planning Scheme through the local planning policy framework, two ESO
schedules and a VPO schedule (adopted 2013);
City of Knox Amendment C45 – Ecological assistance to the Panel member about the ecological
significance and function of land proposed for an Environmental Significance Overlay – 2008;
City of Knox Amendment C46 – Testimony about the effects of proposed implementation of the
Housing Statement on the Dandenong Foothills Area – 2005;
Shire of Yarra Ranges – Amendment to facilitate expansion of the Launching Place Quarry – 1997;
Shire of Yarra Ranges Amendment C41 – Proposed Yarra Ranges Golf development, Coldstream
(vegetation issues and air pollution issues) – 2005.
Air pollution:
Cranbourne East-West Road Link EES – 1998;
City Link Tunnel Vent Stacks – EPA works approval review – 1996;
Cardinia Shire – Proposal for a new quarry at Tynong North – 1993.
Publications List 1 – Ecological and Botanical, excluding Management Plans
Peer-Reviewed Publications
Lorimer G.S. (2014). The ‘Roadside Wallaby-grass’ Rytidosperma popinense – Endangered or weed?
Kanunnah 7:54–70. ISSN 1832–536X
Lorimer G.S. (2011). Melbourne’s plant life – Past and present. Victorian Naturalist 128(5):175–181.
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Lorimer G.S. (2010). Comprehensive ‘Red List’ assessments of flora at the municipal scale. Proceedings of
the Ecological Society of Australia 2010 Conference, page 290.
Lorimer G.S. (2005). Municipal-scale conservation of plant species around Melbourne. Australian Plant
Conservation 14(2):18–19.
Lorimer G.S. & Lorimer D.J. (2005). The Conservation Status of the Shiny Nematolepis (Nematolepis
wilsonii) in 2005, a report for Parks Victoria. 21 pp.
Lorimer G.S. (2000). Ecological burning trials in degraded open-forest remnants in Melbourne. Proc.
Ecological Society of Australia Conference, Melbourne, 29th Nov – 1st December 2000.
Lorimer G.S., Reid J.C., Smith L.P. and Moss H. (1997). Sites of Biological Significance in Maroondah.
Maroondah City Council: Ringwood. 2 volumes, c. 300 pp.
Selected Unrefereed Publications
Lorimer G.S. (2019). ‘Biodiversity in Maroondah’, Volume 1 (public exposure draft) and Volume 2 (draft). A
report to Maroondah City Council, Ringwood, Victoria. c. 1,000 pp. Volume 1 is available at
yoursay.maroondah.vic.gov.au/40256/documents/ 98661.
Lorimer G.S. (2018). ‘Biodiversity in Glen Eira’. A report to Glen Eira City Council, Caulfield, Victoria. 80
pp. Available at https://www.gleneira.vic.gov.au/files/assets/public/document-resources/environmentalsustainability/biodiversity-in-glen-eira-report.pdf;
Lorimer G.S. (2017). Preliminary Ecological Assessment of the Floodplain at 609–621 Burwood Highway,
Knoxfield. Knox City Council, Wantirna, Victoria. 20 pp.
Lorimer G.S. (2016). Baseline Monitoring of Habitat Condition at Currawong Reserves and The 100 Acres,
for Manningham City Council. 14 pp.
Lorimer G.S. (2016). Shiny Nematolepis Monitoring 2016, for Parks Victoria. 42 pp.
Lorimer G.S. (2014). Monitoring of Bushland Reserves in Knox – 2014 Review. Knox City Council, Wantirna
South. 163 pp.
Lorimer G.S. (2014). The Combined Effects of Grazing and Fire in Churchill National Park - Report 6.
Report to Parks Victoria, Lysterfield, Victoria. 29 pp.
Lorimer G.S. (2013). The Combined Effects of Grazing and Fire in Churchill National Park - Report 5.
Report to Parks Victoria, Lysterfield, Victoria. 40 pp.
Lorimer G.S. (2012). Knox Revegetation Plan. Knox City Council, Wantirna, Victoria. xii+96 pp.
Lorimer G.S. (2012). Assessment and Mapping of Hoddles Creek Riparian Vegetation, 2012. Report to
Melbourne Water and the Friends of Hoddles Creek. iv+62 pp.
Lorimer G.S. (2012). Vegetation Assessment and Mapping of Hoddles Creek Education Area – 2012 Update.
Report to Friends of Hoddles Creek. 18 pp.
Lorimer G.S. (2012). Monitoring Vegetation Change at Wicks Reserve Associated with a Bio-infiltration
Pond. Report to Knox City Council. 13 pp.
Lorimer G.S. (2011). Lake Mountain Leadbeater’s Possum Habitat Quadrat Survey 2011, for Parks Victoria.
52 pp.
Lorimer G.S. (2009–2011). A series of nineteen reports for Nillumbik Shire Council containing assessments
of how the natural environment was affected by the Black Saturday bushfires on various properties and
how nature was recovering.
Lorimer G.S. (2011). The Combined Effects of Grazing and Fire in Churchill National Park - Report 4.
Report to Parks Victoria, Lysterfield, Victoria. 25 pp.
Lorimer G.S. (2011). Baluk Willam Nature Conservation Reserve – Vegetation Monitoring 2011 for Parks
Victoria. 146 pp.
Lorimer G.S. (2010). Sites of Biological Significance in Knox, 2nd edition, for Knox City Council. 2 volumes,
127 + 562 pp.
Lorimer G.S. (2010). Locally Threatened Plants in Manningham. Report to Manningham City Council. 31 pp.
Lorimer G.S. (2010). First Anniversary Report on Environmental Impacts of a 2009 Bushfire at Birdsland
Reserve, Belgrave Heights. Report to the Shire of Yarra Ranges, Lilydale, Victoria. 19 pp.
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Lorimer G.S. (2010). Olinda Reservoir – Weed and Flora Mapping. Report to Melbourne Water Corporation,
East Melbourne, Victoria. 24 pp.
Lorimer G.S., Baker S. and Lockwood D. (2009). Wildlife Movement and Habitat Needs in Manningham.
Report to Manningham City Council, Doncaster, Victoria. 27 pp. Available at www.manningham.vic.gov.
au/ file/3071/download.
Lorimer G.S. (2009). The Vegetation of Montrose Service Reservoir, 2009. Report to Melbourne Water
Corporation, East Melbourne, Victoria. 24 pp.
Lorimer G.S. (2009). The Combined Effects of Grazing and Fire in Churchill National Park - Report 2.
Report to Parks Victoria, Lysterfield, Victoria. 19 pp.
Lorimer G.S. (2008). Landscape-Scale Monitoring of Native Vegetation Condition in Manningham.
Manningham City Council, Doncaster, Victoria. 21 pp. (Available via internet.)
Lorimer G.S. (2007). The Combined Effects of Grazing and Fire in Churchill National Park - Report 1.
Report to Parks Victoria, Lysterfield, Victoria. 19 pp.
Lorimer G.S. (2007). Baluk Willam Nature Conservation Reserve – Vegetation Monitoring 2006 for Parks
Victoria.
Lorimer G.S. (2007). Monitoring of Bushland Reserves in Knox – 2007 Review. Knox City Council, Wantirna
South. 133 pp.
Lorimer G.S. (2006). Inventory and Assessment of Indigenous Flora and Fauna in Boroondara, 1st edition,
for the City of Boroondara. 480 pp.
Lorimer G.S. (2006). Weed Mapping along Jumping Creek in Warranwood, a report and GIS mapping
prepared for Maroondah City Council. 15 pp.
Lorimer G.S. (2005). Municipal-Scale Conservation of Plant Species near Melbourne. Paper and presentation
for the 6th Australian Network for Plant Conservation Conference, Adelaide, 26th September to 1st
October, 2005.
Lorimer G.S. (2004). Sites of Biological Significance in Knox, 1st edition, for Knox City Council. 2 volumes,
127 + 482 pp.
Lorimer G.S. (2003). Assessment of Native Vegetation on the Mitcham to Frankston Freeway Alignment in
Knox, for Knox City Council. 9 pp.
Lorimer G.S. (2003). Differing Needs Between Urban and Rural ‘Significant Sites’ Studies. Abstract and
presentation for the 5th Australian Network for Plant Conservation Conference, Geelong.
Lorimer G.S. (2003). Baluk Willam Flora Reserve – Vegetation Monitoring. 49 pp. Parks Victoria.
Lorimer G.S. (2003). Baluk Willam Flora Reserve – Vegetation Mapping. 23 pp. Parks Victoria.
Lorimer G.S. (2003). Monitoring of Flora Relocation from 51 Bayfield Rd, Bayswater North to Bungalook
Conservation Reserves – 2003 report. 6pp. Report to Maroondah City Council, Melbourne Water & Mr
Charles Demarco.
Lorimer G.S. (2002). Monitoring of Bushland Reserves in Knox – 2002 Review, for Knox City Council. 57 pp.
Lorimer G.S. (2002). Monitoring of Flora Relocation from 51 Bayfield Rd, Bayswater North to Bungalook Conservation Reserves. 5pp. Report to Maroondah City Council, Melbourne Water & Mr Charles Demarco.
Lorimer G.S. (2002). Flora and Fauna Assessment of the Transmission Line Easement, Bend of Islands,
Victoria – under the Environment Protection and Biodiversity Conservation Act 1999. 35 pp. Report to
Environment Australia on behalf of SPI PowerNet Pty Ltd.
Lorimer G.S. (2002). Wattle Park Management Trials, 2001. 5 pp. Report to Parks Victoria.
Lorimer G.S. (2001). Wattle Park - Year 2000 Assessment of Ecological Burns and Other Treatments. 14pp.
Report to Parks Victoria.
Lorimer G.S. (2001). Dandenong Valley Parklands -Flora Recovery after Ecological Burns and Other
Treatments. 29 pp. Report to Parks Victoria.
Lorimer G.S. (2001). Mass Flora Relocation from 51 Bayfield Rd, Bayswater North to Bungalook
Conservation Reserves. 7 pp. Report to Maroondah City Council, Melbourne Water & Mr Charles
Demarco.
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Lorimer G.S. (2000). Brief Environmental Management Plan for Relocation of Plants from 51 Bayfield Rd,
Bayswater North to Tereddan Dr Retarding Basin, Kilsyth South. 3 pp.
Lorimer G.S. (2000). Botanical Assessment of 51 Bayfield Rd, Bayswater North. 7 pp.
Lorimer G.S. (2000). Dandenong Valley Parklands - Second Baseline Flora Survey for Fire Research. 9 pp.
Report to Parks Victoria.
Lorimer G.S. (2000). Dandenong Valley Parklands Ground Flora Survey, Revisited. 11 pp. Report to Parks
Victoria.
Lorimer G.S. (2000). Vegetation Survey of Cardinia Creek, Beaconsfield Upper. 21 pp. plus colour maps.
Melbourne Water.
Lorimer G.S. and Cook D. (2000). Maximising Wildlife Habitat at Lynbrook. 45 pp. Report to the Urban Land
Corporation.
Moss H. and Lorimer G.S. (2000). Notable Trees of Maroondah - Additions for 2000. Maroondah City Council.
Lorimer G.S. (1999). Monitoring of Bushland Reserves in Knox. Knox City Council, Wantirna South.
Lorimer G.S. (1998). A Survey and Management Strategy for Significant Vegetation of Roadsides in Knox.
Knox City Council, Wantirna South.
Lorimer G.S., Belvedere M., Lockwood D. and Serena M. (1998) Flora and Fauna Study of Stamford Park,
Corhanwarrabul Creek, Rowville. Knox City Council, Wantirna South.
Reid J.C., Moss H. and Lorimer G.S. (1997). Vegetation Survey of Linear Reserves: A Management Strategy
for Riparian and Flood Plain Vegetation. Knox City Council, Wantirna South.
Moss H. and Lorimer G.S. (1996). Notable Trees of Maroondah. Maroondah City Council: Ringwood.
Lorimer G.S. (1995). Botanical Assessment - ML Skirmish Games Land, Coldstream, for Mountain Leisure
Enterprises P/L. Includes assessment of twenty-three hectares of bushland.
Lorimer G.S. (1991). Environmental Assessment of Land at 62–64 Warrien Rd, Croydon, for ARPAD Elderly
Welfare Society Inc.
McMahon A.R.G., Lorimer G.S., Peake P., Saxon M.J. and Thomas V. (1991). The Flora and Fauna of the
Pakenham Clay Quarry Site, Pakenham, Victoria. To Stewart Somers, Planning and Landscape
Consultant acting for Boral Resources.
Publications List 2 – Management Plans
Lorimer G.S. (2017). 2017 Management Plan for Blamey Reserve, Boronia. Report to Knox City Council. 46
pp.
Lorimer G.S. and Carr G.W. (2013). Management Plan for the Kilsyth South Spider-orchid, 2013. Report to
Maroondah City Council. iii+78 pp.
Lorimer G.S. (2013). 2013 Management Plan for the Bateman Street Bush, Wantirna. Report to Knox City
Council. ii+67 pp.
Lorimer G.S. (2011). 2011 Bushland Management Plan for Flamingo Reserve, Wantirna South. Report to
Knox City Council, Wantirna South. ii+58 pp.
Lorimer G.S. (2010). Shiny Nematolepis Management Plan 2010, for the Department of Sustainability &
Environment and Parks Victoria. 52 pp.
Lorimer G.S. (2010). Management Plan for Locally Threatened Species in Knox – 2010. Report to Knox City
Council. 17 pp.
Lorimer G.S. (2010). 2010 Bushland Management Plan for Roselyn Crescent Reserve, Boronia. Report to
Knox City Council, Wantirna South. ii+47 pp.
Lorimer G.S. (2009). 2009 Bushland Management Plan for Heany Park, Rowville, and adjacent Girl Guides’
Land. Report to Knox City Council, Wantirna South. iv+53 pp.
Lorimer G.S. (2009). 2009 Bushland Management Plan for Lakewood Nature Reserve, Knoxfield. Report to
Knox City Council, Wantirna South. ii+49 pp.
Lorimer G.S. (2008). Bushland Management Guidance for 56 The Avenue, Ferntree Gully and Adjacent Land,
for Knox City Council. 14 pp.
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Lorimer G.S. (2007). 2007 Bushland Management Plan for W.G. Morris Reserve, Wantirna. Report to Knox
City Council, Wantirna South. vii+52 pp.
Lorimer G.S. (2006). Bushland Management Plan for Koolunga Native Reserve, Ferntree Gully, for Knox
City Council. 37+ii pp.
Lorimer G.S. (2005). Bushland Management Plan for Scott Street Reserve, Heathmont, 2005, for Maroondah
City Council. 26 pp.
Lorimer G.S. (2004). Managing Native Vegetation and Fire Risk at Sheffield Rd, Montrose, for the Shire of
Yarra Ranges. 15 pp.
Lorimer G.S. (2003). B.J. Hubbard Reserve Bushland Management Plan, 2003, for Maroondah City
Council. 28 pp.
Lorimer G.S. (2002). Flora Management Plan for Mt Dandenong Rd Median, Croydon & Ringwood East,
2002, for Maroondah City Council. 19 pp.
Lorimer G.S. (2001). Fire in Knox Bushland Reserves, for Knox City Council. 40 pp.
Lorimer G.S. (2001). Warranwood Reserve Management Plan, 2001, for Maroondah City Council. 33 pp.
Lorimer G.S. (2000). Hochkins Ridge Flora Management Plan, Volumes 1–3, for Maroondah City Council.
Lorimer G.S. (2000). Vegetation Survey of Cardinia Creek, Beaconsfield Upper, for Melbourne Water.
Lorimer G.S. (2000). Bushland Management Plan for Starlight Reserve, Rowville, for Knox City Council.
Lorimer G.S. (1999). A Management Plan for Coppelia Street Bushland, Wantirna South, for Knox City
Council.
Lorimer G.S. (1998). Alto Reserve Management Plan, 1998, for Maroondah City Council. 18 pp.
Lorimer G.S. (1998). Birts Hill Reserve Management Plan, 1998, for Maroondah City Council. 17 pp.
Lorimer G.S. (1998). Cherry Tree Reserve Management Plan, 1998, for Maroondah City Council. 8 pp.
Lorimer G.S. (1998). Eastfield Park Bushland Management Plan, 1998, for Maroondah City Council. 18 pp.
Lorimer G.S. (1998). Grandfill Reserve Management Plan, 1998, for Maroondah City Council. 19 pp.
Lorimer G.S. (1998). Heathmont Railway Reserve Management Plan, 1998, for Maroondah City Council. 11
pp.
Lorimer G.S. (1998). Mulgrave Way Reserve Management Plan, 1998, for Maroondah City Council. 11 pp.
Lorimer G.S. (1998). Oban Road Reserve Management Plan, 1998, for Maroondah City Council. 8 pp.
Lorimer G.S. (1998). Power Street Reserve Management Plan, 1998, for Maroondah City Council. 8 pp.
Lorimer G.S. (1997). A Management Plan for Cathies Lane Bushland, Wantirna South, for Knox City Council.
Lorimer G.S. (1997). B.J. Hubbard Reserve Bushland Management Plan, 1997, for Maroondah City
Council. 24 pp.
Lorimer G.S. (1997). Loughies Bushland Management Plan, 1997, for Maroondah City Council. 22 pp.
Lorimer G.S. (1997). Wombolano Park Bushland Management Plan, 1997, for Maroondah City Council. 24
pp.
Lorimer G.S. and Moss H. (1997). Warrien Reserve Management Plan, 1997, for Maroondah City Council. 33
pp.
Reid J.C., Lorimer G.S. and Moss H. (1997). A Management Plan for Blind Creek Billabong, Ferntree Gully,
for Knox City Council.
Lorimer G.S. (1995). Warranwood Reserve Management Plan, for Maroondah City Council. 35 pp.
Lorimer G.S. (1994). A Botanical Study of the Old Pound Reserve, Lilydale, Victoria, for Shire of Lillydale.
Lorimer G.S. (1991). Nature Conservation Considerations for Grazing of Abandoned Pasture at K.H. Fraser
Reserve, Montrose, for Shire of Lillydale.
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Publications List 3 – Atmosphere-related
Peer-Reviewed Publications
Lorimer G.S. (2003). ‘Air NEPM Analysis Program (ANEPMAP) Instruction Manual’, 2nd Edition. NEPC
Service Corporation : Adelaide. 9 pages. Dr Lorimer designed and produced this software for national
standard processing and analysis of air monitoring conducted under the Ambient Air NEPM.
Lorimer G.S. (2001). ‘Air Quality Data Handling and Reporting’. NEPC Service Corporation : Adelaide.
28 pages. Produced for, and refereed by, the Peer Review Committee of the Ambient Air NEPM.
Lorimer G.S. and Godfrey J.J. (1996). Plume models: Techniques for better usage. Proc. 13th.Intl. Clean Air
& Environment Conference, Glenelg, S.A., pp.507–512. Published by the Clean Air Society of Aust. &
NZ, phone (03) 9872–5111.
Lorimer G.S. (1994). A new model for jets or plumes in the atmosphere. Proc. 12th.Intl. Conference of the
Clean Air Society of Aust. & NZ / 6th Regional Conference of IUAPPA, Perth, W.A. Vol. 2, pp161–177.
Published by Promaco Conventions Pty Ltd, P.O. Box 890, Canning Bridge, W.A. ISBN 1 86308 026 0
Lorimer G.S. (1993). A review of reactive plume models. Clean Air (Aust.) 27:194–197.
Lorimer G.S., Whillans F.D. and Kinhill Engineers (1992). Air Quality Monitoring in Victoria. Published by
Office of the Commissioner for the Environment, Melbourne, Australia. 250 pages (approx.)
Lorimer G.S. (1989a). Validation of Air Pollution Dispersion Models. 1st Edition, 2 volumes. Publications
EG89/777 and EG89/778 of the National Energy Research, Development and Demonstration Council,
Canberra, Australia.
Lorimer G.S. (1989b). Data sets for model evaluation from the Latrobe Valley and Hunter Valleys. Clean Air
(Aust.) 23:66–70.
Lorimer G.S. (1989c). Validation of air pollution dispersion models. Clean Air (Aust.) 23:82–88.
Lorimer G.S. (1986). The AUSPLUME Gaussian Plume Dispersion Model. 1st. Edition. Publication no. 264
of the Environment Protection Authority of Victoria : Melbourne, Australia.
Lorimer G.S., Nguyen T., Ross D.G., Hurley P.J. and Lewis A.M. (1988). Assessment of air quality model
performance using data from the Latrobe Valley Plume Tracking Study. Clean Air (Aust.) 22:175–176.
Lorimer G.S. (1986). The Kernel Method for air quality modelling – I. Mathematical foundation.
Atmospheric Environment 20:1447–1452.
Lorimer G.S. and Ross D.G. (1986). The kernel method for air quality modelling – II: Comparison with
analytic solutions. Atmospheric Environment 20:1773–1780.
Lorimer G.S. and Ross D.G. (1984). Tests of a new particle model for simulating air pollution. Proc. 8th.
International Clean Air Conference, Melbourne, Australia, 1984. pp.29–35.
Lorimer G.S. and Monaghan J.J. (1980). A numerical investigation of rotational instabilities in differentially
rotating polytropes. Proc. Astron. Soc. Aust. 4:45.
Natoli V., Lorimer G.S. and Clarey P. (1999). Emissions to air in and around Melbourne International Airport
and the ground level impact of pollutants. In Proc.‘Airports 99’ Conference, Melbourne, 16–17 August
1999. Institute of Engineers Australia and Royal Aeronautical Society.
Ross D.G., Lorimer G.S., Ciolek J.T. and Fox D.G. (1993). Development and evaluation of a wind field model
for emergency preparedness in complex terrain. In: Reprint volume, 86th. Annual Meeting of the Air and
Waste Management Association, June 1993, Denver, Colorado.
Ross D.G., Lorimer G.S., Fox D.G. and Smith I.N. (1989). Results of applying wind and dispersion models in
complex topography. In: Reprint volume, 82nd. Annual Meeting of the Air and Waste Management Association, June 1989, Anaheim, CA.
Hurley P.J., Ross D.G. and Lorimer G.S. (1988). Comparison of Predicted Sulphur Dioxide Concentrations
with Measurements in the Latrobe Valley, Using a Puff Model Approach. State Electricity Commission
of Victoria, Research and Development Department Report No.LO/88/055.
Ross D.G., Lorimer G.S., Hurley P.J. and Li L. (1988). Latrobe Valley Configuration of Citpuff/Nuatmos - An
Air Quality Modelling System. State Electricity Commission of Victoria, Research and Development
Department Report No. LO/88/057.
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Ross D.G., Lorimer G.S., Hurley P.J. and Li L. (1988). Comparison of predicted sulphur dioxide concentrations with measurements in the Latrobe Valley, using CAPAS. Clean Air (Aust.) 22:177–178.
Ross D.G., Krautschneider M., Smith I.N. and Lorimer G.S. (1988). Diagnostic Wind Field Modelling:
Development and Validation. 1st.Ed. NERDDP Publication EG89/776. National Energy Research,
Development and Demonstration Council : Canberra.
Selected Unrefereed Publications
Lorimer G.S. (2003). Maroondah Highway Deviation at Lilydale – Predicted Air Quality Impact. 56 pp.
VicRoads, Kew, Victoria.
Lorimer G.S. (2000). Yarra Glen Bypass Road – Predicted Air Quality Impact. 47 pp. VicRoads, Kew,
Victoria.
McKendry I., Fisher G., Godfrey J.J. and Lorimer G.S. (1996). Guidelines for the Application of Dispersion
Models in New Zealand. A report of the NZ Natl. Inst. of Water & Atmospheric Research (NIWA) for the
NZ Ministry for the Environment. 33 pp.
Natoli V., Clarey P. and Lorimer G.S. (1995). Melbourne Airport Air Emissions Inventory and Air Quality
Management Plan. Report for the Federal Airports Corporation, Melbourne Airport.
Lorimer G.S. (1994). The CMA Titanium Tetrachloride Dispersion Modelling System. Report to Chemical
Manufacturers Association, Washington.
Lorimer G.S. (1991). Modelling of Emergency Vent Emissions for SCM Chemicals Ltd., Kemerton, Western
Australia. Report to SCM Chemicals Ltd., P.O. Box 245, Bunbury, W.A. 6230, Australia. 32 pp.
Lorimer G.S. (1987). Eastern Corridor Road Development Air Quality Study - Chapter 6. A Regional Air
Quality Model. Report to the Road Construction Authority of Victoria.
Ross D.G., Lorimer G.S., Li L. and Smith I.N. (1987). CITPUFF: A Gaussian puff model for estimating
pollutant concentration in complex terrain. CAMM Report No. 21/87.
Ross D.G., Thompson M.C., Smith I.N. and Lorimer G.S. (1987). 3-D Diffusion and Wind Modelling for
Complex Topography. Final Report of Cooperative Agreement 28-C4–322 between Centre for Applied
Mathematical Modelling (CAMM) and Rocky Mountain Forest and Range Experiment Station, USDA
Forest Service. CAMM Report No. 22/87.
Lorimer G.S. (1985). Gardiners Creek Valley Air Quality Study - Chapter 6. A Regional Air Quality Model.
Report to the Road Construction Authority of Victoria
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Our ref:
Contact:
Direct Line:
Direct Email:
Principal:

21806053
Allison Tansley
03 9611 0197
atansley@ha.legal
Kate Morris

30 September 2020

Graeme Lorimer
Biosphere Pty Ltd
Email: info@biosphere.net.au

Subject to legal professional privilege

Dear Graeme,
Crib Point Gas Import Jetty and Crib Point-Pakenham Pipeline Project (Project)
Environment Effects Statement (EES) process
We act for Mornington Peninsula Shire Council (Council) in respect of the EES
process for the above Project.
We are instructed to request that you provide expert evidence to the Inquiry and
Advisory Committee (Committee) on behalf of Council regarding the potential impacts
of the Project on the Merran’s Sun-orchid within the Project area.
Instructions
We request that you:
1. Review the exhibited EES documents relevant to Council’s municipal area
(the Mornington Peninsula) and the Merran’s Sun Orchid, in particular:
a. Summary Document;
b. Main Report:
i. Chapter 3: Project development
ii. Chapter 4: Project description
iii. Chapter 5: Key approvals and assessment framework
iv. Chapter 7: Terrestrial and freshwater biodiversity
v. Chapter 25: Environmental Management Framework;
c. Technical Report B: Terrestrial biodiversity impact assessment;
d. Attachment II: Legislation and policy report;
e. Attachment III: Environmental risk report;
f. Attachment VI: Draft Planning Scheme Amendment C272morn
including the Draft Incorporated Document;
g. Attachment VII: Map Book.
2. Review the Ministerial Guidelines for assessment of environmental effects
under the Environmental Effects Act 1978 (2006).
3. Review the Scoping requirements for the Gas Import Jetty and Pipeline
Project EES relating to Biodiversity at as set out at section 4.2, page 13 of that
document.
4. Prepare an expert witness statement for circulation by midday 2 October
2020 containing your opinion on the following matters, as relevant to Council’s
municipal area and your area of expertise (terrestrial ecology and specifically,
the Merran’s Sun-orchid):
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a. Does the EES adequately document the investigation, avoidance and minimisation of potential
effects of the Project on the Merran’s Sun-orchid, and relevant alternatives, as well as associated
environmental mitigation and management measures?
b. Do you agree with the EES assessment of the potential effects of the Project (on the Merran’s
Sun-orchid specifically) including the significance of any effect/s and their acceptability having
regard to:
i. The following evaluation objective related to biodiversity in the EES scoping
requirements, being:
To avoid, minimise or offset potential adverse effects on native flora and fauna and their
habitats, especially listed threatened or migratory species and listed threatened
communities.
ii. The principles and objectives of “ecologically sustainable development” as set out at
page 3 of the Ministerial Guidelines for assessment of environmental effects under the
Environmental Effects Act 1978.
c.

Are there any specific measures or changes (including to the design or management of the
Project via the draft Amendment, works approval and environmental management framework)
you recommend to avoid, mitigate or manage the effects of the Project on the Merran’s Sunorchid within acceptable limits?

d. If you do recommend such measures, then to the extent that it is within your expertise to do so,
please provide you opinion on whether or not such measures are feasible.
Your expert witness statement must:
a. Comply with Planning Panels Guide to expert evidence, April 2019;
b. Provide a summary of key issues, opinions and recommendations.
Background
The exhibited EES documents can be viewed and downloaded here.
An Inquiry and Advisory Committee (IAC) has been appointed:
i.

under section 9(1) of the Environmental Effects Act 1978 to hold an inquiry into the environmental effects
of the Project;
ii. as an advisory committee under section 151 of the Planning and Environment Act 1987 to review and
report on the draft planning scheme amendment C272 of the Mornington Peninsula Planning Scheme;
and
iii. to provide advice to inform the Environment Protection Authority’s consideration of the Works Approval
Application.
A copy of the IAC Terms of Reference can be found here and an overview of the IAC process can be found here.
We will represent Council at the public hearing and propose to call you as an expert witness for Council.
If you have any queries, please contact Allison Tansley (9611 0197, atansley@ha.legal) or Kate Morris (9611
0142, kmorris@ha.legal).

Yours sincerely,

Kate Morris
HARWOOD ANDREWS
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Graeme Lorimer
From:
Sent:
To:
Cc:
Subject:

Graeme Lorimer <Graeme.Lorimer@biosphere.net.au>
Thursday, 24 September 2020 5:55 PM
'Stewart, Kim'
'Kate Morris'; 'Allison Tansley'; 'Meg Lee'
RE: [EXT]: FW: MPSC - request to contact biosis [HW-Active.FID2722664] [IMANACTIVE.FID273285]

Dear Kim,
Thanks again for your prompt response and helpful information.
As I mentioned, I’ve been involved in an HDD operation that ended up with multiple blowouts but I’ve not watched
HDDs in sandy soils. I will follow your advice and investigate further.

Regards,
Graeme
From: Stewart, Kim <
Sent: Thursday, 24 September 2020 17:26
To: Graeme.Lorimer@biosphere.net.au
Cc: 'Kate Morris' <kmorris@ha.legal>; 'Allison Tansley' <atansley@ha.legal>; Meg Lee
<
Subject: RE: [EXT]: FW: MPSC - request to contact biosis [HW-Active.FID2722664] [IMAN-ACTIVE.FID273285]
Hi Graeme,
I have confirmed that a vehicle will not need to go into area of the orchid population to install or
remove the HDD return line.
I will not be able to provide a flow rate for the return line, unfortunately. Not something that is generally
noted.
I do encourage you to get an understanding of HDD blowouts – it sounds dramatic, but it is generally
a very slow process that can be contained and managed very easily in a terrestrial environment.
Kim Stewart
Licencing and Approvals Lead
Crib Point Pakenham Pipeline Project
APA Group
Infrastructure Planning and Protection
Level 14, IBM Building
60 City Road, Southbank VIC 3006
m
e
w

+61
www.apa.com.au
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From: Graeme Lorimer <Graeme.Lorimer@biosphere.net.au>
Sent: Thursday, 24 September 2020 3:20 PM
To: Stewart, Kim <
Cc: 'Kate Morris' <kmorris@ha.legal>; 'Allison Tansley' <atansley@ha.legal>; Meg Lee
<
Subject: RE: [EXT]: FW: MPSC - request to contact biosis [HW-Active.FID2722664] [IMAN-ACTIVE.FID273285]
Dear Kim,
Thanks for documenting our discussion. That’s very helpful. I always think it’s best to maximise the shared
understanding of issues through this sort of non-adversarial approach.
I’ll be pleased to receive any further advice you might be able to provide regarding the couple of questions you
haven’t already answered.
I’ll investigate the potential for blowouts further.

Regards,
Graeme Lorimer
Biosphere Pty Ltd
Phone 9876 6415 or 0403 229 862
From: Stewart, Kim <
Sent: Thursday, 24 September 2020 13:53
To: Graeme.Lorimer@biosphere.net.au
Cc: 'Kate Morris' <kmorris@ha.legal>; 'Allison Tansley' <atansley@ha.legal>; Meg Lee
<
Subject: RE: [EXT]: FW: MPSC - request to contact biosis [HW-Active.FID2722664] [IMAN-ACTIVE.FID273285]
Dear Graeme,
Thank you for contacting me. I provide below my responses to questions, to confirm the discussion we
had on the phone.
In addition here is the link to the kmz files I mentioned that may assist you:
https://gasimportprojectvictoria.com.au/environment-effects-statement/information-updates#visualaids
I will follow up on the questions I couldn’t answer and get back to you where I can.
Regards,
Kim Stewart
Licencing and Approvals Lead
Crib Point Pakenham Pipeline Project
APA Group
Infrastructure Planning and Protection
Level 14, IBM Building
60 City Road, Southbank VIC 3006
m
e
w

+61
www.apa.com.au
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From: Graeme Lorimer <Graeme.Lorimer@biosphere.net.au>
Sent: Thursday, 24 September 2020 12:17 PM
To: Stewart, Kim <
Cc: 'Kate Morris' <kmorris@ha.legal>; 'Allison Tansley' <atansley@ha.legal>
Subject: [EXT]: FW: MPSC - request to contact biosis [HW-Active.FID2722664] [IMAN-ACTIVE.FID273285]

Dear Kim,
I am an environmental scientist who’s been engaged by Harwood Andrews (representing Mornington
Shire Council) to advise about the risk to Merran’s Sun-orchids posed by horizontal directional drilling
(HDD) for the proposed pipeline at Crib Point. Meg Lee of Hall and Willcox has referred me to you.
Can we please have a phone discussion so I can better understand some details about HDD that don’t
appear in the EES documents? I’m thinking it might take about fifteen minutes.
Here are my notes about what I’d like to clarify:
 location of return line: ‘During construction, a return line would need to be placed across orchid habitat
to transport drilling mud’ (MM-FF10)
The biodiversity assessors advised that the population is predominantly to one side of the existing pipeline
easement. The return pipe would be laid on the other side of the easement, avoiding individual
specimens marked on site, and staked in place as needed.

 drilling fluid with bentonite or PVA?
The project will preferentially use bentonite where geotechnical conditions allow. Other,
biodegradable, options may be used in some circumstances. These are generally based on vegetable
gums such as xanthan.

 ‘no pressure’ in the return line
“as it would not be under pressure” was intended to convey that it was not be a high pressure pipe.
Some pressure would be required to create flow, but it would be an open pipe at the return end. I do
not know what the operating pressure or flow rate would be.

 return line leaks – precedents on which to base probability
I am unaware of any data to support this. The likelihood assessment was based on discussion with the
experienced pipeline construction team.

 Will vehicles be used for return line or deployment of spill kits (if needed)?
Deployment of spill response would be done on foot. A vac truck could be involved in clean up, but the
hose would be walked in.
I do not know if a vehicle would be required to install the return line – I will endeavour to find out.

 incidence of HDD blowouts and likelihood of needing to resort to an alternative solution (p. 4-41)
HDD blowouts are most likely to occur where there is an existing pathway to the surface, such as tree
roots or geotechnical fault, which are not evident at this location.

3

They may also occur nearer the entry and exit points where the depth of cover is less. The entry and exit
points have been located to provide clearance from the orchid population.
An initial site assessment has been undertaken and the HDD construction method is considered suitable
for the site. For HDDs, the drill profile design, the work method statement and the proposed volumetric
drilling fluid tracking program, including proposed intervention levels, is to be submitted to DELWP and
approved prior to the commencement of HDD activities.

 settlement of soil
Settlement along the HDD section is less likely than open trenched construction, as drill muds remaining
in the hole seal around the pipe.

I would be pleased to receive a call from you any time in working hours except 10–11 am tomorrow.

Yours sincerely,
Dr Graeme Lorimer
Biosphere Pty Ltd
Phone 9876 6415
From: Kate Morris <kmorris@ha.legal>
Sent: Tuesday, 22 September 2020 12:58
To: Graeme Lorimer <info@biosphere.net.au>
Cc: Allison Tansley <atansley@ha.legal>
Subject: FW: MPSC - request to contact biosis [HW-Active.FID2722664] [IMAN-ACTIVE.FID273285]
Hi Graeme
Please note email below and feel free to contact Kim at APA at your earliest convenience.
Kind regards
Kate Morris | Principal
T 03 9611 0142
M
F 03 9620 9288

kmorris@ha.legal | www.harwoodandrews.com.au

Email Legal Notice
We do not expect our bank account details to change. In the unlikely event that they do, our contact person will contact you by telephone or in person to notify you of
any change. We will not notify you by email.

From: Meg Lee <
Sent: Tuesday, 22 September 2020 12:52 PM
To: Kate Morris <kmorris@ha.legal>
Cc:
Allison Tansley <atansley@ha.legal>
Subject: RE: MPSC - request to contact biosis [HW-Active.FID2722664]
Hi Kate
I am told Biosis won’t be across the details of the temporary return line, so it is best to speak with APA directly.
You may have Graeme contact Kim Stewart details below:
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Kim Stewart
Licencing and Approvals Lead
Crib Point Pakenham Pipeline Project
APA Group
Infrastructure Planning and Protection
Level 14, IBM Building
60 City Road, Southbank VIC 3006
m
e

+61

kind regards
Meg Lee | Partner
T +61

| F +61 3

| M +61
| professional profile

www.hallandwilcox.com.au

VISIT OUR CONTENT HUB FOR HELP UNDERSTANDING THE LEGAL AND BUSINESS IMPLICATIONS OF COVID-19

From: Kate Morris <kmorris@ha.legal>
Sent: Monday, 21 September 2020 12:00 PM
To: Osborn, Sophie 63881 <
Cc: Allison Tansley <atansley@ha.legal>; Meg Lee <
Subject: RE: Crib Point Gas Import Jetty and Pipeline Project (Project) Environmental Effects Statement (EES) Inquiry and Advisory Committee hearing (IAC) [HW-Active.FID2722664] [IMAN-ACTIVE.FID273285]
Hi Sophie
Crib Point Gas Import Jetty and Pipeline Project EES
We have retained Graeme Lorimer, of Biosphere Pty Ltd, to advise our client in relation terrestrial ecology and
specifically, the Merran’s Sun-orchid.
Graeme has enquired whether he might speak directly with a representative from your client, APA and Biosis to
obtain some further information in relation to the temporary return line proposed by APA during horizontal directional
drilling (HDD). Graeme has only just been retained so his queries were not foreshadowed in either of our previous
written requests for further information to you.
Can you please advise whether you have any objection to this course of action and if not, provide best contact details
for the most appropriate personnel at APA and Biosis for Graeme to speak with and I will forward their details onto
Graeme.
I would not propose that any lawyers participate in the phone discussion/s.
Regards
Kate Morris | Principal
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T 03 9611 0142
M
F 03 9620 9288

kmorris@ha.legal | www.harwoodandrews.com.au

Email Legal Notice
We do not expect our bank account details to change. In the unlikely event that they do, our contact person will contact you by telephone or in person to notify you of
any change. We will not notify you by email.

From: Kate Morris
Sent: Wednesday, 16 September 2020 10:51 AM
To: Meg Lee <
Cc: Allison Tansley <atansley@ha.legal>;
Subject: RE: Crib Point Gas Import Jetty and Pipeline Project (Project) Environmental Effects Statement (EES) Inquiry and Advisory Committee hearing (IAC) [HW-Active.FID2722664] [IMAN-ACTIVE.FID273285]
Hi Meg & Sophie
Thanks for your response.
Rupert Watters will be appearing on behalf of our clients Mornington Peninsula SC and Bass Coast SC (just
appointed) at the directions hearing tomorrow.
Could you please let me know who will be appearing for your clients?
Many thanks
Kate Morris | Principal
T 03 9611 0142
M
F 03 9620 9288

kmorris@ha.legal | www.harwoodandrews.com.au

Email Legal Notice
We do not expect our bank account details to change. In the unlikely event that they do, our contact person will contact you by telephone or in person to notify you of
any change. We will not notify you by email.

From: Meg Lee <
Sent: Tuesday, 15 September 2020 11:08 AM
To: Breanna Garreffa <bgarreffa@ha.legal>; Kate Morris <kmorris@ha.legal>
Cc: Allison Tansley <atansley@ha.legal>;
Subject: RE: Crib Point Gas Import Jetty and Pipeline Project (Project) Environmental Effects Statement (EES) Inquiry and Advisory Committee hearing (IAC) [IMAN-ACTIVE.FID273285] [HW-Active.FID2722664]
Dear Kate
We have received and are working through your requests.
We will endeavour to provide a substantive response ASAP, but given the number and detail of requests, we are
unlikely to be able to confirm a position on all items before the directions hearing.
However, we hope to be in a position by Thursday to advise which documents and what information from your
request we can make available.
Kind regards
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Meg Lee | Partner
T +61

| F +61 3

| M +61
| professional profile

www.hallandwilcox.com.au

From: Breanna Garreffa <bgarreffa@ha.legal>
Sent: Monday, 14 September 2020 1:16 PM
To: Meg Lee <
Cc: Kate Morris <kmorris@ha.legal>; Allison Tansley <atansley@ha.legal>
Subject: Crib Point Gas Import Jetty and Pipeline Project (Project) Environmental Effects Statement (EES) - Inquiry
and Advisory Committee hearing (IAC) [IMAN-ACTIVE.FID273285]
Dear Meg and Sophie,
Please see the attached correspondence on behalf of Kate Morris.
Kind regards,
Breanna Garreffa | Assistant
T 03 9611 0143
F 03 9620 9288

bgarreffa@ha.legal | www.harwoodandrews.com.au

Email Legal Notice
We do not expect our bank account details to change. In the unlikely event that they do, our contact person will contact you by telephone or in person to notify you of
any change. We will not notify you by email.

Disclaimer
This email and its attachments are confidential and privileged. Any unauthorised use is expressly prohibited. If you received this
email in error, please contact us, then delete the email.

If our bank account details change, we will notify you by letter, phone call or face-to-face, but never by email.
Hall & Wilcox acknowledges the Traditional Custodians of the land, sea and waters on which we work, live
and engage. We pay our respects to Elders past, present and emerging.
This email and any attachment is confidential and for the use of the intended recipient(s) only. It may also be the subject of legal professional privilege. If you
are not the intended recipient, any use, interference with, disclosure or copying of this material is unauthorised and prohibited. Hall & Wilcox handles
information according to relevant privacy laws.
Our privacy policy can be reviewed at our website: http://www.hallandwilcox.com.au/privacy/
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Disclaimer
This email and its attachments are confidential and privileged. Any unauthorised use is expressly prohibited. If you received this
email in error, please contact us, then delete the email.

This email (including any attachments) is confidential and may be privileged. It may be read, copied and
used only by the intended recipient. If you have received it in error, please contact the sender immediately
by return email. Please then delete both emails and do not disclose their contents to any person. We believe,
but do not warrant, that this email and any attachments are virus free. You should take full responsibility for
virus checking. Ashurst reserves the right to monitor all email communications through its networks. If the
content of this email is personal or unconnected with our business, we accept no liability or responsibility
for it.
Ashurst Australia (ABN 75 304 286 095) is a general partnership constituted under the laws of the
Australian Capital Territory and is part of the Ashurst Group. Further details about Ashurst can be found on
our website at www.ashurst.com.

Disclaimer
This email and its attachments are confidential and privileged. Any unauthorised use is expressly prohibited. If you received this
email in error, please contact us, then delete the email.
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