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EPBC 2018/8319 – DAWE comments on the Supplement Report to the draft EIS/ERD 

Department of Agriculture, Water and the Environment 

Comments on the Supplement Report to the draft EIS/ERD for Browse to North West 
Shelf Development, Indian Ocean, WA (EPBC 2018/8319) 

 
On 30 June 2020 (revised on 6 July 2020), Woodside Energy Ltd (Woodside) submitted Rev 0 

of the Supplement to the draft EIS/ERD. 

The following table has been prepared by the Department of Agriculture, Water and the 

Environment (DAWE) in consultation with the National Offshore Petroleum Safety and 

Environmental Management Authority (NOPSEMA) to provide input into whether DAWE 

consider the supplement adequately address the outstanding matters raised by 

DAWE/NOPSEMA and the public submissions received.  

Further information is required from Woodside, as outlined in Table 1, in order for the 

Supplement to be considered adequate for publication.  

Table 1: Department of Agriculture, Water and the Environment comments on the supplement  

Relevant 

section of 

the 

supplement 

DAWE Comment Adequacy 

of the 

supplement 

General The Supplement does not include a description of the 

methodology applied by Woodside to identify, consider and 

respond to public comments. Please amend the supplement to 

include this to provide greater transparency and assist the public 

to more easily understand how Woodside identified, considered 

and responded to public comments. 

Requires 

further 

information 

1.1 Paragraph mentions NWS joint venture but no further information 

on what/who this is. Please provide a brief description of this so 

the public are aware of what this refers to.  

Requires 

further 

information 

1.2 Please amend the Department name to ‘Commonwealth 

Department of Agriculture, Water and the Environment’ and ‘the 

then Department of the Environment and Energy’ 

Please include details on the state process and why the 

submissions are not relevant to both processes, so the public 

understands the connections/differences between the proposals. 

Requires 

further 

information 

1.3.2 Please adjust the number of submissions received reflecting the 

additional review of the public submissions provided by WA. 

The numbers for Browse to North West Shelf Commonwealth 

submissions should be as follows: 

• Total of 19,898 submissions. Of the 19,898: 

o 19,789 are proforma submissions; 

o 99 standard submissions (received through the hub); and 

o 10 standard submissions (received through other 

pathways). 

Requires 

further 

information 
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1.3.2 Please specify the number of comments that were ‘for the 

proposal’, ‘against the proposal’ or ‘not specified' within this 

section of the document. 

Requires 

further 

information 

Table 2-1 - 

First row 

below 

header row 

Given the change in height described and expected line of sight 

distance, please provide the information has Woodside used to 

draw the conclusion that the light is not expected to be visible 

from Sandy Islet. This section should also discuss whether the 

intensity of light at the current identified receptors has changed 

rather than just that no additional receptors are being 

considered. 

Requires 

further 

information 

Table 2-1 – 

Ninth row 

below the 

header row 

The Department notes the change. Please include a definition of 

what constitutes a ‘Safety of life at sea event/SOLAS’. 

Requires 

further 

information 

Table 3-1 This table only includes the Department’s advice and not the 

issues identified. Please include the Department’s whole 

comment including the issues column to ensure the 

process/comment is transparent to the public.  

Requires 

further 

information 

Table 3-1 

row 2-c 

It is unclear why the state ERD is referred to here. Should this be 

a reference to the Commonwealth draft EIS? 

Requires 

further 

information 

Table 3-1 

row 3 

The Environment Quality Management Plan (EQMP), which has 

been provided to the state as part of the assessment, is relied 

upon to address public comments, and will be implemented for 

this project should be attached to the supplement.  

Requires 

document to 

be attached 

Table 3-1 

row 6 

Please make a clear statement whether or not geo-sequestation 

is proposed in the supplement, rather than reflecting that the 

draft EIS/ARD did not propose it. 

Requires 

further 

information 

LCA Report, 

ACIL Allen 

Economic 

Impact 

Assessment, 

AIMS study 

and EQMP 

The supplement must include all documents relied upon for the 

responding to public comments. These documents are 

referenced in multiple sections but are not attached to the 

supplement.  

To ensure public transparency please ensure that these 

documents are attached, and not simply ‘weblinks’ (which can 

‘break’ resulting in the public not being able access these 

documents to review). 

Requires 

documents 

to be 

attached 
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5.34 It is a requirement that the public comments be addressed within 

the Browse to North West Shelf supplement or a clear reference 

[within the supplement] to where the corresponding response is 

located in the North West Shelf Extension [EPBC 2018/8335] 

Response to Submissions. 

The Department accepts that it is Woodsides preference is for 

the National Heritage assessment information, and the response 

to public comments in relation to this assessment, will be 

addressed in North West Shelf Extension project [EPBC 

2018/8335].    

However, in its current format the supplement does not clearly 

identify where each relevant response to public comments have 

been addressed in the North West Shelf Extension response to 

submissions. The supplementary report must include, for the 

public and regulators, a clear reference to where the 

corresponding response is located in the North West Shelf 

Extension Response to Submissions document. 

The supplement should include:  

• reference to North West Shelf Extension Response to 

Submissions rather than just the North West Shelf 

Extension ERD (for which some documents have been 

amended since this time); 

• specific references to the sections within North West 

Shelf Extension Response to Submissions that address 

the National Heritage matters raised within specific public 

comments for the Browse to North West Shelf proposal; 

and  

• consider comments which may have only been submitted 

in response to the Browse to North West Shelf proposal 

and that may not have also been submitted to the North 

West Shelf Extension (should they exist). 

Requires 

further 

information 
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5.27 and 7.1 

(Table 7-1) 

A substantial number of submissions raised concerns in relation 

to the impacts of the project on the Scott Reef green turtle stock. 

CCWA state that the EIS downplays the impacts that the 

potential seabed subsidence risk could have on habitat 

critical to the survival of the green turtle. While the 

EIS/ERD acknowledges that ‘slight impacts’ are predicted 

to occur from drilling (i.e. sinking of the seabed), it 

concludes that ‘reef growth rates are expected to match 

or exceed any sea level reduction’ and considers the 

impact ‘acceptable’. The CCWA asserts that the 

evaluation is unfounded and discounts the vulnerability of 

the Sandy Islet habitat to sea level rise, cyclones and 

industrial threats. Loss of habitat will significantly impact 

on the ecological functioning and process of the green 

turtle stock. 

While Section 5.27 acknowledges that subsidence is a risk, the 

evaluation of this risk in the Supplement does not address the 

CCWA point in relation to the compounded effects of subsidence 

combined with sea-level risk and increased tropical storm 

intensity attributed to human-induced climate change and the 

knock on consequences for future availability of habitat critical to 

survival of the species and stock recovery. 

Please evaluate the risk of subsidence in the context of: 

• loss/modification of habitat critical to survival for the 

Scott Reef green turtle stock and the additive impacts 

from sea level rise; and 

• changing storm frequencies / intensity and storm surge 

associated with a changing climate.  

This should include an estimate of the aerial extent / percentage 

loss of critical habitat predicted under these scenarios.  

This information is necessary to adequately address 

comments/claims that the project will impact on the ecological 

functioning of the green turtle stock.  

Requires 

further 

information 
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5.18 Multiple submissions raised mercury (Hg) content in the 

produced water (PW) stream and why no mercury recovery units 

for the PW stream are proposed on the FPSO facilities. Public 

comments noted concerned about use of language such Hg is 

‘expected to be partitioned’, in absence of evidence or facts 

about this process. The supplement does not consider the 

potential for biota to be chronically exposed to high 

concentrations of Hg in water near the PW discharge sources, 

implications of Hg being transformed in situ once ingested, or the 

potential for consumption of those biota by higher levels of the 

food chain to result in bioaccumulation. 

Woodside should provide further information (including 

supporting evidence) about impacts and management of Hg in 

PW discharges. In particular, to support arguments around 

selection of measures to address Hg contamination (e.g. Hg 

recovery units), the response should benefit from further facts 

and evidence to support conclusions regarding ‘expectations’ for 

Hg to be partitioned in the environment and discussion of the 

potential for chronic near-source exposure, potential for 

transformation and ingestion and potential implications for 

bioaccumulation of Hg. 

Please also clarify the predicted extent of a mixing zone for the 

southern FPSO PW discharge.  

Requires 

further 

information 

5.20 The supplement describes additional controls adopted for drilling 

discharge associated with Torosa wells proposed in the State 

Proposal Area. While this is positive, the significant emphasis 

placed on these wells and their discharge management, creates 

some uncertainty with regard to the control measures that will 

apply to wells proposed in the Commonwealth Marine Area. 

The supplement refers to a threshold of 6.5mm for sediment 

deposition. This is not demonstrated as a suitable threshold for 

ensuring that acceptable levels of protection for environmental 

quality will be maintained. 

Further, controls for drilling discharges are referred to as being 

contained in the EQMP. This document is not provided and is 

required to be attached. The Supplement should include 

information that demonstrates that the controls identified are 

suitable to mitigate the specific risks presented by the activity. 

Please amend the supplement to: 

• justify use of a 6.5mm sediment deposition threshold as the 

basis for arguing impacts are acceptable; and  

• explain how the controls identified for drilling discharges are 

suitable to mitigate the specific impacts presented by the 

project. 

Requires 

further 

information 
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6-1 Please explain the relationship, if any, between objectives 

defined in the draft EIS and those presented in the Supplement. 

Where proposed environmental objectives in the draft EIS are 

proposed to be superseded by those in the supplement, please 

explain how these changes will result in the equivalent, or better, 

environmental protection performance outcomes 

Additional to this, the environment objectives would benefit from 

being better defined, as follows: 

• defining the term ‘predicted impact areas’, which is used in 

some environmental objectives; 

• define the term ‘defined threshold’ relevant to objective 21; 

and  

• define the terms ‘substantial change’, ‘substantial adverse 

effect’, ‘lasting effect’ and ‘adverse effect’. 

Requires 

further 

information 

Multiple 

sections 

including 

4.22 and 

5.28 – 

Impact to 

blue whales 

While there were no specific comments about the monitoring and 

management in place for blue whales, Woodside pointed back to 

MF-6 in the Supplement in response to public submissions 

raising concerns for the impact of the activity on blue whales. 

Section MF-6 details that Woodside has committed to 

undertaking monitoring programs throughout the project to verify 

impact predictions and inform adaptive management with 

monitoring objectives included in Section 4.2.2 of the 

Supplement, however, the objectives do not include adaptive 

management arrangements. The supplement should be updated 

to include information about the adaptive management program, 

including its implementation throughout the project.  

It is also stated in Section 5.28 that studies supported by 

Woodside have been used to inform the presence and 

distribution. The response provided to public submissions about 

blue whales (MF-9) indicates that monitoring studies will be used 

to inform adaptive management and that the environmental 

impact assessment has been informed by targeted studies, 

however, this does not appear to be the case when looking in 

further detail at the information provided in the Supplement and 

the objectives of the monitoring studies. 

Please detail in the supplement, the purpose for, and how, the 

verification studies are integrated with an adaptive management 

program and how the management program will feed into a 

change in mitigation or management measures. 

Requires 

further 

information 
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6-1 No. 1 This objective refers to the Browse project. Please clarify how 

this relates to the NWS Extension project and whether this 

objective includes consideration of National Heritage in relation 

to this environmental objective.  

Requires 

further 

information 

7.1 Please list the total number of submissions included within 

Attachment D.1.  

Requires 

further 

information 

7.1  

Table 7-1  

Multiple 

submissions 

raised the 

issue 

To address public comments raised in the submissions, lease 

provide further details on how the project is consistent with the 

principles of ESD, in particular the precautionary and inter-

generational equity principles) in relation to GHG emissions. If 

Woodside considers that this is covered within the NWS 

Extension Response to Submissions, in respect to GHG 

emissions on National Heritage Vales, then a statement to this 

effect and reference to the particular section where this is 

considered must be included.   

Requires 

further 

information 

GHG MP – 

section 5.3.2 

The Minister for the Environment no longer the responsible 

Minister for the Carbon Credits (Carbon Farming Initiative) Act 

2011. Please amend this section to reflect the Minister now 

responsible.   

Requires 

further 

information 

Table 3-2/ 

Appendix B/ 

Table 5-29 

Please update Table 5-29 to identify sea country under ‘Cultural 

Values’ for the Kimberley Marine Park. 

We note that in previous discussions between Marine Parks and 

Woodside, Woodside acknowledged that is should be included in 

Table 5-29. 

However, the Supplementary report states that is has not been 

included it in the updated version (Table 5-29 within Appendix B 

of the supplement) due to the depth and location of the proposed 

Browse Trunk Line route beyond the ancient coastline. The 

rationale for this is not clear to the Department but, it remains our 

view that sea country is still important to consider and is not 

necessarily limited by the ancient coastline.  

Please update Table 5-29 within Appendix B of the Supplement 

to include reference to tourism and recreational activities under 

Social and Economic Values. We note that in previously 

discussions between Marine Parks and Woodside, Woodside 

have acknowledged this missing reference to tourism and 

recreation activities and that Table 5-29 within Appendix B of the 

Supplement should be updated. 

Requires 

further 

information 
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7.1  

Table 7-1  

No. 19 

Woodside must specifically address within the Supplement the 

claim raised in public comments in relation to gas demand 

projections in target end user markets, including how 

uncertainties associated with future projected demand for LNG 

has been identified and accounted for in evaluating the GHG-

related environmental impacts of the project. 

The public submission noted that WEO 2019 report indicates gas 

demand would peak sooner than Woodside anticipates (global 

peak by late 2020’s and Asia peak in late 2030’s). The 

submission asserts that there would be much lower Asian growth 

in the demand for gas overall (31% not 130%), that the coal-to-

gas switch is less feasible economically, and LNG faces 

uncertainty in terms of scale of imports, their durability and price 

competitiveness. 

Requires 

further 

information 

7.1 

Table 7-1 

No. 24 

Comment 24 raises compensation issues in relation to oil spills.  

Please provide some information on how compensation issues 

would be addressed in the event of a spill. 

Requires 

further 

information 

7.1 

Table 7-1 

Multiple 

submissions 

raised the 

issue. 

Multiple submissions raise concerns around the impacts of noise 

to other species of cetaceans besides the Pygmy Blue Whale. 

Please explain how the evaluation of noise impacts is applicable 

to and accounts for other species of cetaceans that occur within 

the project area. 

Requires 

further 

information 
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Major Projects West  Section
Assessments (WA, SA, NT), Post Approval and Policy Branch | Environment Approvals Division
Department of Agriculture, Water and the Environment  | GPO Box 787 Canberra ACT 2601  |
awe.gov.au

 

From:  
Sent: Monday, 17 February 2020 2:57 PM
To: 

Cc: 
 

Subject: Summary of Browse draft EIS/ERD clarification meeting – 12 February 2020 – WEL, DAWE
(formerly DoEE), EPA and NOPSEMA
 
Hi All,
Please see below a high level summary of last week’s Browse draft EIS/ERD clarification meeting.
 

We propose another meeting on Thursday 27th February in Perth (1-3pm). It would be appreciated, if
DAWE, EPA and NOPSEMA representatives could please advise of availability to attend.
 
Many thanks

 
Summary of Browse draft EIS/ERD clarification meeting – 12 February 2020 – WEL, DAWE (formerly
DoEE), EPA and NOPSEMA:
 

EPA advised that they plan on providing all agency comments and stakeholder submissions in
response to the Browse draft EIS/ERD (both State and Commonwealth processes) to WEL by 21
February.
DAWE (formerly DoEE) advised that they would provide written clarification to WEL regarding the
points discussed at 12 February meeting (and 23 January meeting and 18 December meeting)
together with any other comments regarding the EIS/ERD by 21 February.  
WEL to continue to prepare a table to respond to all agency comments and stakeholder
submissions with regards to the Browse draft EIS/ERD.
All agreed that there was value in meeting collectively again following 21 February, to discuss the
next steps noting various process timeframes and requirements. [Proposed next meeting in Perth
27 February (TBC)].

 
 

Senior Corporate Affairs Adviser | Developments
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Woodside Energy Ltd.
Mia Yellagonga
Karlak, 11 Mount Street
Perth WA 6000
Australia

T:
M:
E:
www.woodside.com.au

 
 

NOTICE: This email and any attachments are confidential. 
They may contain legally privileged information or 
copyright material. You must not read, copy, use or 
disclose them without authorisation. If you are not an 
intended recipient, please contact us at once by return 
email and then delete both messages and all attachments.

NOTICE: This email and any attachments are confidential. 
They may contain legally privileged information or 
copyright material. You must not read, copy, use or 
disclose them without authorisation. If you are not an 
intended recipient, please contact us at once by return 
email and then delete both messages and all attachments.
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From:
To:
Cc:
Subject: RE: Summary of Browse draft EIS/ERD clarification meeting – 12 February 2020 – WEL, DAWE (formerly DoEE), EPA

and NOPSEMA [SEC=OFFICIAL]
Date: Tuesday, 3 March 2020 5:18:27 PM
Attachments: image003.png

Hi 
 

Yes, the 11th at 11am works here. I’ll put a placeholder in the calendar.
 
If you could please circulate an agenda prior to the meeting it would be much appreciated.
 
Cheers,
 

 
Major Projects West  Section
Assessments (WA, SA, NT), Post Approval and Policy Branch | Environment Approvals Division
Department of Agriculture, Water and the Environment  | GPO Box 787 Canberra ACT 2601  |
awe.gov.au

 

From:  
Sent: Tuesday, 3 March 2020 4:36 PM
To: 

Cc: 

Subject: RE: Summary of Browse draft EIS/ERD clarification meeting – 12 February 2020 – WEL, DAWE
(formerly DoEE), EPA and NOPSEMA [SEC=OFFICIAL]
 
Hi 

So to confirm Wednesday 11th March at 11am works for DAWE?
 
Many thanks

 

From:  
Sent: Tuesday, 3 March 2020 1:29 PM
To:  

Cc: 

Subject: RE: Summary of Browse draft EIS/ERD clarification meeting – 12 February 2020 – WEL, DAWE
(formerly DoEE), EPA and NOPSEMA [SEC=OFFICIAL]
 

Apologies, apparently the 9th is a public holiday here so the 10th, 11th or 13th would be the best options.
 

 
Major Projects West  Section
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Assessments (WA, SA, NT), Post Approval and Policy Branch | Environment Approvals Division
Department of Agriculture, Water and the Environment  | GPO Box 787 Canberra ACT 2601  |
awe.gov.au

 

From:  
Sent: Tuesday, 3 March 2020 3:03 PM
To: 

Cc: 

Subject: RE: Summary of Browse draft EIS/ERD clarification meeting – 12 February 2020 – WEL, DAWE
(formerly DoEE), EPA and NOPSEMA [SEC=OFFICIAL]
 
Hi 
 

We can make 11am on the 10th March work. Alternatively, the following times would also work for
DAWE:
 

9th – 11am (perth time) onwards

10th – 12:30pm (perth time)

11th – 11am

13th – 11am
 
Cheers,
 

 
Major Projects West  Section
Assessments (WA, SA, NT), Post Approval and Policy Branch | Environment Approvals Division
Department of Agriculture, Water and the Environment  | GPO Box 787 Canberra ACT 2601  |
awe.gov.au

 

From:  
Sent: Tuesday, 3 March 2020 2:56 PM
To: 

Subject: RE: Summary of Browse draft EIS/ERD clarification meeting – 12 February 2020 – WEL, DAWE
(formerly DoEE), EPA and NOPSEMA [SEC=OFFICIAL]
 
Hi  and 

Does 11am (Perth time) on the 10th March work for a teleconference?
 
Many thanks

 

From:  
Sent: Thursday, 27 February 2020 1:29 PM
To: 

s22

s22

s47F s22

s22

s47F

s22

s22

s47F

s22

s22s22

s47F

s22

s47F s22



Subject: FW: Summary of Browse draft EIS/ERD clarification meeting – 12 February 2020 – WEL, DAWE
(formerly DoEE), EPA and NOPSEMA [SEC=OFFICIAL]
 
Please see meeting advice below.
 
Cheers
 

 

From:  
Sent: Thursday, 27 February 2020 1:09 PM
To: 
Subject: FW: Summary of Browse draft EIS/ERD clarification meeting – 12 February 2020 – WEL, DAWE
(formerly DoEE), EPA and NOPSEMA [SEC=OFFICIAL]
 
Hi 
 

Tuesday 17th at 3.00pm works for  if the meeting is held in Joondalup.
 

Monday 16th works really well 3pm – 5pm – however that wasn’t a suggested date.
 

Wednesday 18th is available.
 

 

From:  
Sent: Thursday, 27 February 2020 12:53 PM
To:  

Cc: 

Subject: RE: Summary of Browse draft EIS/ERD clarification meeting – 12 February 2020 – WEL, DAWE
(formerly DoEE), EPA and NOPSEMA [SEC=OFFICIAL]
 
Hi All,
 

No dramas, unfortunately the 9th isn’t an option for my team. Sorry  This is like trying to herd cats!
 

We are already in Perth on the 17-18th, so if possible can I suggest that we meet then instead? Happy to
have a teleconference in the meantime if there are issues that can be dealt with in that way before then.
 
Happy to discuss.
 
Cheers,
 

 
Major Projects West  Section
Assessments (WA, SA, NT), Post Approval and Policy Branch | Environment Approvals Division
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From:  
Sent: Thursday, 27 February 2020 9:30 AM
To:
Cc: 

Subject: RE: Summary of Browse draft EIS/ERD clarification meeting – 12 February 2020 – WEL, DAWE
(formerly DoEE), EPA and NOPSEMA [SEC=OFFICIAL]
 
Hi 
 

The Tuesday isn’t the best day for our team. Would Wednesday the 11th between 11am-1pm work?
 
Cheers,
 

 
Major Projects West  Section
Assessments (WA, SA, NT), Post Approval and Policy Branch | Environment Approvals Division
Department of Agriculture, Water and the Environment  | GPO Box 787 Canberra ACT 2601  |
awe.gov.au

 

From:  
Sent: Wednesday, 26 February 2020 4:58 PM
To: 
Cc: 
Subject: RE: Summary of Browse draft EIS/ERD clarification meeting – 12 February 2020 – WEL, DAWE
(formerly DoEE), EPA and NOPSEMA [SEC=OFFICIAL]
 
Hi  and 
It looks like the week after next would be better.
 

Does Tuesday 10th March  2-4pm work for both DAWE and EPA?
 
I can then respond to  earlier email to the broader group confirming.
 
Appreciate your advice.
 
Many thanks

 

From:  
Sent: Tuesday, 25 February 2020 12:49 PM
To: 
Cc: 
Subject: RE: Summary of Browse draft EIS/ERD clarification meeting – 12 February 2020 – WEL, DAWE
(formerly DoEE), EPA and NOPSEMA [SEC=OFFICIAL]
 
Hi 

s22

s47F
s22

s47F

s22

s22

s47F

s22
s22

s22s22

s22

s47F

s22

s47F
s22

s47F



 
I spoke to  today following her earlier email. Unfortunately  and  are unable to be in
Perth on Thursday next week. If next week doesn’t work, we could look to arrange something for the
following week?
 
Cheers,
 

 
Major Projects West  Section
Assessments (WA, SA, NT), Post Approval and Policy Branch | Environment Approvals Division
Department of Agriculture, Water and the Environment  | GPO Box 787 Canberra ACT 2601  |
awe.gov.au

 

From:  
Sent: Tuesday, 25 February 2020 2:50 PM
To:
Cc: 
Subject: RE: Summary of Browse draft EIS/ERD clarification meeting – 12 February 2020 – WEL, DAWE
(formerly DoEE), EPA and NOPSEMA [SEC=OFFICIAL]
 
Hi 

Noting  earlier email (attached), does Thursday 5th March 11-12 (with a possibility to extend 30
mins) work instead?
 
Many thanks

 

From:  
Sent: Tuesday, 25 February 2020 10:36 AM
To:  

 

Cc: 

Subject: RE: Summary of Browse draft EIS/ERD clarification meeting – 12 February 2020 – WEL, DAWE
(formerly DoEE), EPA and NOPSEMA [SEC=OFFICIAL]
 
Morning all,
 
I’ve spoken to NOPSEMA and DWER to look at what the best available time might be across the

agencies. DWER, NOPSEMA and ourselves would be available to meet on Tuesday 3rd March between
11am-1pm.
 

 – are you able to confirm please if this time would suit WEL, and that there is a room available at
your offices for the meeting?
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send through a proposed agenda for the next meeting it would assist in aligning things at this end, and
might help discussions around the most suitable timing for the next meeting.
 
Happy to discuss.
 
Cheers,
 

 
Major Projects West  Section
Assessments (WA, SA, NT), Post Approval and Policy Branch | Environment Approvals Division
Department of Agriculture, Water and the Environment  | GPO Box 787 Canberra ACT 2601  |
awe.gov.au

 

From:  
Sent: Monday, 17 February 2020 2:57 PM
To: 

Cc: 

Subject: Summary of Browse draft EIS/ERD clarification meeting – 12 February 2020 – WEL, DAWE
(formerly DoEE), EPA and NOPSEMA
 
Hi All,
Please see below a high level summary of last week’s Browse draft EIS/ERD clarification meeting.
 

We propose another meeting on Thursday 27th February in Perth (1-3pm). It would be appreciated, if
DAWE, EPA and NOPSEMA representatives could please advise of availability to attend.
 
Many thanks

 
Summary of Browse draft EIS/ERD clarification meeting – 12 February 2020 – WEL, DAWE (formerly
DoEE), EPA and NOPSEMA:
 

EPA advised that they plan on providing all agency comments and stakeholder submissions in
response to the Browse draft EIS/ERD (both State and Commonwealth processes) to WEL by 21
February.
DAWE (formerly DoEE) advised that they would provide written clarification to WEL regarding the
points discussed at 12 February meeting (and 23 January meeting and 18 December meeting)
together with any other comments regarding the EIS/ERD by 21 February.  
WEL to continue to prepare a table to respond to all agency comments and stakeholder
submissions with regards to the Browse draft EIS/ERD.
All agreed that there was value in meeting collectively again following 21 February, to discuss the
next steps noting various process timeframes and requirements. [Proposed next meeting in Perth
27 February (TBC)].
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NOTICE: This email and any attachments are confidential. 
They may contain legally privileged information or 
copyright material. You must not read, copy, use or 
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copyright material. You must not read, copy, use or 
disclose them without authorisation. If you are not an 
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From:
To:
Cc:
Subject: RE: Browse Document Access [SEC=OFFICIAL]
Date: Monday, 6 July 2020 3:08:00 PM
Attachments: image001.jpg
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image005.jpg
image006.jpg

Thanks  – I haven’t received anything from  so far today though. Should it have come
through?
 

 
Major Projects West  Section
Assessments (WA, SA, NT), Post Approval and Policy Branch | Environment Approvals Division

 

From:  
Sent: Monday, 6 July 2020 1:50 PM
To: 
Cc: 
Subject: Browse Document Access
 
Hi 
You would have just received a new transmittal from  You need to log in (instructions
are on the site) and then the password is:
 

 
If you have trouble accessing please let us know.
 
Thanks
 

Environment Manager | Development Planning & Sustainability | HSEQ

Woodside Energy Ltd.
Mia Yellagonga
Karlak, 11 Mount Street
Perth WA 6000
Australia

T:
E:
www.woodside.com.au

 
Please note that I don’t routinely read cc’d emails
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From:
To:
Cc:
Subject: EPBC 2018/8319 Browse response documents
Date: Tuesday, 30 June 2020 6:37:16 PM
Attachments: image001.jpg
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image005.jpg
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Hi 
Please see attached transmittals for the following documents:
 

Proposed Browse Project Supplement Report to draft EIS/ERD for review/assessment
Proposed Browse Project Response to Submissions to State ERD for information

 
Please do not hesitate to contact  or if you have any questions.
 
Kind regards, 

Senior Environment Adviser | Browse Development

Woodside Energy Ltd.
Mia Yellagonga
Karlak, 11 Mount Street
Perth WA 6000
Australia

www.woodside.com.au
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From:  on behalf of (TATA CONSULTANCY SERVICES LTD)
To:
Subject: Proposed Browse Project - Response to Submissions to State Environmental Review Document (ERD)
Date: Tuesday, 30 June 2020 6:25:53 PM
Attachments: ATT00001.png

 

Document
Transmittal
 
 
Project Number: B2NWS Transmittal No: WOODSIDE-000207
 
Project Title: Browse to NWS Project
 
Date: 30 June 2020, 04:24:20 PM +08:00
 
Reason for Issue: Issued for Information
 

Subject: Proposed Browse Project - Response to Submissions to State Environmental
Review Document (ERD)

 
Message:
 
Kind regards,
Browse Document Control
 
Transmitted To:
 

Company Name

Department of Water, Environment and
Agriculture

Transmitted Cc:
 

Company Name

Woodside
 

 
Click on Document Nos to download them individually.
 

Item Document No Rev Sts Title External
Doc No

Vendor
Doc No

1 00 IFU

Proposed Browse Project
- Response to
Submissions to State
Environmental Review
Document (ERD)

  
Transmitted by: Woodside
 
 
Generated by InEight Document © 2001-2020 InEight Inc

TeamBinder Transmittal Reference: {DDE4AFB3-7565-43C1-BC41-2EB9B059FAC3}
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From: on behalf of (TATA CONSULTANCY SERVICES LTD)
To:
Subject: Proposed Browse Project - Supplement Report to Draft Environmental Impact Statement/Environmental Review

Document (draft EIS/ERD)
Date: Tuesday, 30 June 2020 6:24:21 PM
Attachments: ATT00001.png

 

Document
Transmittal
 
 
Project Number: B2NWS Transmittal No: WOODSIDE-000206
 
Project Title: Browse to NWS Project
 
Date: 30 June 2020, 04:23:03 PM +08:00
 
Reason for Issue: Issued for Review
 

Subject: Proposed Browse Project - Supplement Report to Draft Environmental Impact
Statement/Environmental Review Document (draft EIS/ERD)

 
Message:
 
Kind regards,
Browse Document Control
 
Transmitted To:
 

Company Name

Department of Water, Environment and
Agriculture

Transmitted Cc:
 

Company Name

Woodside
 

Click on Document Nos to download them individually.
 

Item Document No Rev Sts Title External
Doc No

Vendor
Doc No

1 00 IFU

Proposed Browse Project -
Supplement Report to
Draft Environmental Impact
Statement/Environmental
Review Document (draft
EIS/ERD)

  
Transmitted by: Woodside
 
 
Generated by InEight Document © 2001-2020 InEight Inc

TeamBinder Transmittal Reference: {774B6409-B479-4BF9-B190-8C171C6A1277}

s47F s47F
s47F

s22

s47F

s47F

47G(1)(a)

s22(1)(ii)

a25877
Text Box
FOI 200801
Document 5b



a25877
Text Box
FOI 200801
Document 6



a25877
Text Box
FOI 200801
Document 7





a25877
Text Box
FOI 200801
Document 8



awe.gov.au

 

 

s22



From:
To:
Cc:
Subject: Response to DAWE letter 24 February
Date: Tuesday, 10 March 2020 6:35:05 PM
Attachments: Woodside response - DAWE - 10 March 2020.pdf

Hi 
Further to your correspondence of 24 February, please see attached Woodside’s response.
 
We look forward to meeting with you and your colleagues tomorrow – noting that you are joining via
teleconference.
 
Many thanks

 
 

Senior Corporate Affairs Adviser | Developments

Woodside Energy Ltd.
Mia Yellagonga
Karlak, 11 Mount Street
Perth WA 6000
Australia

T:
M:
E:
www.woodside.com.au

 
 
 
 

NOTICE: This email and any attachments are confidential. 
They may contain legally privileged information or 
copyright material. You must not read, copy, use or 
disclose them without authorisation. If you are not an 
intended recipient, please contact us at once by return 
email and then delete both messages and all attachments.
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From:
To:  
Cc:
Subject: RE: Response to DAWE letter 24 February [SEC=OFFICIAL]
Date: Wednesday, 11 March 2020 9:05:43 AM

Hi 
 
Thanks for sending that through. Look forward to talking further this afternoon.
 
Cheers,
 
 

 
Major Projects West  Section
Assessments (WA, SA, NT), Post Approval and Policy Branch | Environment Approvals Division
Department of Agriculture, Water and the Environment  | GPO Box 787 Canberra ACT 2601  |
awe.gov.au

 

From:  
Sent: Tuesday, 10 March 2020 6:34 PM
To: 

Cc: 

Subject: Response to DAWE letter 24 February
 
Hi 
Further to your correspondence of 24 February, please see attached Woodside’s response.
 
We look forward to meeting with you and your colleagues tomorrow – noting that you are joining via
teleconference.
 
Many thanks

 
 

Senior Corporate Affairs Adviser | Developments

Woodside Energy Ltd.
Mia Yellagonga
Karlak, 11 Mount Street
Perth WA 6000
Australia

T:
M:
E:
www.woodside.com.au

 
 
 
 

NOTICE: This email and any attachments are confidential. 
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They may contain legally privileged information or 
copyright material. You must not read, copy, use or 
disclose them without authorisation. If you are not an 
intended recipient, please contact us at once by return 
email and then delete both messages and all attachments.
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EPBC 2018/8319 - Further advice on issues identified during the 

adequacy review of draft EIS  

 

On 4 October 2019, the then Department of the Environment and Energy provided 

comments to Woodside Energy Limited (Woodside) on a draft EIS prepared for the Browse 

to North West Shelf project (EPBC 2018/8319).  

On 29 November 2019, Woodside submitted a revised draft EIS to the Department for 

review. The Department found that the revised EIS substantially addressed the comments 

made on 4 October and was determined to be suitable for publication for public comment. 

However, it was noted that there remained a number of matters identified in the adequacy 

review that were not fully addressed. 

The following table has been prepared by the National Offshore Petroleum Safety and 

Environmental Management Authority (NOPSEMA) and the Department of Agriculture, 

Water and the Environment (DAWE) to provide further guidance on what additional 

information or clarification is required to address these outstanding matters. It should be 

noted that in providing this guidance, DAWE and NOPSEMA have not undertaken an 

assessment of the EIS under the EPBC Act and draw no conclusions as to the acceptability 

or not of the proposed action, or the conclusions presented in the documentation by 

Woodside. The information provided in this table represents the information required at this 

time to address the outstanding matters raised in the adequacy review only. Please note that 

DAWE and NOPSEMA may seek further information during the assessment of the final EIS. 

If WEL consider that the matters within the table have been fully addressed, or somewhat 

addressed, WEL should specify where the information that they consider addresses the 

matter is presented in the draft EIS/ ERD and any further content/clarification that may be 

needed.  
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• Objective 16 does not appear to be measurable as the information contained 
in the content of the EIS/ERD does not demonstrate that there is sufficient 
baseline data upon which to measure changes in the distribution of a 
population.  

• The objectives do not capture key recovery plan requirements and do not set 
levels of environmental performance at levels that are clearly not inconsistent 
with recovery plans. Relevant recovery plan requirements include: 

- Adaptively manage turtle stocks to reduce risk and build resilience to 
climate change and variability. 

- Manage anthropogenic activities to ensure marine turtles are not 
displaced from identified habitat critical to the survival. 

- Manage anthropogenic activities in Biologically Important Areas to ensure 
that biologically important behaviour can continue.  

Marine mammals 

Proposed objectives for marine mammals are inadequate because: 

• Objective 12 is not specific to the BIAs for blue whales that may forage in 
waters off Scott Reef. In addition, the term ‘substantial’ is not defined or 
clearly measurable.  It is therefore unclear what extent, duration and severity 
of habitat modification is proposed to be acceptable. 

• Objective 13 refers to the term ‘seriously’ which is not defined and does not 
specifically apply to relevant marine mammal populations. 

• Objective 15 to not have a ‘substantial adverse effect on a population…or the 
spatial distribution of a population’ is not measurable and the content of the 
EIS/ERD does not demonstrate access to adequate baseline data to 
measure whether any changes to population distribution or health have 
occurred.  

• The objectives do not reflect key requirements from the Conservation 
Management Plan (CMP), which is a recovery plan made under the EPBC 
Act in effect from 3 October 2015, for blue whales or set a level of 
environmental performance that would ensure the project is managed in a 

approval, the Minister must not act 
inconsistently with …  (b) a recovery plan 
or threat abatement plan. …’.  
 
In particular, WEL need to demonstrate 
that the proposed action is not 
inconsistent with any relevant recovery 
plan or threat abatement plan under the 
EPBC Act, including, but not limited to:  
 

• Department of the Environment and 
Energy (2017). Recovery Plan for 
Marine Turtles in Australia. Australian 
Government, Canberra. 

• Department of the Environment 
(2015). Conservation Management 
Plan for the Blue Whale - A Recovery 
Plan under the Environment 
Protection and Biodiversity 
Conservation Act 1999. Canberra, 
ACT: Commonwealth of Australia. 

 
This should include consideration of 
specific statements within the recovery 
plans; for example, recovery action tasks, 
priority actions and recovery objectives. 
 
For context, since the approval 
(14 August 2015) of the previous Browse 
FLNG assessment (EPBC 2013/7079), 
there is new relevant context that is 
important for informing the environmental 
impact assessment presented in the EIS. 
Examples include the Conservation 
Management Plan for the Blue Whale 
(2015), the Recovery Plan for Marine 
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manner not inconsistent with the requirements of the CMP for blue whales. 
Specifically: 

- Manage anthropogenic noise in biologically important areas such that 
any blue whale can continue to utilise the area without injury, and is not 
displaced from a foraging area (Action Area A.2). 

- Ensure the risk of vessel strikes on blue whales is considered when 
assessing actions that increase vessel traffic in areas where blue whales 
occur and if required appropriate mitigation measures are implemented 
(Action Area A.4). 

- Continue to meet Australia’s International commitments to reduce 
greenhouse gas emissions (Action Area A.3). 

 

Turtles in Australia (2017) and National 
Light Pollution Guidelines for Wildlife 
(Final released in January 2020 and 
available here: 
https://environment.gov.au/biodiversity/pu
blications/national-light-pollution-
guidelines-wildlife). 

2. 
Threatened 
species  
 

a. Whales Context: The pygmy blue whale (East-Indian Ocean) is a subspecies of blue whale 
that is listed as data-deficient on the IUCN red list, though the blue whale at the 
species level is listed as endangered under the EPBC Act and the definition of a 
species in the EPBC Act includes a sub-species therefore encompassing the pygmy 
blue whale under the endangered listing. The waters surrounding Scott Reef are 
identified in DAWE published resources as a ‘possible foraging BIA’ for the pygmy 
blue whale. Under the CMP for the Blue Whale, the requirements that apply to 
foraging BIAs also apply to ‘possible foraging areas’. The CMP for the Blue Whale 
identifies four key threats inhibiting the recovery of blue whales. Of these four threats, 
three reflect potential impacts and risks of the proposed Browse Project. 
 

• Noise interference – specifically the impact of seismic, drilling, gas 
processing, and shipping noise on the ability of blue whales to find food 
or a mate, masking of biologically important cues, behavioural 
disturbance, displacement from essential resources, and the potential for 
injury/death.  
 

• Vessel disturbance – specifically the risk of vessel strike and the 
behavioural disturbance of whales from industrial, recreational and 
commercial activities. 

 

• Climate change and variability – specifically the impact of ocean warming 
on changing species ranges, ocean dynamics and the subsequent 

WEL should provide clearer, logical and 
robust impact and risk evaluation that 
acknowledges the potential for blue 
whales to occur within the project area 
and the potential ongoing importance of 
the Scott Reef foraging BIA for the 
population.  
 
The EIA for whales should demonstrate 
the impacts and the risks of the activity 
both in isolation and cumulatively. 
 
The EIA and objectives will need to 
demonstrate consistency with the 
Conservation Management Plan for Blue 
Whale including the actions and 
objectives within the plan and how the 
proposed action is not inconsistent with 
the CMP for the Blue Whale and would 
not result in an unacceptable impact.  
 
In order to respond to the issues identified 
to date, WEL could consider committing to 
further studies and monitoring. This could 
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availability of krill, as well as the impact of ocean acidification on the 
fecundity and sustainability of krill populations.  

 
In general, the outcomes of the evaluation are largely supported by the assumption 
that the presence of blue whales within the project area is unlikely. Given limitations 
associated with current data and contemporary knowledge on distribution and 
abundance, as well as habitat utilisation at Scott Reef, this isn’t a situation that lends 
itself to supporting the position that the presence of blue whales in the project area is 
unlikely.   
 
Issues identified from adequacy check and initial preliminary review  
 
Aspect - Noise 
Based on the CMP for Blue Whales, the potential impacts of industrial noise are 
ranked as ‘moderate’ with climate change and variability ranked as ‘high’. Oil and gas 
platforms are identified as a threat for displacement of blue whales in offshore waters 
(CMP p.27) with the associated noise impacts assessed as ‘minor’ and ‘almost 
certain’. By contrast, the Draft EIS indicates the potential for noise impacts to be 
unlikely with a consequence of ‘minor’ (p.369). The conclusions of the risk 
assessment in the Draft EIS are based on the evaluation that “low numbers of 
transient marine mammals within the vicinity of the noise source may occur… Given 
that relatively low numbers of transient marine mammals are expected to occur 
seasonally within the project area, only slight behavioural modifications are expected 
to occur with no long term effects at a species population level” (p.15). Based on the 
evaluation provided to support this conclusion, it does not appear that the 
environmental impact assessment has taken into consideration important context 
from the CMP for Blue Whales, or the importance of the Scott Reef area as a 
foraging BIA for blue whales.  
 
Further, the outcomes and conclusions of the environmental impact assessment do 
not appear to be supported by modelling outputs and sufficient baseline data to justify 
assumptions that underlie the evaluation. For example: 
 

• Outcomes of acoustic recording studies do not appear to have been taken 
into account in the draft EIS/ERD – e.g. “Woodside Kimberley Sea Noise 
Logger Program September 2006 to June 2009 Whales, Fish and Man Made 
Noise. Specifically the year round presence of Bryde’s whales and regular 

include ongoing monitoring of received 
levels relative to adopted impact 
thresholds to verify the acceptability of 
received levels of underwater noise to 
cetaceans, and targeted acoustic and 
tracking studies.  
 
Any future survey design to understand 
the distribution and abundance of blue 
whales in this habitat would need to 
adequately take into account inter-annual 
variation in blue whale habitat use and 
distribution so that appropriately designed 
to capture temporal variability at seasonal 
and annual timeframes. 
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presence of Blue Whales. Specifically between September 2008 and June 
2009 (1 season) a minimum of 14 blue whales were detected singing within 
the Scott Reef channel. The above report also demonstrates annual 
variability meaning a number of years of data is needed to understand blue 
whale distribution and habitat use at Scott Reef. Given inter-annual variability 
and population growth, Scott Reef may be a more important habitat than is 
recognised in the draft EIS.  Taking into account the proposed duration of the 
project, this context is important for supporting an evaluation of impacts and 
risks to blue whales now and into the future and in demonstrating that the 
project can be managed consistent with the CMP.   

• There are numerous sources of anthropogenic noise from the project, some 
are shorter term inputs to the marine soundscape while others (such as the 
operation of the FPSO and choke noise from wellheads) represent a more 
chronic input to the marine soundscape at Scott Reef.  In the context of low 
frequency cetaceans, modelling study results indicate: 

- Choke noise modelling (2 transects) did not consider transmission of 
sound perpendicular to the chosen transect along the deeper water of the 
channel. Based on the proposed location of the well heads and the 
presented modelling outputs there is the possibility for behavioural 
disturbance in blue whales within the narrow corridor of the Scott Reef 
channel where they have been observed and acoustically detected. This 
matter has been inadequately recognised and evaluated in the EIS / 
ERD.  

- The potential for: 

i. behavioural disturbance from vessel activities out to 10.5 km 
(MODU), 2.25 km (OSV), 8.77 km (FPSO with DP), 0.57 km 
(FPSO without DP) and 8.89 km (FPSO offtake) within the PBW 
foraging BIA.  

ii. TTS in marine mammals at distances of 1.69 km for VSP, and 
1.6 km from FPSO offtake activities.  

iii. PTS and TTS for marine mammals from pile driving activities to 
extend to 5.35 km and 29.46 km respectively for low frequency 
cetaceans based on one pile being hammered per day. Given 
these ranges appear to be beyond what proposed controls can 
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effectively mitigate, the EIS/ERD does not demonstrate that it is 
possible to manage project activities to not be inconsistent with 
the CMP. 

- Based on ANIMAT modelling, 1.65 and 1.64 (3.39%) animals are 
predicted to experience TTS within the migratory and foraging areas 
respectively. This modelling is considered to be a more realistic tool for 
assessing potential impacts on animals as it incorporates the movement 
patterns of animals, resulting in a prediction of realistic exposures that 
generally decreases the modelled range to potential impacts. A 2 km 
exclusion zone has been applied in the modelling which discounts any 
animats within 2 km of the sound source. Despite this, blue whales within 
the foraging and migratory BIAs are still predicted to experience 
temporary injury outside the 2 km exclusion zone. By excluding all 
animats within 2 km of the sound source, the modelling methods assume 
that the exclusion zone will be 100% effective in mitigating noise impacts 
and consequently may underestimate the number of whales that could 
experience injury from the activity.  
 

Given the points above (i.e. potential for injury and behavioural disturbance within the 
foraging BIA) the EIS/ERD does not demonstrate that that the impacts from noise 
generating activities of the proposed project can be managed such that they will not 
be inconsistent with the CMP.  

 
Aspect – Vessel interactions 
With respect to vessel operations, there is a commitment to only travel 6 knots in the 
Scott Reef channel and a maximum 30 knots in sensitive areas at sensitive times. 
The acceptability evaluation in relation to vessel disturbance is underpinned by the 
low observation rates of pygmy blue whales during WEL’s surveys leading to 
conclusions that they are not likely to be encountered (p.591) and that the FCT 
vessel can slow down rapidly. However, given the dive patterns of pygmy blue 
whales and their size, it is possible for a whale to be very close to the surface before 
being visible to the eye. It is unclear based on the risk evaluation how the level of 
vessel activity can be managed to adequately address the threat of vessel 
interactions with blue whales. 
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Cumulative impacts  
Based on the specific threats and actions identified in the CMP for Blue Whales, the 
nature and scale of the project including its associated noise emissions and vessel 
traffic in a sensitive area, it is not clear how the project (including all different potential 
impacts) is proposed to be managed to be not inconsistent with the CMP.  
 
In addition, the CMP for Blue Whales states that “the cumulative impacts of listed 
threats should also be considered” and it is unclear that the full extent and severity of 
impacts and risks has been considered. For example, there is the potential for the 
project to impact blue whales directly through noise emissions and vessel traffic, and 
indirectly through impacts to krill availability and climate change. Climate change may 
result in additional pressures including changing blue whale migratory ranges, 
changes to the availability and fecundity of krill (through ocean acidification, changes 
in ocean dynamics, changes in sea temperature), as well as potential impacts of light 
spill on krill distribution. Given the suite of pressures on the blue whale population 
including the declining krill abundance as a result of krill fisheries in the southern 
feeding grounds (identified in the CMP), the draft EIS does not discuss in sufficient 
detail the possibility that transitory feeding grounds such as that at Scott Reef will be 
increasingly important to sustaining a growing population. 
 

b. Turtles  Marine turtles  
 
Context: Scott Reef and Browse Island are considered ‘Major’ important nesting 
areas for green turtles. The ‘Recovery Plan for Marine Turtles in Australia 2017-2027’ 
(Commonwealth of Australia, 2017) establishes the following recovery actions: 

- Manage anthropogenic activities to ensure marine turtles are not 
displaced from identified habitat critical to the survival as per section 3.3 
Table 6. (Action area A1) 

- Manage anthropogenic activities in Biologically Important Areas to ensure 
that biologically important behaviour can continue. (Action area A1) 

- Artificial light within or adjacent to habitat critical to the survival of marine 
turtles will be managed such that marine turtles are not displaced from 
these habitats.  

 
The recovery plan also estimates the Scott Reef green turtle population to be 
between 1,000 and 5,000 individuals (nesting on Sandy Islet) with an average re-

WEL should provide clearer, logical and 
robust impact and risk evaluation that 
acknowledges the importance of Scott 
Reef to marine turtles.   
 
The EIA should demonstrate the impacts 
and the risks of the activity both in 
isolation and cumulatively (across multiple 
impact pathways). 
 
The EIA and objectives will need to be 
reviewed to demonstrate consistency with 
the requirements of the Recovery plan, 
including that: 
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migration interval of 3-5years. Average internesting interval is 10 days based on 
satellite tracking (EIS p139). There is limited data available on hatching success and 
hatchling success / emergence.  
 
The relevant threats to Scott Reef green turtle stock according to the recovery plan 
include: 

- Climate change and variability  
- Chemical and terrestrial discharge  
- Habitat modification - infrastructure / coastal development.  

 
The evaluation of impacts to marine turtles presented in the EIS / ERD does not 
adequately recognise the absence of alternative nesting habitat for the Scott Reef 
green turtle stock and the relative significant of Sandy Islet for the survival of this 
stock. 
 
Issues identified from adequacy check and initial preliminary review  
 
There appears to be a high degree of uncertainty in the predictions of impacts to the 
Browse Island turtle nesting stock and Scott reef foraging populations and the 
implications of these impacts for population maintenance and recovery.  Some of the 
matters that lead to uncertainty and present challenges in demonstrating that the 
project is able to be managed in a manner that is not inconsistent with the recovery 
plan are outlined below.  
 
Aspect: light  
 
Light modelling used to inform the light emission predictions for the draft EIS was the 
Jacobs Report 2014 prepared for Browse FLNG and ERM 2010 report prepared for 
Browse Upstream LNG Development. Modelling was undertaken to determine 
illuminance values measured in lux at pre-determined distances from an FLNG facility 
and proposed TRE drill centre.  Since these modelling studies were undertaken, 
there is additional important context relevant for informing the acceptability of impacts 
on marine turtle populations, in particular the Recovery Plan for Marine Turtles in 
Australia 2017-2027 and National Light Pollution Guidelines for Wildlife Including 
marine turtles, seabirds and migratory shorebirds (2020). These documents set out 
specific considerations that are applicable to evaluating potential impacts to marine 
turtles from artificial light attributed to the Browse project.  

• marine turtles are not displaced from 
identified habitat critical to the 
survival; and  

• that biologically important behaviour 
can continue. 

WEL will need to demonstrate through the 
impact analysis that the proposed action 
is not inconsistent with the recovery plan 
including those points outlined above. 
 
In order to respond to the issues identified 
to date, WEL could consider committing to 
further studies and monitoring. This could 
include ongoing monitoring of population 
viability / trends (e.g. nesting success, 
hatching success, and emergence 
success) which may require additional 
collection of baseline data and will require 
rigorous scientific design.  
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There are a number of limitations of the light modelling studies that affect the 
reliability of modelling results for informing the environmental impact assessment 
presented in section 6 (chapter 1). In addition, there are inadequacies in the 
evaluation of light impacts that collectively lead to uncertainty as to whether the 
project can demonstrate that impacts will not be inconsistent with the Marine Turtle 
Recovery Plan. Examples include:  
 

• Modelling studies have not predicted the light attenuation / received levels from 
flaring associated with the Torosa FPSO. On the basis that flaring will be required 
during start-up / commissioning until steady state (FPSO), and given the 
uncertainty on the duration and intensity of flaring during commissioning, the 
absence of modelling to predict received levels at Sandy Islet and surrounding 
waters is considered an important omission of the EIA. 

• The draft EIS / ERD does not appear to include an assessment of light glow 
impacts on both nesting turtles and emerging hatchlings. While light glow is 
largely variable and is complex to predict, compounded by scattering of light by 
airborne particles, it is an important impact pathway that needs to be evaluated in 
order to understand the potential for, and severity of, impacts to the nesting 
population and hatchlings. According the National Light Pollution Guidelines the 
recommended 20 km buffer for evaluating impacts on important turtle habitat is 
based on sky glow approximately 15 km from a nesting beach affecting flatback 
hatchling behaviour and light from an aluminium refinery disrupting turtle 
orientation 18 km away which is important in the context of predicting the effects 
of light glow on hatchlings. 

• The Torosa FPSO is located within a habitat critical to survival for green and 
hawksbill turtles.  The EIA states that most of north Scott Reef would experience 
sea level of brightness in the order of 0.005 to 0.035 lux. However, the evaluation 
does not appear to predict the received levels of light at Sandy Islet in biologically 
relevant wavelengths (i.e. those from UV-yellow) and discuss the potential 
implications for marine turtles exposed to these levels of light using relevant 
scientific literature.  

• Within 12km of the FPSO there is potential for light to be received at levels that 
may impact in-water life stages of marine turtles for a 40 year duration. This 
represents the potential behavioural disturbance footprint (approx. 450km2 of 
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habitat critical at Scott Reef from the FPSO alone). The magnitude of this 
potential impact and the potential consequences for hatchlings and foraging 
marine turtles does not appear to be evaluated in the context of demonstrating 
that biologically important behaviour can continue across the area of potential 
impact.  

• The EIA provided does not predict the received levels of light at Sandy Islet (in 
biologically relevant wavelengths and intensities) from cumulative light sources 
related to the proposed action (including the construction phase) and compare 
these levels to biologically relevant impact thresholds document in published 
literature.  

• There is limited information on the light mitigation / management measures that 
are proposed to apply to the drilling, construction and operational phases of the 
project. There are limited commitments to the application of mitigation hierarchy 
including the adoption of specific light management measures and it is unclear 
what best practice lighting design features (outlined in the National Light Pollution 
Guidelines for Wildlife) are proposed to be adopted to minimise artificial light 
impacts.  

• There is limited information on the impact verification and monitoring studies that 
will be implemented to verify that the project has been able to meet 
environmental objective(s) for marine turtles and that artificial light has not 
resulted in impacts inconsistent with the recovery plan.  

 
Aspect: Noise 
 
Noise modelling indicates that there is potential for marine turtles to be injured within 
250m of the pile driving activities and experience TTS within a 5km radius from the 
source with behavioural disturbance thresholds reached beyond 5km (Tables 58 and 
59 Chapter 10 D.3).  In addition, there is potential for TTS thresholds to be exceeded 
during drilling activities and during operational activities of the FPSO should DP be 
utilised.  
 
The marine turtle recovery plan requires the management of anthropogenic activities 
to ensure marine turtles are not displaced from identified habitat critical to their 
survival. However, the EIS / ERD does not make a robust case for how noise 
generating activities of the project will be managed such that turtles are not displaced 
from habitat critical to survival. This is particularly the case for pile driving activities 
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which have potential to displace turtles over a substantial area of habitat critical (i.e. 
the Torosa FPSO anchor piling location).   
 
While it is acknowledged that ANIMAT modelling has been undertaken to estimate 
the number of turtles exposed to noise during various stages of the project, the 
reliability and plausibility of ANIMAT modelling outputs is largely contingent on 
understanding animal distribution, abundance and behaviour.  The data for Scott 
Reef green turtle nesting and resident / foraging populations is limited, generating 
uncertainty for impact assessment and for drawing conclusions relative to recovery 
plan requirements.  
 
 
Aspect: Subsidence  
  
The draft EIS / ERD predicts that production activities through the extraction of 
naturally high-pressured reservoir fluids, will cause a reduction in the reservoir’s 
pressure, which has the potential to result in the compaction of the geological layers 
overlying the reservoir leading to potential gradual subsidence (sinking) of the seabed 
within the field location. 
 
It is estimated for the proposed Browse to NWS Project that the vertical seafloor 
movement predicted to be in a range between 2.6 – 8.9 cm) over 40 years based on 
modelling. The EIS / ERD states that the subsidence assessment is ‘based on the 
peer reviewed modelling results described above with a maximum subsidence of less 
than 10 cm over field life’.  
 
According to the Recovery Plan for Marine Turtles, the Scott Reef green turtle stock 
is considered to be restricted in its capacity to expand into other nesting areas in the 
event that nesting beaches are lost or sand temperatures increase as a result of 
climate change.  
 
The draft EIS/ ERD has not made a robust case for why the potential reduction in the 
height of Sandy Islet by ~10 cm will not modify habitat critical to survival, or that 
resulting impacts for marine turtles are not inconsistent with the recovery plan. This 
evaluation needs to take into account the following factors: 
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• The genetically isolated / distinct nesting stock with limited / no alternative nesting 
habitat should modification result in reduction or removal of suitable nesting 
habitat 

• The areal extent of reduced suitable habitat for nesting turtles and the 
implications for nesting success / re-productive success noting that there is a 
high density of nesting already taking place (Guinea, 2009).  

• Why a reduction in any habitat that is classified as ‘habitat critical to survival’ is 
not inconsistent with the recovery plan when the recovery plan requires: 

- Minimise anthropogenic threats to allow for the conservation status of 
marine turtles to improve so that they can be removed from the EPBC 
Act threatened species list. 

 
In addition, the draft EIS / ERD does not provide an adaptive management framework 
that is able to demonstrate that action can be taken to remedy impacts in the event 
that any subsidence-related effects are greater than anticipated resulting in significant 
modifications and the loss of habitat critical to the survival of the Scott Reef green 
turtle population.  
 
Cumulative impacts  
 
The project represents a large scale, multiple activity project, parts of which are 
located in areas identified as habitat critical to survival for marine turtles.   
 
While table 9-11 (ch9) provides a discussion on cumulative impacts to marine turtles, 
the statement ‘impacts from these aspects on marine turtles are not predicted to be 
significant and it is considered that they can be managed to an acceptable level 
through the implementation of mitigation measures’ is not substantiated because: 

• It does not appear that the precautionary principle has been adequately applied 
taking into account the duration of the project, its location in habitat critical, 
relative significance of Scott Reef for green turtles and the levels of uncertainty in 
the predictions of impacts from light, subsidence and underwater noise impacts.  

• It is not yet clear that there will be relevant biological and impact monitoring 
programs in place that are able to detect changes attributed to the project and 
inform management response 

• The EIS / ERD does not make firm commitments to specific adaptive 
management measures that can be implemented in the event that measured 
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impacts are confirmed to be unacceptable/ inconsistent with the marine turtle 
recovery plan.    

• The majority of effective mitigation measures, including consideration of 
avoidance and lighting design measures, need to take place at the early design / 
engineering phases of the project.  

 

c. Sea 
birds 

Context: 
Migratory Seabirds – Section 6.3.3.4 p. 341 acknowledges the potential for light to 
disrupt the magnetic compass of migrating birds and offshore facilities to disrupt 
migration by attracting birds either directly as a result of light emissions or indirectly 
as a result of light attracting other sources of prey.  
 
Issues identified from adequacy check and initial preliminary review  
 
The impact assessment provides an overview of the East Asian Australasian flyway 
overlap with the Browse project area. It concludes that there is unlikely to be an 
impact as there is no significant nesting or roosting areas nearby. This assessment is 
disjointed and appears to overlook the potential impact of the project infrastructure on 
migrating seabirds/shorebirds utilising the East Asian Australasian flyway and the 
potential for disruption to migration. It is acknowledged that the red wavelength of 
light is most likely to disrupt the magnetic compass and the wavelengths of light from 
MODU fall below this. However it is also stated that the blue green wavelengths of 
light are important for magnetic compass orientation and this is not considered in 
enough detail.  
 
This information is important in the context of Australia’s obligations under the 
JAMBA and CAMBA.  
 

WEL should consider providing further 
information on proposed mitigation and 
management measures, including 
demonstrating how proposed controls will 
ensure an acceptable level of impact to 
seabird populations. 
 

3. Environmental quality 
of the Commonwealth 
marine area and Scott 
Reef 

Aspect:  FPSO wastewater discharges, including Produced water (PW) 
 
Impacts to water quality are predicted from the discharge of produced formation 
water and cooling water from the FPSO facilities during the operations. According to 
the EIS / ERD operational discharges at the FPSO facilities will be managed to meet 
99% species protection or no effect concentrations at the edge of the mixing zone 
and at the State waters 3 nm boundary 95% of the time (informed by based on 
dispersion modelling results). Based on the assessment provided in the EIS / ERD. Is 

WEL should provide further information 
and clarification in Supplementary Report 
to demonstrate, with a high level of 
confidence, that the environmental 
objectives for PW and environmental 
quality objectives for the Commonwealth 
marine area, including Scott Reef can be 
achieved.   
 



 EPBC 2018/8319 –February 2020 

15 
 

it concluded that there will be no impacts from operational discharges to water quality 
within the Scott Reef shallow water benthic habitats (<75 m).  
 
Issues identified from adequacy check and initial preliminary review  
 
It is unclear how WEL’s commitment to achieve 99% species protection at the state 
waters boundary around Scott Reef would ensure WA’s environmental quality 
objectives and expectation that a maximum level of protection be afforded to state 
waters at Scott Reef will also be able to be achieved. 
 
Given uncertainties associated with wastewater discharges from the FPSO, the EIS / 
ERD needs to assess the impacts to the environmental quality of the area that may 
be affected by planned discharges and evaluate why impacts are acceptable in the 
context of the values of the Commonwealth marine area (rather than seeking an 
assessment and approval of a ‘mixing zone’. This approach requires clearer 
presentation and discussion of the impacts and levels of protection being proposed 
and what this means in terms of protecting the water quality values defined under the 
National Water Quality Management strategy and guidelines.  
 

4. Risk to Scott Reef -  
Oil spill  

Context:  
The oil spill modelling described in the draft EIS was characterised by a number of 
issues which provide some indication that the modelling results were not providing 
sufficient inputs into an appropriate description of the environment, risk assessment, 
and response planning.  
Examples of issues identified in the preliminary adequacy-for-publication review of 
the draft included:  

• emulsification thresholds for asphaltenes,  

• minimum exposure threshold concentrations for surface, dissolved, 
entrained, and shoreline concentrations 

• modelling of oil fate and behaviour in shallow-water areas.  
While some improvements were made in the published Draft EIS issues remain with 
these points. 
 
Issues identified from adequacy check and initial preliminary review 
 

In the supplementary report WEL should 
consider: 

• providing further information 
evaluating the consequence of an oil 
spill for ecological integrity of Scott 
Reef taking into account time to 
contact severity and irreversibility of 
impacts.  

• updating oil spill modelling based on 
current scientific literature including 
NOPSEMA guidance on oil spill 
exposure threshold concentrations 
(incl. MDO) and ITOPF guidance on 
emulsification thresholds.  

• adopting engineering controls to 
further reduce the likelihood FPSO 
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The EIA does not fully describe and provide a detailed evaluation of the expected 
fate, behaviour and ecological consequences of oil in shallow water habitats of Scott 
Reef.  
 
While the scenario of the FPSO vessel grounded on the reef has been identified in 
the EIS / ERD (p452), there does not appear to be consideration to further reducing 
the likelihood of a condensate release through adoption of engineering controls. 
Consideration should be given to engineering controls or evaluation of feasible 
alternatives such as double bottom / hull or other engineering measures that would 
further limit the likelihood and potential scale of a condensate spill resulting from a 
vessel grounding scenario.  
 
Addressing these issues is important to support a case for the inherent acceptability 
of spill risks for the project taking into account the proximity of the Torosa FPSO to 
Scott Reef, and the potential for a spill of this nature to impact on the values of the 
Scott Reef complex, key ecological features and habitats for threatened and 
migratory species within hours of a large scale condensate spill occurring.  

grounding on Scott Reef and the 
subsequent release of condensate.  

 

5. Decommissioning Draft EIS does not provide adequate commitment in relation to the process that will 
be applied to the project for progressive removal of property from the title areas as it 
becomes disused.  

WEL should consider clear commitments 
to progressively removing property from 
title areas as it becomes disused at the 
end of activity stages.  
 

6. Greenhouse Gas 
Emissions 
 

The Draft EIS considers avoidance, mitigation and management of Greenhouse Gas 
at a high level, however, the document lacks detail including: 

• how GHG emissions have been avoided, 

• how effective the proposed measures are, 

• whether the measures are mitigating emissions to the greatest extent 
possible, 

• whether the measures proposed are best practice 

• what other options there are that might be considered to achieve better 
outcomes over the life of the project including but not limited to investigation 
of emerging technologies, research into better methods etc.  
 

WEL should consider providing further 
evidence to demonstrate that GHG 
emissions have been avoided, mitigated 
and managed to the fullest extent possible 
within the scope of the project.  
 
This should include consideration of 
emerging technologies and their 
applicability to the project and options to 
look at research to develop better 
mitigation technology over the life of the 
project.  
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7. Offsets Offsets are required to compensate for residual significant impacts, and are not used 
to make unacceptable impacts acceptable.  
 
No discussion of offsets is provided in the draft EIS. Where a residual significant 
impact occurs that is determined to be acceptable, offsets will be required to 
compensate for the residual impacts. 
The Department expects that an offset package will be developed for this project 
which may include Green Turtles, Pygmy Blue Whales, Greenhouse Gas Emissions 
and the environment of Scott Reef. 

WEL to commit to developing an offset 
plan for whales, turtles, GHG and Scott 
Reef and should provide information in 
the supplement on proposed offset 
options.  
 
As stated within the EIS guidelines, any 
offsets proposed must consider the 
principles in the Environment Protection 
and Biodiversity Conservation Act 1999 
Environmental Offsets Policy (2012) 
(among other considerations in 3.10.4 of 
the EIS guidelines. 
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(7)  The notice must be approved by the Secretary before it is first published.

Please let me know whether you have any questions or require further information. To look at
the full requirements just click on the link to the regulations here.
 
Kind regards,

 
Senior Assessment Officer | Major Projects West Section
Assessments (WA, SA, NT), Post Approval and Policy Branch | Environment Approvals Division
Department of Agriculture, Water and the Environment  | GPO Box 787 Canberra ACT 2601  |
awe.gov.au
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Agenda



		Agenda: Browse to NWS Project, Woodside, DoEE, WA EPA and NOPSEMA meeting, Primary environmental approval



		[bookmark: _GoBack]Date /Time: 	Tuesday 3 March 2020, 9:00 – 11:00am (WST) (TBC)



		Location: 	Mia Yellagonga, Level 3 (Booking reference: BR-xx)



		Attendees Required and 

area they are representing: 

		Rebecca Murphy, Woodside (Chair)

		Nick Jones, Woodside

		Shannon Corbett, Woodside



		

		Denise McCorry, Woodside

		Matthew Hatch, Woodside

		Dan Stone, Woodside



		

		Laura Kjellgren, Woodside

		

		



		

		Chris Videroni, DoEE

		Mallory Owen, DoEE

		



		

		Cameron Sim, NOPSEMA

		Raquel Carter, NOPSEMA

		Michael O’Brien, NOPSEMA



		

		Capri Beck, NOPSEMA

		

		



		

		Anthony Sutton, WA EPA

		Dehlia Goundrey, WA EPA

		



		Apologies: 



		Purpose: 

· Discuss items arising from comments

· Forward process - next steps



		Item 

		Description 

		Time

		Notes



		1

		Introductions – welcome and building induction

		5 mins

		Rebecca Murphy



		2

		Matters arising from comments (public and agency)

		60 mins

		All



		3

		Update on preparation of Supplement Report

		15 mins

		Woodside



		4

		Forward process:

· Assessment process/timeframe

		10 mins

		All



		5

		AOB

		5 mins

		All







Action Items:

		No.

		Description

		Action by

		Due date



		1

		

		

		



		2

		

		

		



		3

		

		

		



		4
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PDPPDO�SRSXODWLRQV�
2EMHFWLYH����WR�QRW�KDYH�D�µVXEVWDQWLDO�DGYHUVH�HIIHFW�RQ�
D�SRSXODWLRQ«RU�WKH�VSDWLDO�GLVWULEXWLRQ�RI�D�SRSXODWLRQ¶ LV�
QRW�PHDVXUDEOH�DQG�WKH�FRQWHQW�RI�WKH�(,6�(5'�GRHV�QRW�
GHPRQVWUDWH�DFFHVV�WR�DGHTXDWH�EDVHOLQH�GDWD�WR�
PHDVXUH�ZKHWKHU�DQ\�FKDQJHV�WR�SRSXODWLRQ�GLVWULEXWLRQ�
RU�KHDOWK�KDYH�RFFXUUHG��
7KH�REMHFWLYHV�GR�QRW�UHIOHFW�NH\�UHTXLUHPHQWV�IURP�WKH�


%LRGLYHUVLW\�$FW�����
�(3%&�$FW���
VSHFLILFDOO\�WKDW�


µLQ�GHFLGLQJ�ZKHWKHU�RU�QRW�WR�
DSSURYH�IRU�WKH�SXUSRVHV�RI�D�
VXEVHFWLRQ�RI�VHFWLRQ����RU�
VHFWLRQ���$�WKH�WDNLQJ�RI�DQ�
DFWLRQ��DQG�ZKDW�FRQGLWLRQV�WR�
DWWDFK�WR�VXFK�DQ�DSSURYDO��WKH�
0LQLVWHU�PXVW�QRW�DFW�
LQFRQVLVWHQWO\�ZLWK�«���E� D�
UHFRYHU\�SODQ�RU�WKUHDW�
DEDWHPHQW�SODQ��«¶�


,Q�SDUWLFXODU��:(/�QHHG�WR�
GHPRQVWUDWH�WKDW�WKH�SURSRVHG�
DFWLRQ�LV�QRW�LQFRQVLVWHQW�ZLWK�
DQ\�UHOHYDQW�UHFRYHU\�SODQ�RU�
WKUHDW�DEDWHPHQW�SODQ�XQGHU�
WKH�(3%&�$FW��LQFOXGLQJ��EXW�
QRW�OLPLWHG�WR��


'HSDUWPHQW�RI�WKH�
(QYLURQPHQW�DQG�(QHUJ\�
��������5HFRYHU\�3ODQ�IRU�
0DULQH�7XUWOHV�LQ�$XVWUDOLD��
$XVWUDOLDQ�*RYHUQPHQW��
&DQEHUUD�
'HSDUWPHQW�RI�WKH�
(QYLURQPHQW���������
&RQVHUYDWLRQ�0DQDJHPHQW�
3ODQ�IRU�WKH�%OXH�:KDOH�� $�
5HFRYHU\�3ODQ�XQGHU�WKH�
(QYLURQPHQW�3URWHFWLRQ�DQG�
%LRGLYHUVLW\�&RQVHUYDWLRQ�$FW�
������&DQEHUUD��$&7��
&RPPRQZHDOWK�RI�$XVWUDOLD�


7KLV�VKRXOG�LQFOXGH�







3DJH�� RI���


)XUWKHU�DGYLFH�RQ�LVVXHV�LGHQWLILHG�GXULQJ� WKH�DGHTXDF\�FKHFN�RI�WKH�'UDIW�(,6�IRU�(3%&����������


&RQVHUYDWLRQ�0DQDJHPHQW�3ODQ��&03���ZKLFK�LV�D�
UHFRYHU\�SODQ�PDGH�XQGHU�WKH�(3%&�$FW�LQ�HIIHFW�IURP���
2FWREHU�������IRU�EOXH�ZKDOHV�RU�VHW�D�OHYHO�RI�
HQYLURQPHQWDO�SHUIRUPDQFH�WKDW�ZRXOG�HQVXUH�WKH�SURMHFW�
LV�PDQDJHG�LQ�D�PDQQHU�QRW�LQFRQVLVWHQW�ZLWK�WKH�
UHTXLUHPHQWV�RI�WKH�&03�IRU�EOXH ZKDOHV��6SHFLILFDOO\�
0DQDJH�DQWKURSRJHQLF�QRLVH�LQ�ELRORJLFDOO\�LPSRUWDQW�
DUHDV�VXFK�WKDW�DQ\�EOXH�ZKDOH�FDQ�FRQWLQXH�WR�XWLOLVH�WKH�
DUHD�ZLWKRXW�LQMXU\��DQG�LV�QRW�GLVSODFHG�IURP�D�IRUDJLQJ�
DUHD��$FWLRQ�$UHD�$����
(QVXUH�WKH�ULVN�RI�YHVVHO�VWULNHV�RQ�EOXH�ZKDOHV�LV�
FRQVLGHUHG�ZKHQ�DVVHVVLQJ�DFWLRQV�WKDW�LQFUHDVH�YHVVHO�
WUDIILF�LQ�DUHDV�ZKHUH�EOXH�ZKDOHV�RFFXU�DQG�LI�UHTXLUHG�
DSSURSULDWH�PLWLJDWLRQ�PHDVXUHV�DUH�LPSOHPHQWHG��$FWLRQ�
$UHD�$����
&RQWLQXH�WR�PHHW�$XVWUDOLD¶V�,QWHUQDWLRQDO�FRPPLWPHQWV�
WR�UHGXFH JUHHQKRXVH�JDV�HPLVVLRQV��$FWLRQ�$UHD�$����


FRQVLGHUDWLRQ�RI�VSHFLILF�
VWDWHPHQWV�ZLWKLQ�WKH�UHFRYHU\�
SODQV��IRU�H[DPSOH��UHFRYHU\�
DFWLRQ�WDVNV��SULRULW\�DFWLRQV�
DQG�UHFRYHU\�REMHFWLYHV�


)RU�FRQWH[W��VLQFH�WKH�DSSURYDO�
��� $XJXVW ������RI�WKH�
SUHYLRXV�%URZVH�)/1*�
DVVHVVPHQW��(3%&�
������������WKHUH�LV�QHZ�
UHOHYDQW�FRQWH[W�WKDW�LV�
LPSRUWDQW�IRU�LQIRUPLQJ�WKH�
HQYLURQPHQWDO�LPSDFW�
DVVHVVPHQW�SUHVHQWHG�LQ�WKH�
(,6��([DPSOHV�LQFOXGH�WKH�
&RQVHUYDWLRQ�0DQDJHPHQW�
3ODQ�IRU�WKH�%OXH�:KDOH�
��������WKH�5HFRYHU\�3ODQ�IRU�
0DULQH�7XUWOHV�LQ�$XVWUDOLD�
�������DQG�1DWLRQDO�/LJKW�
3ROOXWLRQ�*XLGHOLQHV�IRU�
:LOGOLIH��)LQDO�UHOHDVHG�LQ�
-DQXDU\������DQG�DYDLODEOH�
KHUH��
KWWSV���HQYLURQPHQW�JRY�DX�ELR
GLYHUVLW\�SXEOLFDWLRQV�QDWLRQDO�
OLJKW�SROOXWLRQ�JXLGHOLQHV�
ZLOGOLIH��


���
7KUHDWHQHG�
VSHFLHV�


:KDOHV &RQWH[W��7KH�S\JP\�EOXH�ZKDOH��(DVW�,QGLDQ�2FHDQ��LV�D�
VXEVSHFLHV�RI�EOXH�ZKDOH�WKDW�LV�OLVWHG�DV�GDWD�GHILFLHQW�
RQ�WKH�,8&1�UHG�OLVW��WKRXJK�WKH�EOXH�ZKDOH�DW�WKH�
VSHFLHV�OHYHO�LV�OLVWHG�DV�HQGDQJHUHG�XQGHU�WKH�(3%&�
$FW�DQG�WKH�GHILQLWLRQ�RI�D�VSHFLHV�LQ�WKH�(3%&�$FW�
LQFOXGHV�D�VXE�VSHFLHV�WKHUHIRUH�HQFRPSDVVLQJ�WKH�
S\JP\�EOXH�ZKDOH�XQGHU�WKH�HQGDQJHUHG�OLVWLQJ��7KH�
ZDWHUV�VXUURXQGLQJ�6FRWW�5HHI�DUH�LGHQWLILHG�LQ�'$:(�
SXEOLVKHG�UHVRXUFHV�DV�D�µSRVVLEOH�IRUDJLQJ�%,$¶�IRU�WKH�
S\JP\�EOXH�ZKDOH��8QGHU�WKH�&03�IRU�WKH�%OXH�:KDOH��
WKH�UHTXLUHPHQWV�WKDW�DSSO\�WR�IRUDJLQJ�%,$V�DOVR�DSSO\�WR�
µSRVVLEOH�IRUDJLQJ�DUHDV¶��7KH�&03�IRU�WKH�%OXH�:KDOH�
LGHQWLILHV�IRXU�NH\�WKUHDWV�LQKLELWLQJ�WKH�UHFRYHU\�RI�EOXH�


:(/�VKRXOG�SURYLGH�FOHDUHU��
ORJLFDO�DQG�UREXVW�LPSDFW�DQG�
ULVN�HYDOXDWLRQ�WKDW�
DFNQRZOHGJHV�WKH�SRWHQWLDO�IRU�
EOXH�ZKDOHV�WR�RFFXU�ZLWKLQ�WKH�
SURMHFW�DUHD�DQG�WKH�SRWHQWLDO�
RQJRLQJ�LPSRUWDQFH�RI�WKH�
6FRWW�5HHI�IRUDJLQJ�%,$�IRU�WKH�
SRSXODWLRQ��


7KH�(,$�IRU�ZKDOHV�VKRXOG�
GHPRQVWUDWH�WKH�LPSDFWV�DQG�
WKH�ULVNV�RI�WKH�DFWLYLW\�ERWK�LQ�


&RQWH[W�
1RWHG�ZLWK�UHIHUHQFH�WR�WKH�S\JP\�EOXH�ZKDOH��(DVW�,QGLDQ�
2FHDQ��VXEVSHFLHV DQG�WKH�&03�IRU�WKH�%OXH�:KDOH ZKLFK�
LV�GHVFULEHG�DQG�UHIHUHQFHG�LQ�6HFWLRQ�����������RI�WKH�GUDIW�
(,6�(5'��


7KH�GUDIW�(,6�(5'�SUHVHQWV�EHVW�DYDLODEOH�NQRZOHGJH�
VXSSRUWLQJ�WKH�VHDVRQDO�SUHVHQFH�RI�S\JP\�EOXH�ZKDOHV�
ZLWKLQ�WKH�3URMHFW�$UHD��UHIHU�WR�6HFWLRQ������������DQG�
SDUWLFXODUO\��WKH�SRVVLEOH�IRUDJLQJ�DUHD�DW�6FRWW�5HHI��
)XUWKHUPRUH��S\JP\�EOXH�ZKDOH�GHQVLW\�HVWLPDWHV��WKDW�
FRQVHUYDWLYHO\�DFFRXQW�IRU�DQ�LQFUHDVLQJ�SRSXODWLRQ��ZHUH�
XVHG�WR�DVVHVV�XQGHUZDWHU�QRLVH�LPSDFWV�WR�WKH�SRVVLEOH�







3DJH�� RI���


)XUWKHU�DGYLFH�RQ�LVVXHV�LGHQWLILHG�GXULQJ� WKH�DGHTXDF\�FKHFN�RI�WKH�'UDIW�(,6�IRU�(3%&����������


ZKDOHV��2I�WKHVH�IRXU�WKUHDWV��WKUHH�UHIOHFW�SRWHQWLDO�
LPSDFWV�DQG�ULVNV�RI�WKH�SURSRVHG�%URZVH�3URMHFW�


1RLVH�LQWHUIHUHQFH�± VSHFLILFDOO\�WKH�LPSDFW�RI�VHLVPLF��
GULOOLQJ��JDV�SURFHVVLQJ��DQG�VKLSSLQJ�QRLVH�RQ�WKH�DELOLW\�
RI�EOXH�ZKDOHV�WR�ILQG�IRRG�RU�D�PDWH��PDVNLQJ�RI�
ELRORJLFDOO\�LPSRUWDQW�FXHV��EHKDYLRXUDO�GLVWXUEDQFH��
GLVSODFHPHQW�IURP�HVVHQWLDO�UHVRXUFHV��DQG�WKH�SRWHQWLDO�
IRU�LQMXU\�GHDWK��


9HVVHO�GLVWXUEDQFH�± VSHFLILFDOO\�WKH�ULVN�RI�YHVVHO�VWULNH�
DQG�WKH�EHKDYLRXUDO�GLVWXUEDQFH�RI�ZKDOHV�IURP�
LQGXVWULDO��UHFUHDWLRQDO�DQG�FRPPHUFLDO�DFWLYLWLHV�


&OLPDWH�FKDQJH�DQG�YDULDELOLW\�± VSHFLILFDOO\�WKH�LPSDFW�RI�
RFHDQ�ZDUPLQJ�RQ�FKDQJLQJ�VSHFLHV�UDQJHV��RFHDQ�
G\QDPLFV�DQG�WKH�VXEVHTXHQW�DYDLODELOLW\�RI�NULOO��DV�ZHOO�
DV�WKH�LPSDFW�RI�RFHDQ�DFLGLILFDWLRQ�RQ�WKH�IHFXQGLW\�DQG�
VXVWDLQDELOLW\�RI�NULOO�SRSXODWLRQV��


,Q�JHQHUDO��WKH�RXWFRPHV�RI�WKH�HYDOXDWLRQ�DUH ODUJHO\�
VXSSRUWHG�E\�WKH�DVVXPSWLRQ�WKDW�WKH�SUHVHQFH�RI�EOXH�
ZKDOHV�ZLWKLQ�WKH�SURMHFW�DUHD�LV�XQOLNHO\��*LYHQ�
OLPLWDWLRQV�DVVRFLDWHG�ZLWK�FXUUHQW�GDWD�DQG�
FRQWHPSRUDU\�NQRZOHGJH�RQ�GLVWULEXWLRQ�DQG�DEXQGDQFH��
DV�ZHOO�DV�KDELWDW�XWLOLVDWLRQ�DW�6FRWW�5HHI ��WKLV�LVQ¶W�D�
VLWXDWLRQ�WKDW�OHQGV�LWVHOI�WR�VXSSRUWLQJ�WKH�SRVLWLRQ�WKDW�
WKH�SUHVHQFH�RI�EOXH�ZKDOHV�LQ�WKH�SURMHFW�DUHD�LV�
XQOLNHO\���


,VVXHV�LGHQWLILHG�IURP�DGHTXDF\�FKHFN�DQG�LQLWLDO�
SUHOLPLQDU\�UHYLHZ�


$VSHFW�� 1RLVH
%DVHG�RQ�WKH�&03�IRU�%OXH�:KDOHV��WKH�SRWHQWLDO�LPSDFWV�
RI�LQGXVWULDO�QRLVH�DUH�UDQNHG�DV�µPRGHUDWH¶ZLWK�FOLPDWH�
FKDQJH�DQG�YDULDELOLW\�UDQNHG�DV�µKLJK¶��2LO�DQG�JDV�
SODWIRUPV�DUH�LGHQWLILHG�DV�D�WKUHDW�IRU�GLVSODFHPHQW�RI�
EOXH�ZKDOHV�LQ�RIIVKRUH�ZDWHUV��&03�S�����ZLWK�WKH�
DVVRFLDWHG�QRLVH�LPSDFWV�DVVHVVHG�DV�µPLQRU¶DQG�
µDOPRVW�FHUWDLQ¶��%\�FRQWUDVW��WKH�'UDIW�(,6�LQGLFDWHV�WKH�


LVRODWLRQ�DQG�FXPXODWLYHO\�


7KH�(,$�DQG�REMHFWLYHV�ZLOO�
QHHG�WR�GHPRQVWUDWH�
FRQVLVWHQF\�ZLWK�WKH�
&RQVHUYDWLRQ�0DQDJHPHQW�
3ODQ�IRU�%OXH�:KDOH�LQFOXGLQJ�
WKH�DFWLRQV�DQG�REMHFWLYHV�
ZLWKLQ�WKH�SODQ�DQG�KRZ�WKH�
SURSRVHG�DFWLRQ�LV�QRW�
LQFRQVLVWHQW�ZLWK�WKH�&03�IRU�
WKH�%OXH�:KDOH�DQG�ZRXOG�QRW�
UHVXOW�LQ�DQ�XQDFFHSWDEOH�
LPSDFW��


,Q�RUGHU�WR�UHVSRQG�WR�WKH�
LVVXHV�LGHQWLILHG�WR�GDWH��:(/�
FRXOG�FRQVLGHU�FRPPLWWLQJ�WR�
IXUWKHU�VWXGLHV�DQG�PRQLWRULQJ��
7KLV�FRXOG�LQFOXGH�RQJRLQJ�
PRQLWRULQJ�RI�UHFHLYHG�OHYHOV�
UHODWLYH�WR�DGRSWHG�LPSDFW�
WKUHVKROGV�WR�YHULI\�WKH�
DFFHSWDELOLW\�RI�UHFHLYHG�OHYHOV�
RI�XQGHUZDWHU�QRLVH�WR�
FHWDFHDQV��DQG�WDUJHWHG�
DFRXVWLF�DQG�WUDFNLQJ�VWXGLHV�


$Q\�IXWXUH�VXUYH\�GHVLJQ�WR�
XQGHUVWDQG�WKH�GLVWULEXWLRQ�DQG�
DEXQGDQFH�RI�EOXH�ZKDOHV�LQ�
WKLV�KDELWDW�ZRXOG�QHHG�WR�
DGHTXDWHO\�WDNH�LQWR�DFFRXQW�
LQWHU�DQQXDO�YDULDWLRQ�LQ�EOXH�
ZKDOH�KDELWDW�XVH�DQG�
GLVWULEXWLRQ�VR�WKDW�
DSSURSULDWHO\�GHVLJQHG�WR�
FDSWXUH�WHPSRUDO YDULDELOLW\�DW�
VHDVRQDO�DQG�DQQXDO�
WLPHIUDPHV�


IRUDJLQJ�DUHD�DW�6FRWW�5HHI��UHIHU�WR�6HFWLRQ����������


7KH�DYDLODEOH�S\JP\�EOXH�ZKDOH�GDWD�ZDV GHWHUPLQHG�WR�EH�
DGHTXDWH�IRU�WKH�SXUSRVHV�RI�LPSDFW�DVVHVVPHQW�DQG�
PDQDJHPHQW�SODQQLQJ�EDVHG�RQ�WKH�ODFN�RI�VLJQLILFDQWO\�
DOWHUHG�UHJLRQDO�FXPXODWLYH�LPSDFWV��WKDW�ZRXOG�DIIHFW�
ZKDOH�SRSXODWLRQV��VLQFH�FROOHFWLRQ��DELOLW\�WR�H[WUDSRODWH�
SRSXODWLRQ�WUHQGV�XVLQJ�H[LVWLQJ�OLWHUDWXUH��DQG�FRQVHUYDWLYH�
LQWHUSUHWDWLRQ�RI�DYDLODEOH�GDWD�DSSOLHG�WR�WKH�LPSDFW�
DVVHVVPHQW��


7KH�GUDIW�(,6�(5'�DOUHDG\�FRPPLWV�WR�XSGDWLQJ�H[LVWLQJ�
S\JP\�EOXH�ZKDOH�GDWD�E\�WDUJHWHG�PRQLWRULQJ�SURJUDPV�WR�
YHULI\�LPSDFW�SUHGLFWLRQV�DQG�LQIRUP�DGDSWLYH�PDQDJHPHQW�
DSSURDFKHV�DW�UHOHYDQW�WLPHV�WKURXJKRXW�WKH�SURSRVHG�
%URZVH�3URMHFW�OLIH�F\FOH���2EMHFWLYHV RI WKH�PRQLWRULQJ�
SURJUDP�V��ZLOO�EH FODULILHG LQ�WKH�6XSSOHPHQW5HSRUW�


$VSHFW�± QRLVH�
,W�LV�DFNQRZOHGJHG�WKDW�WKH�&RQVHUYDWLRQ�0DQDJHPHQW�
3ODQ��&03��IRU�%OXH�:KDOHV�UDQNV�LQGXVWULDO�QRLVH�DV�D�
µPRGHUDWH¶ OHYHO�WKUHDW��7KH�&03�LGHQWLILHV�WKUHDWV�DQG�
WDNHV�LQWR�FRQVLGHUDWLRQ�WKH�SRWHQWLDO�LPSDFWV RQ�%OXH�
:KDOHV�DW�D�SRSXODWLRQ�OHYHO�DQG�FRQVLGHUV�LPSDFWV�WKDW�
PD\�KDYH�D�SRSXODWLRQ�FRQVHTXHQFH �LQFOXGLQJ�LI�WKLV�PD\�
RFFXU�EDVHG�RQ�LQGLYLGXDOV���7KH�LPSDFW�DVVHVVPHQW�
SUHVHQWHG�LV�QRW�LQFRQVLVWHQW�ZLWK�WKH�REMHFWLYHV�RI�WKH�
&03 DV�LW�GRHV�QRW�SUHYHQW��RU�FRPSURPLVH�RU�UHQGHU�OHVV�
HIIHFWLYH DQ\�DFWLRQV�LGHQWLILHG�LQ�WKH�SODQ��7KH�GUDIW�
(,6�(5' GRHV�QRW�WDNH�WKH�SRVLWLRQ�WKDW�DQ\�QRLVH�LPSDFWV�
RQ�S\JP\�EOXH�ZKDOHV�ZLWKLQ�WKH�SURMHFW�DUHD�DUH�XQOLNHO\��
,W�FRQFOXGHV�WKDW�VLJQLILFDQW�LPSDFWV��DV�GHILQHG�ZLWKLQ�WKH�
(3%&�$FW�6LJQLILFDQW�,PSDFWV�*XLGHOLQHV��DUH�XQOLNHO\� 7KH�
LPSDFW�DVVHVVPHQW�DOVR�LGHQWLILHV�ULVNV�DQG�SRWHQWLDO�
LPSDFWV�DVVRFLDWHG�ZLWK�VSHFLILF�SURMHFW�DFWLYLWLHV��ZLWKLQ�D�
VPDOO�SURSRUWLRQ�RI�WKH�WRWDO�GLVWULEXWLRQ�DUHD�RI�WKLV�VSHFLHV
DQG�VSHFLILFDOO\��WKH�SRVVLEOH�IRUDJLQJ�DUHD�DW�6FRWW�5HHI��
DQG�FRQFOXGHV�WKDW�WKH�RXWFRPHV�DUH�QRW�LQFRQVLVWHQW�ZLWK�
REMHFWLYHV�DQG�DFWLRQV�LQ�WKH�&03�


7KH�RXWFRPHV�RI�VHYHUDO�VWXGLHV�ZHUH�LQWHJUDWHG�LQWR�WKH�
GUDIW�(,6�(5'�� LQFOXGLQJ�WKH�RXWFRPHV�RI�WKH�:RRGVLGH�







3DJH�� RI���


)XUWKHU�DGYLFH�RQ�LVVXHV�LGHQWLILHG�GXULQJ� WKH�DGHTXDF\�FKHFN�RI�WKH�'UDIW�(,6�IRU�(3%&����������


SRWHQWLDO�IRU�QRLVH�LPSDFWV�WR�EH�XQOLNHO\�ZLWK�D�
FRQVHTXHQFH�RI�µPLQRU¶��S�������7KH�FRQFOXVLRQV�RI�WKH�
ULVN�DVVHVVPHQW�LQ�WKH�'UDIW�(,6�DUH�EDVHG�RQ�WKH�
HYDOXDWLRQ�WKDW�³ORZ�QXPEHUV�RI�WUDQVLHQW�PDULQH�
PDPPDOV�ZLWKLQ�WKH�YLFLQLW\�RI�WKH�QRLVH�VRXUFH�PD\�
RFFXU«�*LYHQ�WKDW�UHODWLYHO\�ORZ�QXPEHUV�RI�WUDQVLHQW�
PDULQH�PDPPDOV�DUH�H[SHFWHG�WR�RFFXU�VHDVRQDOO\�ZLWKLQ�
WKH�SURMHFW�DUHD��RQO\�VOLJKW�EHKDYLRXUDO�PRGLILFDWLRQV�DUH�
H[SHFWHG�WR�RFFXU�ZLWK�QR�ORQJ�WHUP�HIIHFWV�DW�D�VSHFLHV�
SRSXODWLRQ�OHYHO´��S������%DVHG�RQ�WKH�HYDOXDWLRQ�
SURYLGHG�WR�VXSSRUW�WKLV�FRQFOXVLRQ��LW�GRHV�QRW�DSSHDU�
WKDW�WKH�HQYLURQPHQWDO�LPSDFW�DVVHVVPHQW�KDV�WDNHQ�LQWR�
FRQVLGHUDWLRQ�LPSRUWDQW�FRQWH[W�IURP�WKH�&03�IRU�%OXH�
:KDOHV��RU�WKH�LPSRUWDQFH�RI�WKH�6FRWW�5HHI�DUHD�DV�D�
IRUDJLQJ�%,$�IRU�EOXH�ZKDOHV��


)XUWKHU��WKH�RXWFRPHV�DQG�FRQFOXVLRQV�RI�WKH�
HQYLURQPHQWDO�LPSDFW�DVVHVVPHQW�GR�QRW�DSSHDU�WR�EH�
VXSSRUWHG�E\�PRGHOOLQJ�RXWSXWV�DQG�VXIILFLHQW�EDVHOLQH�
GDWD�WR�MXVWLI\�DVVXPSWLRQV�WKDW�XQGHUOLH�WKH�HYDOXDWLRQ��
)RU�H[DPSOH�


2XWFRPHV�RI�DFRXVWLF�UHFRUGLQJ�VWXGLHV�GR�QRW�DSSHDU�WR�
KDYH�EHHQ�WDNHQ�LQWR�DFFRXQW�LQ�WKH�GUDIW�(,6�(5'� ± H�J��
³:RRGVLGH�.LPEHUOH\�6HD�1RLVH�/RJJHU�3URJUDP�
6HSWHPEHU������WR�-XQH������:KDOHV��)LVK�DQG�0DQ�
0DGH�1RLVH��6SHFLILFDOO\�WKH�\HDU�URXQG�SUHVHQFH�RI�
%U\GH¶V�ZKDOHV�DQG�UHJXODU�SUHVHQFH�RI�%OXH�:KDOHV��
6SHFLILFDOO\�EHWZHHQ�6HSWHPEHU������DQG�-XQH���������
VHDVRQ��D�PLQLPXP�RI����EOXH�ZKDOHV�ZHUH�GHWHFWHG�
VLQJLQJ�ZLWKLQ�WKH 6FRWW�5HHI�FKDQQHO��7KH�DERYH�UHSRUW�
DOVR�GHPRQVWUDWHV�DQQXDO�YDULDELOLW\�PHDQLQJ�D�QXPEHU�
RI�\HDUV�RI�GDWD�LV�QHHGHG�WR�XQGHUVWDQG�EOXH�ZKDOH�
GLVWULEXWLRQ�DQG�KDELWDW�XVH�DW�6FRWW�5HHI��*LYHQ�LQWHU�
DQQXDO�YDULDELOLW\�DQG�SRSXODWLRQ�JURZWK��6FRWW�5HHI�PD\
EH�D�PRUH�LPSRUWDQW�KDELWDW�WKDQ�LV�UHFRJQLVHG�LQ�WKH�
GUDIW�(,6���7DNLQJ�LQWR�DFFRXQW�WKH�SURSRVHG�GXUDWLRQ�RI�
WKH�SURMHFW��WKLV�FRQWH[W�LV�LPSRUWDQW�IRU�VXSSRUWLQJ�DQ�
HYDOXDWLRQ�RI�LPSDFWV�DQG�ULVNV�WR�EOXH�ZKDOHV�QRZ�DQG�
LQWR�WKH�IXWXUH�DQG�LQ�GHPRQVWUDWLQJ�WKDW�WKH�SURMHFW�FDQ�
EH�PDQDJHG�FRQVLVWHQW�ZLWK�WKH�&03���
7KHUH�DUH�QXPHURXV�VRXUFHV�RI�DQWKURSRJHQLF�QRLVH�


.LPEHUOH\�6HD�1RLVH�/RJJHU�3URJUDP�6HSWHPEHU������WR�
-XQH������:KDOHV��)LVK�DQG�0DQ�0DGH�1RLVH��UHIHUHQFHG�
DV�0F&DXOH\������ZLWKLQ�WKH�GRFXPHQW��6HFWLRQ�����������
%OXH�:KDOHV���7KH�VHDVRQDO�SUHVHQFH�RI�EOXH�ZKDOHV�
ZLWKLQ�WKH�%URZVH�'HYHORSPHQW�$UHD�DQG�VSHFLILFDOO\�LQ�
DQG�DURXQG�6FRWW�5HHI�KDV�EHHQ�UHSHDWHGO\�DFNQRZOHGJHG�
LQ�WKH�GUDIW�(,6�(5'�ZLWK�QXPHURXV�VWXGLHV�UHIHUHQFHG�
GHPRQVWUDWLQJ�WKLV�IDFW��,W�LV�DFNQRZOHGJHG�WKDW�DGGLWLRQDO�
GDWD�RQ�WKH�LQWHUDQQXDO�DQG�VHDVRQDO�YDULDELOLW\�RI�S\JP\�
EOXH�ZKDOH�DEXQGDQFH�ZRXOG�FRQWULEXWH�WR�D�EHWWHU�
XQGHUVWDQGLQJ�RI�WKH�UHODWLYH�LPSRUWDQFH�RI�WKH�µSRVVLEOH�
IRUDJLQJ�DUHD¶�HQFRPSDVVLQJ�6FRWW�5HHI�KRZHYHU�
:RRGVLGH�FRQVLGHUV�DGGLWLRQDO�GDWD LV�XQOLNHO\�WR�
IXQGDPHQWDOO\�DOWHU�WKH�LPSDFW�DVVHVVPHQW�JLYHQ�WKH�
FRQVHUYDWLVP�LQFRUSRUDWHG�


7KH�SRWHQWLDO�LPSDFWV�RQ�S\JP\�EOXH�ZKDOHV�IURP�
XQGHUZDWHU�QRLVH�IURP�ZHOOKHDGV��L�H��FKRNH�YDOYHV��ZLWKLQ�
WKH�6FRWW�5HHI�FKDQQHO�ZDV�PRGHOOHG�DQG�DFNQRZOHGJHG�
ZLWKLQ�WKH�GUDIW�(,6�(5' �6HFWLRQ�������������7KH�PRGHO�
WRRN�LQWR�FRQVLGHUDWLRQ�WKH�SURSDJDWLRQ�RI�QRLVH�IURP�WKH�
ZHOOKHDG�DW�WKH�SURSRVHG�GULOO�FHQWUH�ORFDWLRQV��7KH�
DVVHVVPHQW�FRQFOXGHG�WKDW�EHKDYLRXUDO�LPSDFWV�RQ�EOXH�
ZKDOHV��L�H��H[SRVXUH�DERYH�WKH�����G%�UH���ȝ3D��63/��
FHWDFHDQ�EHKDYLRXUDO�UHVSRQVH�WKUHVKROG��ZHUH�SRVVLEOH�
ZLWKLQ����P�UDGLXV�RI�WKH�ZHOOKHDG�ORFDWLRQ��KRZHYHU��VXFK�
LPSDFWV�ZHUH�FRQVLGHUHG�µPLQRU¶��ZKHQ�FRQVLGHULQJ�WKH�
GHSWK�RI�WKH�ZHOOKHDGV�DQG�UHODWLYH�ORZ�QXPEHUV�RI�
LQGLYLGXDOV�WKDW�KDYH�EHHQ�UHFRUGHG�ZLWKLQ WKH�FKDQQHO��
7KH GUDIW�(,6�(5' �6HFWLRQ����������DOVR�KLJKOLJKWV�WKH�
SRWHQWLDO�IRU�DGDSWLYH�PDQDJHPHQW�LQ�WKH�IRUP�RI�SRWHQWLDOO\�
LQFRUSRUDWLQJ�IXWXUH QRLVH�PRQLWRULQJ�UHVXOWV�IURP�FHWDFHDQ�
PRQLWRULQJ�SURJUDPV�DQG�ZHOOV�RXWVLGH�WKH�FKDQQHO�LQWR�
GHVLJQ�IRU�WKRVH ³IXWXUH´�ZHOOV�ZLWKLQ�WKH�FKDQQHO�


:LWK�VSHFLILF�UHIHUHQFH�WR�WKH�SLOH�GULYLQJ�UHVXOWV�
GHPRQVWUDWHG�LQ�WKH�GUDIW�(,6�(5'�6HFWLRQ������������WKH�
UHVXOWV�GHPRQVWUDWH�WKH�RXWFRPHV�RI�WKH�QRLVH�SURSDJDWLRQ�
PRGHO�DV�VRXQG�H[SRVXUH�OHYHOV�RYHU�D����KRXU�SHULRG�
�6(/��K���+RZHYHU� WKH�UDGLL WKDW�FRUUHVSRQG�WR�6(/��K


JHQHUDOO\�UHSUHVHQW�DQ�XQOLNHO\�ZRUVW�FDVH�VFHQDULR�IRU�
6(/�EDVHG�H[SRVXUH��JLYHQ�WKDW�LQGLYLGXDOV�DUH�XQOLNHO\�WR�
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IURP�WKH�SURMHFW��VRPH�DUH�VKRUWHU�WHUP�LQSXWV�WR�WKH�
PDULQH�VRXQGVFDSH�ZKLOH�RWKHUV��VXFK�DV�WKH�RSHUDWLRQ�
RI�WKH�)362�DQG�FKRNH�QRLVH�IURP�ZHOOKHDGV��UHSUHVHQW�
D�PRUH�FKURQLF�LQSXW�WR�WKH�PDULQH�VRXQGVFDSH�DW�6FRWW�
5HHI���,Q�WKH�FRQWH[W�RI�ORZ�IUHTXHQF\�FHWDFHDQV��
PRGHOOLQJ�VWXG\�UHVXOWV�LQGLFDWH�
&KRNH�QRLVH�PRGHOOLQJ����WUDQVHFWV��GLG�QRW�FRQVLGHU�
WUDQVPLVVLRQ�RI�VRXQG�SHUSHQGLFXODU�WR WKH�FKRVHQ�
WUDQVHFW�DORQJ�WKH�GHHSHU�ZDWHU�RI�WKH�FKDQQHO��%DVHG�RQ�
WKH�SURSRVHG�ORFDWLRQ�RI�WKH�ZHOO�KHDGV�DQG�WKH�
SUHVHQWHG�PRGHOOLQJ�RXWSXWV�WKHUH�LV�WKH�SRVVLELOLW\�IRU�
EHKDYLRXUDO�GLVWXUEDQFH�LQ�EOXH�ZKDOHV�ZLWKLQ�WKH�QDUURZ�
FRUULGRU�RI�WKH�6FRWW�5HHI�FKDQQHO�ZKHUH�WKH\�KDYH�EHHQ�
REVHUYHG�DQG�DFRXVWLFDOO\�GHWHFWHG��7KLV�PDWWHU�KDV�
EHHQ�LQDGHTXDWHO\�UHFRJQLVHG�DQG�HYDOXDWHG�LQ�WKH�(,6���
(5'��
7KH�SRWHQWLDO�IRU�
EHKDYLRXUDO�GLVWXUEDQFH�IURP�YHVVHO�DFWLYLWLHV�RXW�WR������
NP��02'8��������NP��269��������NP �)362�ZLWK�'3���
�����NP��)362�ZLWKRXW�'3��DQG������NP��)362�RIIWDNH��
ZLWKLQ�WKH�3%:�IRUDJLQJ�%,$��
776�LQ�PDULQH�PDPPDOV�DW�GLVWDQFHV�RI������NP�IRU�963��
DQG�����NP�IURP�)362�RIIWDNH�DFWLYLWLHV��
376�DQG�776�IRU�PDULQH�PDPPDOV�IURP�SLOH�GULYLQJ�
DFWLYLWLHV WR�H[WHQG�WR������NP�DQG�������NP�UHVSHFWLYHO\�
IRU�ORZ�IUHTXHQF\�FHWDFHDQV�EDVHG�RQ�RQH�SLOH�EHLQJ�
KDPPHUHG�SHU�GD\��*LYHQ�WKHVH�UDQJHV�DSSHDU�WR�EH�
EH\RQG�ZKDW�SURSRVHG�FRQWUROV�FDQ�HIIHFWLYHO\�PLWLJDWH��
WKH�(,6�(5'�GRHV�QRW�GHPRQVWUDWH�WKDW�LW�LV�SRVVLEOH�WR�
PDQDJH�SURMHFW�DFWLYLWLHV�WR�QRW�EH�LQFRQVLVWHQW�ZLWK�WKH�
&03�
%DVHG�RQ�$1,0$7�PRGHOOLQJ�������DQG��������������
DQLPDOV�DUH�SUHGLFWHG�WR�H[SHULHQFH�776�ZLWKLQ�WKH�
PLJUDWRU\�DQG�IRUDJLQJ�DUHDV�UHVSHFWLYHO\��7KLV�PRGHOOLQJ�
LV�FRQVLGHUHG�WR�EH�D�PRUH�UHDOLVWLF�WRRO�IRU�DVVHVVLQJ�
SRWHQWLDO�LPSDFWV�RQ�DQLPDOV�DV�LW�LQFRUSRUDWHV�WKH�
PRYHPHQW�SDWWHUQV�RI�DQLPDOV��UHVXOWLQJ�LQ�D�SUHGLFWLRQ�RI�
UHDOLVWLF�H[SRVXUHV�WKDW�JHQHUDOO\�GHFUHDVHV�WKH�PRGHOOHG�
UDQJH�WR�SRWHQWLDO�LPSDFWV��$���NP�H[FOXVLRQ�]RQH�KDV�
EHHQ�DSSOLHG�LQ�WKH�PRGHOOLQJ�ZKLFK�GLVFRXQWV�DQ\�
DQLPDWV�ZLWKLQ���NP�RI�WKH�VRXQG�VRXUFH��'HVSLWH�WKLV��
EOXH�ZKDOHV�ZLWKLQ�WKH�IRUDJLQJ�DQG�PLJUDWRU\�%,$V�DUH�


VWD\ LQ�WKH�VDPH�ORFDWLRQ�RU�UDQJH�IRU�DQ�H[WHQGHG�SHULRG��
*LYHQ�WKH�SURSRUWLRQ�RI�WKH�WRWDO�SRSXODWLRQ�SUHGLFWHG�WR�EH�
WHPSRUDULO\�LPSDFWHG��776��IROORZLQJ�WKH�DSSOLFDWLRQ�RI�WKH�
SURSRVHG�FRQWUROV��WKH�RXWFRPH�LV�FRQVLGHUHG�WR EH�QRW�
LQFRQVLVWHQW�ZLWK�WKH ORQJ�WHUP�UHFRYHU\�REMHFWLYH�RI�WKH�
&03�³«�WR�PLQLPLVH�DQWKURSRJHQLF�WKUHDWV�WR�DOORZ�IRU�
WKHLU�FRQVHUYDWLRQ�VWDWXV�WR�LPSURYH�VR�WKDW�WKH\�FDQ�EH�
UHPRYHG�IURP�WKH�(3%&�$FW�WKUHDWHQHG�VSHFLHV�OLVW�´ 7KH�
LPSDFW�DVVHVVPHQW�DQG�RXWFRPHV�SUHGLFWHG�DUH�DOVR�QRW�
LQFRQVLVWHQW�ZLWK�WKH�LQWHULP�UHFRYHU\�REMHFWLYHV� LQFOXGLQJ�
DVVHVVPHQW�XVLQJ�FRVW�HIIHFWLYH�DQG�UREXVWPHWKRGRORJLHV
DQG�DQWKURSRJHQLF�WKUHDWV�EHLQJ�GHPRQVWUDEO\�PLQLPL]HG
�LQFOXGLQJ�JHQHUDOO\�WKURXJK�DGDSWLYH�PDQDJHPHQW�
UHJLPHV��


:LWK�UHIHUHQFH�WR�)362�RIIWDNH�DQG�)362�ZLWK�WKUXVWHUV�
VFHQDULR�± ERWK VFHQDULRV�KDYH�EHHQ�PRGHOOHG�DQG�
GHVFULEH�DUHDV�ZLWK�SRWHQWLDO�IRU�EHKDYLRXUDO GLVWXUEDQFH�
DVVRFLDWHG�ZLWK�WKH�)362�XVLQJ��0:�RI�WKUXVW��+RZHYHU��
WKLV�LV�QRW�FRQVLGHUHG�WR�EH�UHSUHVHQWDWLYH�RI�)362�WKUXVWHU�
XVH�GXULQJ�WKH�PDMRULW\�RI�WKH�WLPH��)RU�FODULW\��WKH
6XSSOHPHQW�5HSRUW�ZLOO�SURYLGH�DGGLWLRQDO�FRQWH[W DV�WR�WKH�
DQWLFLSDWHG�XVH�RI�WKUXVWHUV�RQ�WKH�)362 DQG�WKH�SRWHQWLDO�
IRU�EHKDYLRXUDO�LPSDFW��


7KH�LPSDFW�DVVHVVPHQW�IRU�SLOLQJ�SUHVHQWHG�ZLWKLQ�WKH�GUDIW�
(,6�(5' �6HFWLRQ������������GHPRQVWUDWHV�WKDW�ZLWK�WKH�
SURSRVHG���NP�H[FOXVLRQ�]RQH�LQ�SODFH� QR�376��LQMXU\��LV�
SUHGLFWHG�IRU�EOXH�ZKDOHV��KRZHYHU��VRPH�776�DQG�
EHKDYLRXUDO�UHVSRQVHV�ZHUH�SUHGLFWHG�WR�D�VPDOO�QXPEHU�RI�
LQGLYLGXDOV�������,W�LV�DFNQRZOHGJHG�WKDW�WKLV�SUHGLFWLRQ�LV�
PDGH�RQ�WKH�DVVXPSWLRQ�WKDW�WKH�H[FOXVLRQ�]RQH�LV������
HIIHFWLYH��0RGHOOLQJ�ZLWKRXW�WKH�H[FOXVLRQ�]RQH�LQ�SODFH�KDV�
DOVR�EHHQ�XQGHUWDNHQ�DQG�LV�SUHVHQWHG�LQ�WKH�%URZVH�
3URMHFW�1RLVH�0RGHOOLQJ�6WXG\��GUDIW�(,6�(5'�&KDSWHU����
$SSHQGL['����7DEOH ���RI�WKLV�UHSRUW�GHPRQVWUDWHV�WKDW�
ZLWK�WKH�H[FOXVLRQV�]RQHV�QRW�FRQVLGHUHG DUH�LQFOXGHG��WKH�
QXPEHU�RI�LQGLYLGXDOV�SUHGLFWHG�WR�EH�SK\VLFDOO\�LPSDFWHG�
�376��LQFUHDVHV�IURP�]HUR�LQGLYLGXDOV�WR�������PLJUDWLQJ�
%,$��DQG�������IRUDJLQJ�DUHD��IRU�WKH�ODUJHU�KDPPHU��6�
�������6LPLODUO\��WKH�QXPEHU�RI�LQGLYLGXDOV�SUHGLFWHG�WR�EH�
LPSDFWHG�E\�776�LQFUHDVHV�IURP������WR������ZLWKLQ�WKH�
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VWLOO�SUHGLFWHG�WR�H[SHULHQFH�WHPSRUDU\�LQMXU\�RXWVLGH�WKH�
��NP�H[FOXVLRQ�]RQH��%\�H[FOXGLQJ�DOO�DQLPDWV�ZLWKLQ���
NP�RI�WKH�VRXQG�VRXUFH��WKH�PRGHOOLQJ�PHWKRGV�DVVXPH�
WKDW�WKH�H[FOXVLRQ�]RQH�ZLOO�EH������HIIHFWLYH�LQ�
PLWLJDWLQJ�QRLVH�LPSDFWV�DQG�FRQVHTXHQWO\�PD\�
XQGHUHVWLPDWH�WKH�QXPEHU�RI�ZKDOHV�WKDW�FRXOG�
H[SHULHQFH�LQMXU\�IURP�WKH�DFWLYLW\��


*LYHQ�WKH�SRLQWV�DERYH��L�H��SRWHQWLDO�IRU�LQMXU\�DQG�
EHKDYLRXUDO�GLVWXUEDQFH�ZLWKLQ�WKH�IRUDJLQJ�%,$��WKH�
(,6�(5'�GRHV�QRW�GHPRQVWUDWH�WKDW�WKDW�WKH�LPSDFWV�
IURP�QRLVH�JHQHUDWLQJ�DFWLYLWLHV�RI�WKH�SURSRVHG�SURMHFW�
FDQ�EH�PDQDJHG�VXFK�WKDW�WKH\�ZLOO�QRW�EH�LQFRQVLVWHQW�
ZLWK�WKH�&03��


$VSHFW�± 9HVVHO�LQWHUDFWLRQV
:LWK�UHVSHFW�WR�YHVVHO�RSHUDWLRQV��WKHUH�LV�D�FRPPLWPHQW�
WR�RQO\�WUDYHO���NQRWV�LQ�WKH�6FRWW�5HHI�FKDQQHO�DQG�D�
PD[LPXP����NQRWV�LQ�VHQVLWLYH�DUHDV�DW�VHQVLWLYH�WLPHV��
7KH�DFFHSWDELOLW\�HYDOXDWLRQ�LQ�UHODWLRQ�WR�YHVVHO�
GLVWXUEDQFH�LV�XQGHUSLQQHG�E\�WKH�ORZ�REVHUYDWLRQ�UDWHV�
RI�S\JP\�EOXH�ZKDOHV�GXULQJ�:(/¶V�VXUYH\V�OHDGLQJ�WR�
FRQFOXVLRQV�WKDW�WKH\�DUH�QRW�OLNHO\�WR�EH�HQFRXQWHUHG�
�S������DQG�WKDW�WKH�)&7�YHVVHO�FDQ�VORZ�GRZQ�UDSLGO\��
+RZHYHU��JLYHQ�WKH�GLYH�SDWWHUQV�RI�S\JP\�EOXH�ZKDOHV�
DQG�WKHLU�VL]H��LW�LV�SRVVLEOH�IRU�D�ZKDOH�WR�EH�YHU\�FORVH�
WR�WKH�VXUIDFH�EHIRUH�EHLQJ�YLVLEOH�WR�WKH�H\H��,W�LV�XQFOHDU�
EDVHG�RQ�WKH�ULVN�HYDOXDWLRQ�KRZ�WKH�OHYHO�RI�YHVVHO�
DFWLYLW\�FDQ�EH�PDQDJHG�WR�DGHTXDWHO\�DGGUHVV�WKH�WKUHDW�
RI�YHVVHO�LQWHUDFWLRQV�ZLWK�EOXH�ZKDOHV�


&XPXODWLYH�LPSDFWV�
%DVHG�RQ�WKH�VSHFLILF�WKUHDWV�DQG�DFWLRQV�LGHQWLILHG�LQ�WKH�
&03�IRU�%OXH�:KDOHV��WKH�QDWXUH�DQG�VFDOH�RI�WKH�SURMHFW�
LQFOXGLQJ�LWV�DVVRFLDWHG�QRLVH�HPLVVLRQV�DQG�YHVVHO�WUDIILF�
LQ�D�VHQVLWLYH�DUHD��LW�LV�QRW�FOHDU�KRZ�WKH�SURMHFW�
�LQFOXGLQJ�DOO�GLIIHUHQW�SRWHQWLDO�LPSDFWV��LV�SURSRVHG�WR�
EH�PDQDJHG�WR�EH�QRW�LQFRQVLVWHQW�ZLWK�WKH�&03��


,Q�DGGLWLRQ��WKH�&03�IRU�%OXH�:KDOHV�VWDWHV�WKDW�³WKH�
FXPXODWLYH�LPSDFWV�RI�OLVWHG�WKUHDWV�VKRXOG�DOVR�EH�
FRQVLGHUHG´�DQG�LW�LV�XQFOHDU�WKDW�WKH�IXOO�H[WHQW�DQG�


SRVVLEOH�IRUDJLQJ�DUHD�DQG�IURP������WR������LQGLYLGXDOV�IRU�
EHKDYLRXUDO�UHVSRQVH�ZLWKLQ�WKH�PLJUDWLQJ�%,$��ZLWK�
H[FOXVLRQV�]RQH�QRW�LPSOHPHQWHG��7KH�UHVXOWV�GHPRQVWUDWH�
WKDW�ZKLOH�WKH�H[FOXVLRQV�]RQH�PLWLJDWH�LPSDFWV��WKH�ORZ�
QXPEHU�RI�LQGLYLGXDOV�SUHGLFWHG�WR�EH�LPSDFWHG�LV�ODUJHO\�D�
IDFWRU�RI�WKHLU�SUHGLFWHG�GHQVLWLHV�ZLWKLQ�WKH�SURMHFW�DUHD�
DQG�WKH�UDQJHV�RI�WKH�QRLVH�HPLVVLRQV��,W�LV�FRQVLGHUHG�WKDW�
ERWK�VFHQDULRV��ZLWK�RU�ZLWKRXW�H[FOXVLRQ�]RQH��GR�QRW�
UHSUHVHQW�VLJQLILFDQW�LPSDFWV�RQ�S\JP\�EOXH�ZKDOH�
SRSXODWLRQV�DQG�WKH�DVVHVVPHQW�LV QRW�LQFRQVLVWHQW�ZLWK�WKH�
REMHFWLYHV RI�DQG�UHODWHG�DFWLRQV LQ WKH�&03��


$VSHFW�± 9HVVHO�LQWHUDFWLRQV�
,W�LV�DFNQRZOHGJHG�WKDW�WKH�LPSOHPHQWDWLRQ�RI�YLVXDO�
REVHUYDWLRQ�FRQWUROV�KDV�VRPH�OLPLWDWLRQV�+RZHYHU� DV
GHVFULEHG�LQ�WKH�GUDIW�(,6�(5'� �6HFWLRQ���������DQ�RQJRLQJ
DGDSWLYH PDQDJHPHQW�DSSURDFK�ZLOO�EH�WDNHQ WR�VHOHFW�
DSSURSULDWH DGGLWLRQDO�FRQWURO�PHDVXUHV�WR�VSHFLILFDOO\�
PDQDJH YHVVHO�VWULNH�ULVN�IRU�DQ )&79��ZLWKLQ�VHQVLWLYH�
DUHDV DW�VHQVLWLYH�WLPHV��7KH�PDQDJHPHQW�DSSURDFK�ZLOO
JLYH�SUHIHUHQFH WR�DGGLWLRQDO HQJLQHHULQJ�FRQWURO�PHDVXUHV�
�L�H��GHWHFWLRQ�FRQWUROV� EHIRUH�FRQVLGHULQJ�VSHHG�
UHVWULFWLRQV DQG�ZLOO�IRFXV�RQ�HPHUJLQJ�WHFKQRORJLHV��VXFK�
DV�GHWHFWLRQ�FRQWUROV LQFOXGLQJ�IURQW�RI�ERZ�GHWHFWLRQ
�3$0��WKHUPDO�,5��UDGDU��VRQDU���DHULDO�VDWHOOLWH GHWHFWLRQ��
FRQVLVWHQW�ZLWK�WKH�1DWLRQDO�6WUDWHJ\�IRU�0LWLJDWLQJ�9HVVHO�
6WULNH�RI�0DULQH�0HJD�IDXQD� 7KH�)&79�ZLOO�RSHUDWH�XQGHU�
DQ )&79�0DQDJHPHQW VWUDWHJ\��WR�EH�GHWDLOHG�LQ
VXEVHTXHQW�(QYLURQPHQW�3ODQV�DV�UHTXLUHG��ZKLFK�ZLOO�
GHVFULEH�WKH�DSSURSULDWH DGGLWLRQDO�FRQWURO�PHDVXUHV�WR�
PDQDJH�YHVVHO�VWULNH�ULVN�


&XPXODWLYH�LPSDFWV�
,W�LV�DFNQRZOHGJHG�WKDW�WKHUH�ZLOO�SRWHQWLDOO\�EH�FXPXODWLYH�
LPSDFWV�RQ�S\JP\�EOXH�ZKDOHV�DV�D�UHVXOW�RI�WKH�SURSRVHG�
SURMHFW�DFWLYLWLHV� +RZHYHU��JLYHQ�WKH�QDWXUH�DQG�VFDOH�RI�
WKHVH�LPSDFWV��DV�GHVFULEHG�ZLWKLQ�WKH�GUDIW�(,6�(5'��DQG�
WKH�OLNHO\�QXPEHUV�RI LQGLYLGXDOV�WKDW�FRXOG�SRWHQWLDOO\�EH�
LPSDFWHG��VXFK�FXPXODWLYH�LPSDFWV�ZRXOG�QRW�EH�GHHPHG�
µVLJQLILFDQW¶��DV�GHILQHG�ZLWKLQ�WKH�(3%&�$FW�6LJQLILFDQW�
,PSDFWV�*XLGHOLQHV�DQG�FULWHULD�IRU�(QGDQJHUHG�VSHFLHV��
DQG�DUH�QRW�LQFRQVLVWHQW�ZLWK�WKH�ORQJ�WHUP�DQG�UHODWHG�
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VHYHULW\�RI�LPSDFWV�DQG�ULVNV�KDV�EHHQ�FRQVLGHUHG��)RU�
H[DPSOH��WKHUH�LV�WKH�SRWHQWLDO�IRU�WKH�SURMHFW�WR�LPSDFW�
EOXH�ZKDOHV�GLUHFWO\�WKURXJK�QRLVH�HPLVVLRQV�DQG�YHVVHO�
WUDIILF��DQG�LQGLUHFWO\�WKURXJK�LPSDFWV�WR�NULOO�DYDLODELOLW\�
DQG�FOLPDWH�FKDQJH��&OLPDWH�FKDQJH�PD\�UHVXOW�LQ�
DGGLWLRQDO�SUHVVXUHV�LQFOXGLQJ�FKDQJLQJ�EOXH�ZKDOH�
PLJUDWRU\�UDQJHV��FKDQJHV�WR�WKH�DYDLODELOLW\�DQG�
IHFXQGLW\�RI�NULOO��WKURXJK�RFHDQ�DFLGLILFDWLRQ��FKDQJHV�LQ�
RFHDQ�G\QDPLFV��FKDQJHV�LQ�VHD�WHPSHUDWXUH���DV�ZHOO�DV�
SRWHQWLDO�LPSDFWV�RI�OLJKW�VSLOO�RQ�NULOO�GLVWULEXWLRQ��*LYHQ�
WKH�VXLWH�RI�SUHVVXUHV�RQ�WKH�EOXH�ZKDOH�SRSXODWLRQ�
LQFOXGLQJ�WKH�GHFOLQLQJ�NULOO�DEXQGDQFH�DV�D�UHVXOW�RI�NULOO�
ILVKHULHV�LQ�WKH�VRXWKHUQ�IHHGLQJ�JURXQGV��LGHQWLILHG�LQ�WKH�
&03���WKH�GUDIW�(,6�GRHV�QRW�GLVFXVV�LQ�VXIILFLHQW�GHWDLO�
WKH�SRVVLELOLW\�WKDW�WUDQVLWRU\�IHHGLQJ�JURXQGV�VXFK�DV�WKDW�
DW�6FRWW�5HHI�ZLOO�EH�LQFUHDVLQJO\�LPSRUWDQW�WR�VXVWDLQLQJ�
D�JURZLQJ�SRSXODWLRQ�


LQWHULP�REMHFWLYHV�DQG�DFWLRQV RI�WKH�&03�³«�WR�PLQLPLVH�
DQWKURSRJHQLF�WKUHDWV�WR�DOORZ�IRU�WKHLU�FRQVHUYDWLRQ�VWDWXV�
WR�LPSURYH�VR�WKDW�WKH\�FDQ�EH�UHPRYHG�IURP�WKH�(3%&�$FW�
WKUHDWHQHG�VSHFLHV�OLVW�´�


,W�LV�QRWHG�WKDW WKH�&03�GHVFULEHV�GLUHFW�DQG�LQGLUHFW�
SUHVVXUHV RQ�WKH�EOXH�ZKDOH�SRSXODWLRQ DQG�WKH�OLQN�WR�WKH�
GLUHFW�SUHVVXUHV�DV�GRFXPHQWHG�LQ�WKH�&03�IRU�S\JP\�EOXH�
ZKDOHV�DUH DGGUHVVHG�LQ�WKH�GUDIW�(,6�(5' �UHIHU�WR�
6HFWLRQ ������8QGHUZDWHU�QRLVH�DQG�6HFWLRQ �������9HVVHO�
,QWHUDFWLRQV�ZLWK�)DXQD��� ,W�LV�IXUWKHU�QRWHG�WKDW�WKH�LQGLUHFW
SUHVVXUH�RI�GHFOLQLQJ�NULOO�DEXQGDQFH�GXH�WR�NULOO�ILVKHULHV�
RFFXUV�LQ�WKH�VRXWKHUQ�IHHGLQJ�JURXQGV�RI�WKH�$QWDUFWLF�
EOXH�ZKDOH DQG�QRW�WKH�(DVWHUQ�,QGLDQ�2FHDQ�S\JP\�EOXH�
ZKDOH�SRSXODWLRQ�


7XUWOHV� 0DULQH�WXUWOHV�


&RQWH[W� 6FRWW�5HHI�DQG�%URZVH�,VODQG�DUH�FRQVLGHUHG�
µ0DMRU¶�LPSRUWDQW�QHVWLQJ�DUHDV�IRU�JUHHQ�WXUWOHV��7KH�
µ5HFRYHU\�3ODQ�IRU�0DULQH�7XUWOHV�LQ�$XVWUDOLD����������¶�
�&RPPRQZHDOWK�RI�$XVWUDOLD��������HVWDEOLVKHV�WKH�
IROORZLQJ�UHFRYHU\�DFWLRQV�
0DQDJH�DQWKURSRJHQLF DFWLYLWLHV�WR�HQVXUH�PDULQH�WXUWOHV�
DUH�QRW�GLVSODFHG�IURP�LGHQWLILHG�KDELWDW�FULWLFDO�WR�WKH�
VXUYLYDO�DV�SHU�VHFWLRQ�����7DEOH�����$FWLRQ�DUHD�$��
0DQDJH�DQWKURSRJHQLF�DFWLYLWLHV�LQ�%LRORJLFDOO\�,PSRUWDQW�
$UHDV�WR�HQVXUH�WKDW�ELRORJLFDOO\�LPSRUWDQW�EHKDYLRXU�FDQ�
FRQWLQXH���$FWLRQ�DUHD�$��
$UWLILFLDO�OLJKW�ZLWKLQ�RU�DGMDFHQW�WR�KDELWDW�FULWLFDO�WR�WKH�
VXUYLYDO�RI�PDULQH�WXUWOHV�ZLOO�EH�PDQDJHG�VXFK�WKDW�
PDULQH�WXUWOHV�DUH�QRW�GLVSODFHG�IURP�WKHVH�KDELWDWV��


7KH�UHFRYHU\�SODQ�DOVR�HVWLPDWHV�WKH�6FRWW�5HHI�JUHHQ�
WXUWOH�SRSXODWLRQ�WR�EH�EHWZHHQ�������DQG�������
LQGLYLGXDOV��QHVWLQJ�RQ�6DQG\�,VOHW��ZLWK�DQ�DYHUDJH�UH�
PLJUDWLRQ�LQWHUYDO�RI����\HDUV��$YHUDJH�LQWHUQHVWLQJ�
LQWHUYDO�LV����GD\V�EDVHG�RQ�VDWHOOLWH�WUDFNLQJ��(,6�S������
7KHUH�LV�OLPLWHG�GDWD�DYDLODEOH�RQ�KDWFKLQJ�VXFFHVV�DQG�
KDWFKOLQJ�VXFFHVV���HPHUJHQFH��


:(/�VKRXOG�SURYLGH�FOHDUHU��
ORJLFDO�DQG�UREXVW�LPSDFW�DQG�
ULVN�HYDOXDWLRQ�WKDW�
DFNQRZOHGJHV�WKH�LPSRUWDQFH�
RI�6FRWW�5HHI�WR�PDULQH�WXUWOHV���


7KH�(,$�VKRXOG�GHPRQVWUDWH�
WKH�LPSDFWV�DQG�WKH�ULVNV�RI�
WKH�DFWLYLW\�ERWK�LQ�LVRODWLRQ�
DQG�FXPXODWLYHO\��DFURVV�
PXOWLSOH�LPSDFW�SDWKZD\V��


7KH�(,$�DQG�REMHFWLYHV�ZLOO�
QHHG�WR�EH�UHYLHZHG�WR�
GHPRQVWUDWH�FRQVLVWHQF\�ZLWK�
WKH�UHTXLUHPHQWV�RI�WKH�
5HFRYHU\�SODQ��LQFOXGLQJ�WKDW�
PDULQH�WXUWOHV�DUH�QRW�
GLVSODFHG�IURP�LGHQWLILHG�
KDELWDW�FULWLFDO�WR�WKH�VXUYLYDO��
DQG�WKDW�ELRORJLFDOO\�LPSRUWDQW�
EHKDYLRXU�FDQ�FRQWLQXH�
:(/�ZLOO�QHHG�WR�GHPRQVWUDWH�
WKURXJK�WKH�LPSDFW�DQDO\VLV�


&RQWH[W�
7KH�LPSRUWDQFH�RI�6DQG\�,VOHW�IRU�WKH�6FRWW�5HHI�± %URZVH�
,VODQG�JUHHQ�WXUWOH�JHQHWLF�VWRFN�KDV�EHHQ�DFNQRZOHGJHG�
DQG�QRWHG�ZLWKLQ�WKH�GUDIW�(,6�(5' �6HFWLRQ����������� DQG�
WKH�LPSDFW�DVVHVVPHQW�KDV�EHHQ�XQGHUWDNHQ�LQ�
FRQVLGHUDWLRQ�RI�WKH�LVRODWLRQ�DQG�LPSRUWDQFH�RI�WKLV�QHVWLQJ�
KDELWDW�IRU�WKH�6FRWW�5HHI�± %URZVH�,VODQG�JHQHWLF�VWRFN��


7KH�GUDIW�(,6�(5'�FRPPLWV�WR�XSGDWLQJ�H[LVWLQJ�WXUWOH�GDWD�
E\�WDUJHWHG�PRQLWRULQJ�SURJUDPV�WR�YHULI\�WKH�FRQVHUYDWLYH�
LPSDFW�SUHGLFWLRQV�DW�UHOHYDQW�WLPHV�WKURXJKRXW�WKH�
SURSRVHG�%URZVH�3URMHFW�OLIH�F\FOH� +LJK�OHYHO�GHVFULSWLRQ�
RI�VFRSH�DQG�REMHFWLYHV�RI�WKH�PRQLWRULQJ�SURJUDP�V��ZLOO�
EH�LQFOXGHG�LQ�WKH�6XSSOHPHQW5HSRUW�







3DJH�� RI���


)XUWKHU�DGYLFH�RQ�LVVXHV�LGHQWLILHG�GXULQJ� WKH�DGHTXDF\�FKHFN�RI�WKH�'UDIW�(,6�IRU�(3%&����������


7KH�UHOHYDQW�WKUHDWV�WR�6FRWW�5HHI�JUHHQ�WXUWOH�VWRFN�
DFFRUGLQJ�WR�WKH�UHFRYHU\�SODQ�LQFOXGH�
&OLPDWH�FKDQJH�DQG�YDULDELOLW\�
&KHPLFDO�DQG�WHUUHVWULDO�GLVFKDUJH�
+DELWDW�PRGLILFDWLRQ�� LQIUDVWUXFWXUH���FRDVWDO�
GHYHORSPHQW��


7KH�HYDOXDWLRQ�RI�LPSDFWV�WR�PDULQH�WXUWOHV�SUHVHQWHG�LQ�
WKH�(,6���(5'�GRHV�QRW�DGHTXDWHO\�UHFRJQLVH�WKH�
DEVHQFH�RI�DOWHUQDWLYH�QHVWLQJ�KDELWDW�IRU�WKH�6FRWW�5HHI�
JUHHQ�WXUWOH�VWRFN�DQG�WKH�UHODWLYH�VLJQLILFDQW�RI�6DQG\�
,VOHW�IRU�WKH�VXUYLYDO�RI�WKLV�VWRFN�


,VVXHV�LGHQWLILHG�IURP�DGHTXDF\�FKHFN�DQG�LQLWLDO�
SUHOLPLQDU\�UHYLHZ�


7KHUH�DSSHDUV�WR�EH�D�KLJK�GHJUHH�RI�XQFHUWDLQW\�LQ�WKH�
SUHGLFWLRQV�RI�LPSDFWV�WR�WKH�%URZVH�,VODQG�WXUWOH�QHVWLQJ�
VWRFN�DQG�6FRWW�UHHI�IRUDJLQJ�SRSXODWLRQV�DQG�WKH�
LPSOLFDWLRQV�RI�WKHVH�LPSDFWV�IRU�SRSXODWLRQ�PDLQWHQDQFH�
DQG�UHFRYHU\���6RPH�RI�WKH�PDWWHUV�WKDW�OHDG�WR�
XQFHUWDLQW\�DQG�SUHVHQW�FKDOOHQJHV�LQ�GHPRQVWUDWLQJ�WKDW�
WKH�SURMHFW�LV�DEOH�WR�EH�PDQDJHG�LQ�D PDQQHU�WKDW�LV�QRW�
LQFRQVLVWHQW�ZLWK�WKH�UHFRYHU\�SODQ�DUH�RXWOLQHG�EHORZ��


$VSHFW��OLJKW


/LJKW�PRGHOOLQJ�XVHG�WR�LQIRUP�WKH�OLJKW�HPLVVLRQ�
SUHGLFWLRQV�IRU�WKH�GUDIW�(,6�ZDV�WKH�-DFREV�5HSRUW������
SUHSDUHG�IRU�%URZVH�)/1*�DQG�(50������UHSRUW�
SUHSDUHG�IRU�%URZVH�8SVWUHDP�/1*�'HYHORSPHQW��
0RGHOOLQJ�ZDV�XQGHUWDNHQ�WR�GHWHUPLQH�LOOXPLQDQFH�
YDOXHV�PHDVXUHG�LQ�OX[�DW�SUH�GHWHUPLQHG�GLVWDQFHV�IURP�
DQ�)/1*�IDFLOLW\�DQG�SURSRVHG�75(�GULOO�FHQWUH���6LQFH�
WKHVH�PRGHOOLQJ�VWXGLHV�ZHUH�XQGHUWDNHQ��WKHUH�LV�
DGGLWLRQDO�LPSRUWDQW�FRQWH[W�UHOHYDQW�IRU�LQIRUPLQJ�WKH�
DFFHSWDELOLW\�RI�LPSDFWV�RQ�PDULQH�WXUWOH�SRSXODWLRQV��LQ�
SDUWLFXODU�WKH�5HFRYHU\�3ODQ�IRU�0DULQH�7XUWOHV�LQ�
$XVWUDOLD�����������DQG�1DWLRQDO�/LJKW�3ROOXWLRQ�
*XLGHOLQHV�IRU�:LOGOLIH�,QFOXGLQJ�PDULQH�WXUWOHV��VHDELUGV�
DQG�PLJUDWRU\�VKRUHELUGV���������7KHVH�GRFXPHQWV�VHW�


WKDW�WKH�SURSRVHG�DFWLRQ�LV�QRW�
LQFRQVLVWHQW�ZLWK�WKH�UHFRYHU\�
SODQ�LQFOXGLQJ�WKRVH�SRLQWV�
RXWOLQHG�DERYH�


,Q�RUGHU�WR�UHVSRQG�WR�WKH�
LVVXHV�LGHQWLILHG�WR�GDWH��:(/�
FRXOG�FRQVLGHU�FRPPLWWLQJ�WR�
IXUWKHU�VWXGLHV�DQG�PRQLWRULQJ��
7KLV�FRXOG�LQFOXGH�RQJRLQJ�
PRQLWRULQJ�RI�SRSXODWLRQ�
YLDELOLW\���WUHQGV��H�J��QHVWLQJ�
VXFFHVV��KDWFKLQJ�VXFFHVV��
DQG�HPHUJHQFH�VXFFHVV��
ZKLFK�PD\�UHTXLUH�DGGLWLRQDO�
FROOHFWLRQ�RI�EDVHOLQH�GDWD�DQG�
ZLOO�UHTXLUH�ULJRURXV�VFLHQWLILF�
GHVLJQ�


$VSHFW�± OLJKW�
,W�LV�QRWHG�WKDW�VLQFH�WKH�OLJKW�PRGHOOLQJ�VWXGLHV�ZHUH�
XQGHUWDNHQ�IRU�WKH�SUHYLRXV�%URZVH�FRQFHSW��IRU�ZKLFK�
GULOOLQJ�DFWLYLWLHV�FORVHVW�WR�6DQG\�,VOHW�DUH�WKH�VDPH��DQG�
VLQFH�WKH�VXEPLVVLRQ�RI�WKH�GUDIW�(,6�(5'��WKHUH�KDV�EHHQ�
DGGLWLRQDO�FRQWH[W�UHJDUGLQJ�LPSDFWV�WR�WXUWOHV��DQG�LQ�
SDUWLFXODU�WKH�ILQDO�1DWLRQDO�/LJKW�3ROOXWLRQ�*XLGHOLQHV�IRU�
:LOGOLIH �-DQXDU\�������7KH�JXLGHOLQHV�DUH�LQWHQGHG�WR�EH�
UHDG�LQ�FRQMXQFWLRQ�ZLWK�WKH�RWKHU�JXLGDQFH��LQFOXGLQJ�WKH
(3%&�6LJQLILFDQW�,PSDFW�*XLGHOLQHV�DQG�5HFRYHU\�3ODQV�


$QWLFLSDWHG�DFWLYLWLHV�ZLWKLQ�WKH���NP�EXIIHU�DUH�GHVFULEHG�
LQ�WKH�GUDIW�(,6�(5'��6HFWLRQ��������� DQG�LQFOXGH WKH�
IROORZLQJ�


'ULOOLQJ�DQG�FRPSOHWLRQ�DQG�LQVWDOODWLRQ�DFWLYLWLHV��







3DJH��� RI���


)XUWKHU�DGYLFH�RQ�LVVXHV�LGHQWLILHG�GXULQJ� WKH�DGHTXDF\�FKHFN�RI�WKH�'UDIW�(,6�IRU�(3%&����������


RXW�VSHFLILF�FRQVLGHUDWLRQV�WKDW�DUH�DSSOLFDEOH�WR�
HYDOXDWLQJ�SRWHQWLDO�LPSDFWV�WR�PDULQH�WXUWOHV�IURP�
DUWLILFLDO�OLJKW�DWWULEXWHG�WR�WKH�%URZVH�SURMHFW��


7KHUH�DUH�D�QXPEHU�RI�OLPLWDWLRQV�RI WKH�OLJKW�PRGHOOLQJ�
VWXGLHV�WKDW�DIIHFW�WKH�UHOLDELOLW\�RI�PRGHOOLQJ�UHVXOWV�IRU�
LQIRUPLQJ�WKH�HQYLURQPHQWDO�LPSDFW�DVVHVVPHQW�
SUHVHQWHG�LQ�VHFWLRQ����FKDSWHU�����,Q�DGGLWLRQ��WKHUH�DUH�
LQDGHTXDFLHV�LQ�WKH�HYDOXDWLRQ�RI�OLJKW�LPSDFWV�WKDW�
FROOHFWLYHO\�OHDG�WR�XQFHUWDLQW\�DV�WR�ZKHWKHU�WKH�SURMHFW�
FDQ�GHPRQVWUDWH�WKDW�LPSDFWV�ZLOO�QRW�EH�LQFRQVLVWHQW�ZLWK�
WKH�0DULQH�7XUWOH�5HFRYHU\�3ODQ��([DPSOHV�LQFOXGH��


x 0RGHOOLQJ�VWXGLHV�KDYH�QRW�SUHGLFWHG�WKH�OLJKW�
DWWHQXDWLRQ���UHFHLYHG�OHYHOV�IURP�IODULQJ�DVVRFLDWHG�
ZLWK�WKH�7RURVD�)362��2Q�WKH�EDVLV�WKDW�IODULQJ�ZLOO�
EH�UHTXLUHG�GXULQJ�VWDUW�XS���FRPPLVVLRQLQJ�XQWLO�
VWHDG\�VWDWH��)362���DQG�JLYHQ�WKH�XQFHUWDLQW\�RQ�
WKH�GXUDWLRQ�DQG�LQWHQVLW\�RI�IODULQJ�GXULQJ�
FRPPLVVLRQLQJ��WKH�DEVHQFH�RI�PRGHOOLQJ�WR�SUHGLFW�
UHFHLYHG�OHYHOV�DW�6DQG\�,VOHW�DQG�VXUURXQGLQJ�
ZDWHUV�LV�FRQVLGHUHG�DQ�LPSRUWDQW�RPLVVLRQ�RI�WKH�
(,$�


x 7KH�GUDIW�(,6���(5'�GRHV�QRW�DSSHDU�WR�LQFOXGH�DQ�
DVVHVVPHQW�RI�OLJKW�JORZ�LPSDFWV�RQ�ERWK�QHVWLQJ�
WXUWOHV�DQG�HPHUJLQJ�KDWFKOLQJV��:KLOH�OLJKW�JORZ�LV�
ODUJHO\�YDULDEOH�DQG�LV�FRPSOH[�WR�SUHGLFW��
FRPSRXQGHG�E\�VFDWWHULQJ�RI�OLJKW�E\�DLUERUQH�
SDUWLFOHV��LW�LV�DQ�LPSRUWDQW�LPSDFW�SDWKZD\�WKDW�
QHHGV�WR�EH�HYDOXDWHG�LQ�RUGHU�WR�XQGHUVWDQG�WKH�
SRWHQWLDO�IRU��DQG�VHYHULW\�RI��LPSDFWV�WR�WKH�QHVWLQJ�
SRSXODWLRQ DQG�KDWFKOLQJV��$FFRUGLQJ�WKH�1DWLRQDO�
/LJKW�3ROOXWLRQ�*XLGHOLQHV�WKH�UHFRPPHQGHG����NP�
EXIIHU�IRU�HYDOXDWLQJ�LPSDFWV�RQ�LPSRUWDQW�WXUWOH�
KDELWDW�LV�EDVHG�RQ�VN\�JORZ�DSSUR[LPDWHO\����NP�
IURP�D�QHVWLQJ�EHDFK�DIIHFWLQJ�IODWEDFN�KDWFKOLQJ�
EHKDYLRXU�DQG�OLJKW�IURP�DQ�DOXPLQLXP�UHILQHU\�


x GULOOLQJ�DQG�FRPSOHWLRQV��
x VXEVXUIDFH�HYDOXDWLRQ�XVLQJ�ZHOO�ERUH�VHLVPLF�


WHFKQLTXHV�LQFOXGLQJ�963�


x SLOLQJ�WR�VHFXUH�PRRULQJ�OLQHV�IRU�WKH�02'8��685)�
LQVWDOODWLRQV


x 02'8�DQG�SURMHFW�YHVVHOV�'3�


x VHDEHG�SUHSDUDWLRQ


x YHVVHOV�PRYHPHQWV��LQFOXGLQJ�529��
x KHOLFRSWHUV�PRYHPHQWV


&RPPLVVLRQLQJ�DQG�RSHUDWLRQDO�DFWLYLWLHV��
x VXEVXUIDFH�HYDOXDWLRQ�XVLQJ�ZHOO�ERUH�VHLVPLF�


WHFKQLTXHV�LQFOXGLQJ�963�


x VXEVHD�LQIUDVWUXFWXUH�RSHUDWLRQ


x VXSSRUW�YHVVHO�


x YHVVHOV�PRYHPHQWV��LQFOXGLQJ�529��
x KHOLFRSWHUV�PRYHPHQWV


x ,05�DFWLYLWLHV��


'HFRPPLVVLRQLQJ��
x SURMHFW�YHVVHOV�'3


x YHVVHO�PRYHPHQWV


x KHOLFRSWHU�PRYHPHQWV
x LQIUDVWUXFWXUH�UHPRYDO�


7KH�SURSRVHG�ORFDWLRQ�RI�WKH�7RURVD�)362�LV�QRW�ZLWKLQ�WKH�
KDELWDW�FULWLFDO�WR�VXUYLYDO�IRU�JUHHQ�DQG�KDZNVELOO�WXUWOHV��DV�
LW�LV����NP�IURP�6DQG\�,VOHW DQG RXWVLGH�RI�WKH�
UHFRPPHQGHG����NP�EXIIHU�UHFRPPHQGHG�LQ�WKH�1DWLRQDO�
/LJKW�3ROOXWLRQ�*XLGHOLQHV�


$Q�XSGDWH�RI�WKH�OLJKW�LPSDFW�DVVHVVPHQW�WDNLQJ�LQWR�
DFFRXQW WKH�UHFHQW�1DWLRQDO�/LJKW�3ROOXWLRQ�*XLGHOLQHV IRU�
:LOGOLIH ������ZLOO�EH�XQGHUWDNHQ�


$V�QRWHG�LQ�WKH�GUDIW�(,6�(5' �6HFWLRQ�����������WKHUH�ZLOO�
EH�QR�FRQWLQXRXV�IODULQJ�GXULQJ�QRUPDO�RSHUDWLRQV�DW�HLWKHU�
)362�ORFDWLRQ��ZLWK�WKH�H[FHSWLRQ�RI�SLORW�JDV�DQG�







3DJH��� RI���


)XUWKHU�DGYLFH�RQ�LVVXHV�LGHQWLILHG�GXULQJ� WKH�DGHTXDF\�FKHFN�RI�WKH�'UDIW�(,6�IRU�(3%&����������


GLVUXSWLQJ�WXUWOH�RULHQWDWLRQ����NP�DZD\�ZKLFK�LV�
LPSRUWDQW�LQ�WKH�FRQWH[W�RI�SUHGLFWLQJ�WKH�HIIHFWV�RI�
OLJKW�JORZ�RQ�KDWFKOLQJV�


x 7KH�7RURVD�)362�LV�ORFDWHG�ZLWKLQ�D�KDELWDW�FULWLFDO�
WR�VXUYLYDO�IRU�JUHHQ�DQG�KDZNVELOO�WXUWOHV� 7KH�(,$�
VWDWHV�WKDW�PRVW�RI�QRUWK�6FRWW�5HHI�ZRXOG�
H[SHULHQFH�VHD�OHYHO�RI�EULJKWQHVV�LQ�WKH�RUGHU�RI�
������WR�������OX[��+RZHYHU��WKH�HYDOXDWLRQ�GRHV�QRW�
DSSHDU�WR�SUHGLFW�WKH�UHFHLYHG�OHYHOV�RI�OLJKW�DW�
6DQG\�,VOHW�LQ�ELRORJLFDOO\�UHOHYDQW�ZDYHOHQJWKV��L�H��
WKRVH�IURP�89�\HOORZ��DQG�GLVFXVV�WKH�SRWHQWLDO�
LPSOLFDWLRQV�IRU�PDULQH�WXUWOHV�H[SRVHG�WR�WKHVH�
OHYHOV�RI�OLJKW�XVLQJ�UHOHYDQW�VFLHQWLILF�OLWHUDWXUH��


x :LWKLQ���NP�RI�WKH�)362�WKHUH�LV�SRWHQWLDO�IRU�OLJKW�
WR�EH�UHFHLYHG�DW�OHYHOV�WKDW�PD\�LPSDFW�LQ�ZDWHU�OLIH�
VWDJHV�RI�PDULQH�WXUWOHV�IRU�D����\HDU�GXUDWLRQ��7KLV�
UHSUHVHQWV�WKH�SRWHQWLDO�EHKDYLRXUDO�GLVWXUEDQFH�
IRRWSULQW��DSSUR[�����NP��RI�KDELWDW�FULWLFDO�DW�6FRWW�
5HHI�IURP�WKH�)362�DORQH���7KH�PDJQLWXGH�RI�WKLV�
SRWHQWLDO�LPSDFW�DQG�WKH�SRWHQWLDO�FRQVHTXHQFHV�IRU�
KDWFKOLQJV�DQG�IRUDJLQJ�PDULQH�WXUWOHV�GRHV�QRW�
DSSHDU�WR�EH�HYDOXDWHG�LQ�WKH�FRQWH[W�RI�
GHPRQVWUDWLQJ�WKDW�ELRORJLFDOO\�LPSRUWDQW�EHKDYLRXU�
FDQ�FRQWLQXH�DFURVV�WKH�DUHD�RI�SRWHQWLDO�LPSDFW��


x 7KH�(,$�SURYLGHG�GRHV�QRW�SUHGLFW�WKH�UHFHLYHG�
OHYHOV�RI�OLJKW�DW�6DQG\�,VOHW��LQ�ELRORJLFDOO\�UHOHYDQW�
ZDYHOHQJWKV�DQG�LQWHQVLWLHV��IURP�FXPXODWLYH�OLJKW
VRXUFHV�UHODWHG�WR�WKH�SURSRVHG�DFWLRQ��LQFOXGLQJ�WKH�
FRQVWUXFWLRQ�SKDVH��DQG�FRPSDUH�WKHVH�OHYHOV�WR�
ELRORJLFDOO\�UHOHYDQW�LPSDFW�WKUHVKROGV�GRFXPHQW�LQ�
SXEOLVKHG�OLWHUDWXUH��


x 7KHUH�LV�OLPLWHG�LQIRUPDWLRQ�RQ�WKH�OLJKW�PLWLJDWLRQ���


FRPSUHVVRU�VHDO�JDV��6KRUW�WHUP�IODULQJ�ZLOO�RFFXU�GXULQJ��
FRPPLVVLRQLQJ��VWDUW�XSV�DQG�VKXWGRZQV�RU�LQ�HPHUJHQF\�
HYHQWV��,W�LV�DFNQRZOHGJHG�WKDW�OLJKW�DWWHQXDWLRQ�UHFHLYHG�
OHYHOV�IURP�IODULQJ�DVVRFLDWHG�ZLWK�WKH�)362�ZDV�QRW�
SUHVHQWHG�LQ�WKH�GUDIW�(,6�(5'� 1RWZLWKVWDQGLQJ�WKH�
FRPPLWPHQW�WR�QRW�XQGHUWDNH�FRQWLQXRXV�IODULQJ �ZLWK�WKH�
H[FHSWLRQ�RI�SLORW�JDV�DQG�FRPSUHVVRU�VHDO�JDV���WKH OLQH�RI�
VLJKW�DVVHVVPHQW �GUDIW�(,6�(5'�6HFWLRQ���������
LQFRUSRUDWHG�IODULQJ�DFWLYLWLHV �WR�PRGHO HPHUJHQF\�IODULQJ���
7KH�UHVXOW�GHPRQVWUDWHG WKDW�IODULQJ�IURP�WKH�7RURVD�)362�
ZRXOG�EH�YLVLEOH�DW�6FRWW�5HHI��LQFOXGLQJ�6DQG\�,VOHW�
DSSUR[LPDWHO\���NP�IURP�WKH�)362���


$V�GHVFULEHG�LQ�WKH�GUDIW�(,6�(5'��QDWXUDO�JDV�IODUHV�KDYH�
SUHYLRXVO\�EHHQ�PHDVXUHG�WR�KDYH�D�SHDN�VSHFWUDO�
VLJQDWXUH�LQ�WKH�LQYLVLEOH�LQIUDUHG�UDQJH������WR�����QP���
ZLWK�ORZHU�OHYHOV�RI�OLJKW�HPLWWHG�LQ�WKH�UDQJH�YLVLEOH�WR�
WXUWOHV��3HQGROH\���������3HQGROH\�(QYLURQPHQWDO����������
+RZHYHU� WKH�SHDN�OLJKW�ZDYHOHQJWK�IURP�QDWXUDO�JDV�IODUHV�
LV�QRW�LQ�WKH�89�EOXH�UHJLRQ�RI�WKH�YLVLEOH�VSHFWUXP�ZKLFK��
DV�GHVFULEHG�LQ�WKH�1DWLRQDO�/LJKW�3ROOXWLRQ�*XLGHOLQHV��LV�
FRQVLGHUHG WKH�PRVW�GLVUXSWLYH�WR�ZLOGOLIH�LQ�JHQHUDO�


� 3HQGROH\�� .���������7KH� ,QIOXHQFH�RI�*DV� )ODUHV�RQ� WKH�2ULHQWDWLRQ� RI�*UHHQ� 7XUWOH� +DWFKOLQJV�DW�7KHYHQDUG� ,VODQG��:HVWHUQ�$XVWUDOLD��3UHVHQWHG� DW� WKH�6HFRQG� $6($1�6\PSRVLXP�DQG�:RUNVKRS�RQ� 6HD� 7XUWOH� %LRORJ\� DQG�
&RQVHUYDWLRQ��$6($1�$FDGHPLF�3UHVV��.RWD�.LQDEDOX��SS�����±����
� 3HQGROH\�(QYLURQPHQWDO��������$UURZ�/1*�3ODQW��0DULQH�(FRORJ\��7XUWOHV�� 7HFKQLFDO�6WXG\��&XUWLV�,VODQG�%DVHOLQH�/LJKW�0RQLWRULQJ�������3UHSDUHG� E\�3HQGROH\�(QYLURQPHQWDO�IRU�&RIIH\�(QYLURQPHQWV����1RYHPEHU����������SS�







3DJH��� RI���


)XUWKHU�DGYLFH�RQ�LVVXHV�LGHQWLILHG�GXULQJ� WKH�DGHTXDF\�FKHFN�RI�WKH�'UDIW�(,6�IRU�(3%&����������


PDQDJHPHQW�PHDVXUHV�WKDW�DUH�SURSRVHG�WR�DSSO\�
WR�WKH�GULOOLQJ��FRQVWUXFWLRQ�DQG�RSHUDWLRQDO�SKDVHV�RI�
WKH�SURMHFW��7KHUH�DUH�OLPLWHG�FRPPLWPHQWV�WR�WKH�
DSSOLFDWLRQ�RI�PLWLJDWLRQ�KLHUDUFK\�LQFOXGLQJ�WKH�
DGRSWLRQ�RI�VSHFLILF�OLJKW�PDQDJHPHQW�PHDVXUHV�DQG�
LW�LV�XQFOHDU�ZKDW�EHVW�SUDFWLFH�OLJKWLQJ�GHVLJQ�
IHDWXUHV��RXWOLQHG�LQ�WKH�1DWLRQDO�/LJKW�3ROOXWLRQ�
*XLGHOLQHV�IRU�:LOGOLIH��DUH�SURSRVHG�WR�EH�DGRSWHG�
WR�PLQLPLVH�DUWLILFLDO�OLJKW�LPSDFWV��


x 7KHUH�LV�OLPLWHG�LQIRUPDWLRQ�RQ�WKH�LPSDFW�YHULILFDWLRQ�
DQG�PRQLWRULQJ�VWXGLHV�WKDW�ZLOO�EH�LPSOHPHQWHG�WR�
YHULI\�WKDW�WKH�SURMHFW�KDV�EHHQ�DEOH�WR�PHHW�
HQYLURQPHQWDO�REMHFWLYH�V��IRU�PDULQH�WXUWOHV�DQG�WKDW�
DUWLILFLDO�OLJKW�KDV�QRW�UHVXOWHG�LQ�LPSDFWV�LQFRQVLVWHQW�
ZLWK�WKH�UHFRYHU\�SODQ��


$VSHFW��1RLVH


1RLVH�PRGHOOLQJ�LQGLFDWHV�WKDW�WKHUH�LV SRWHQWLDO�IRU�
PDULQH�WXUWOHV�WR�EH�LQMXUHG�ZLWKLQ����P�RI�WKH�SLOH�GULYLQJ�
DFWLYLWLHV�DQG�H[SHULHQFH�776�ZLWKLQ�D��NP�UDGLXV�IURP�
WKH�VRXUFH�ZLWK�EHKDYLRXUDO�GLVWXUEDQFH�WKUHVKROGV�
UHDFKHG�EH\RQG��NP��7DEOHV����DQG����&KDSWHU����'������
,Q�DGGLWLRQ��WKHUH�LV�SRWHQWLDO�IRU�776�WKUHVKROGV�WR�EH�
H[FHHGHG�GXULQJ�GULOOLQJ�DFWLYLWLHV�DQG�GXULQJ�RSHUDWLRQDO�
DFWLYLWLHV�RI�WKH�)362�VKRXOG�'3�EH�XWLOLVHG�


7KH�PDULQH�WXUWOH�UHFRYHU\�SODQ�UHTXLUHV�WKH�
PDQDJHPHQW�RI�DQWKURSRJHQLF�DFWLYLWLHV�WR�HQVXUH�PDULQH�
WXUWOHV�DUH�QRW�GLVSODFHG�IURP�LGHQWLILHG�KDELWDW�FULWLFDO�WR�
WKHLU�VXUYLYDO��+RZHYHU��WKH�(,6���(5'�GRHV�QRW�PDNH�D�
UREXVW�FDVH�IRU�KRZ�QRLVH�JHQHUDWLQJ�DFWLYLWLHV�RI�WKH�
SURMHFW�ZLOO�EH�PDQDJHG�VXFK�WKDW�WXUWOHV�DUH�QRW�
GLVSODFHG�IURP�KDELWDW�FULWLFDO�WR�VXUYLYDO� 7KLV�LV�
SDUWLFXODUO\�WKH�FDVH�IRU�SLOH�GULYLQJ�DFWLYLWLHV�ZKLFK�KDYH�
SRWHQWLDO�WR�GLVSODFH�WXUWOHV�RYHU�D�VXEVWDQWLDO�DUHD�RI�
KDELWDW�FULWLFDO��L�H��WKH�7RURVD�)362�DQFKRU�SLOLQJ�
ORFDWLRQ����







3DJH��� RI���


)XUWKHU�DGYLFH�RQ�LVVXHV�LGHQWLILHG�GXULQJ� WKH�DGHTXDF\�FKHFN�RI�WKH�'UDIW�(,6�IRU�(3%&����������


:KLOH�LW�LV�DFNQRZOHGJHG�WKDW�$1,0$7�PRGHOOLQJ�KDV�
EHHQ�XQGHUWDNHQ�WR�HVWLPDWH�WKH�QXPEHU�RI�WXUWOHV�
H[SRVHG�WR�QRLVH�GXULQJ�YDULRXV�VWDJHV�RI�WKH�SURMHFW��WKH�
UHOLDELOLW\�DQG�SODXVLELOLW\�RI�$1,0$7�PRGHOOLQJ�RXWSXWV�LV�
ODUJHO\�FRQWLQJHQW�RQ�XQGHUVWDQGLQJ�DQLPDO�GLVWULEXWLRQ��
DEXQGDQFH�DQG�EHKDYLRXU���7KH�GDWD�IRU�6FRWW�5HHI�
JUHHQ�WXUWOH�QHVWLQJ�DQG�UHVLGHQW���IRUDJLQJ�SRSXODWLRQV�LV�
OLPLWHG��JHQHUDWLQJ�XQFHUWDLQW\�IRU�LPSDFW�DVVHVVPHQW�
DQG�IRU�GUDZLQJ�FRQFOXVLRQV�UHODWLYH�WR�UHFRYHU\�SODQ�
UHTXLUHPHQWV��


$VSHFW��6XEVLGHQFH�


7KH�GUDIW�(,6���(5'�SUHGLFWV�WKDW�SURGXFWLRQ�DFWLYLWLHV�
WKURXJK�WKH�H[WUDFWLRQ�RI�QDWXUDOO\�KLJK�SUHVVXUHG�
UHVHUYRLU�IOXLGV��ZLOO�FDXVH�D�UHGXFWLRQ�LQ�WKH�UHVHUYRLU¶V�
SUHVVXUH��ZKLFK�KDV�WKH�SRWHQWLDO�WR�UHVXOW�LQ�WKH�
FRPSDFWLRQ�RI�WKH�JHRORJLFDO�OD\HUV�RYHUO\LQJ�WKH�
UHVHUYRLU�OHDGLQJ�WR�SRWHQWLDO�JUDGXDO�VXEVLGHQFH�
�VLQNLQJ��RI�WKH�VHDEHG�ZLWKLQ�WKH�ILHOG�ORFDWLRQ�


,W�LV�HVWLPDWHG�IRU�WKH�SURSRVHG�%URZVH�WR�1:6�3URMHFW�
WKDW�WKH�YHUWLFDO�VHDIORRU�PRYHPHQW�SUHGLFWHG�WR�EH�LQ�D�
UDQJH�EHWZHHQ�����± ����FP��RYHU����\HDUV�EDVHG�RQ�
PRGHOOLQJ��7KH�(,6���(5'�VWDWHV�WKDW�WKH�VXEVLGHQFH�
DVVHVVPHQW�LV�µEDVHG�RQ�WKH�SHHU�UHYLHZHG�PRGHOOLQJ�
UHVXOWV�GHVFULEHG�DERYH�ZLWK�D�PD[LPXP�VXEVLGHQFH�RI�
OHVV�WKDQ����FP�RYHU�ILHOG�OLIH¶�


$FFRUGLQJ�WR�WKH�5HFRYHU\�3ODQ�IRU�0DULQH�7XUWOHV��WKH�
6FRWW�5HHI�JUHHQ�WXUWOH�VWRFN�LV�FRQVLGHUHG�WR�EH�
UHVWULFWHG�LQ�LWV�FDSDFLW\�WR�H[SDQG�LQWR�RWKHU�QHVWLQJ�
DUHDV�LQ�WKH�HYHQW�WKDW�QHVWLQJ�EHDFKHV�DUH�ORVW�RU�VDQG�
WHPSHUDWXUHV�LQFUHDVH�DV�D�UHVXOW�RI�FOLPDWH�FKDQJH��


7KH�GUDIW�(,6��(5'�KDV�QRW�PDGH�D�UREXVW�FDVH�IRU�ZK\�
WKH�SRWHQWLDO�UHGXFWLRQ�LQ�WKH�KHLJKW�RI�6DQG\�,VOHW�E\�a���
FP�ZLOO�QRW�PRGLI\�KDELWDW�FULWLFDO�WR�VXUYLYDO��RU�WKDW�
UHVXOWLQJ�LPSDFWV�IRU�PDULQH�WXUWOHV�DUH�QRW�LQFRQVLVWHQW�
ZLWK�WKH�UHFRYHU\�SODQ��7KLV�HYDOXDWLRQ�QHHGV�WR�WDNH�LQWR�


$VSHFW�± QRLVH�
,W�LV�DFNQRZOHGJHG�WKDW�WKH�VRXQG�H[SRVXUH�PRGHOOLQJ�
LQGLFDWHV�WKDW�376�DQG�776�LV�SUHGLFWHG�WR�RFFXU�LQ�PDULQH�
WXUWOHV�ZLWKLQ����P�DQG��NP�RI�SURSRVHG�SLOH�GULYLQJ�
DFWLYLWLHV��+RZHYHU��LW�VKRXOG�EH�QRWHG�WKDW�WKLV�SUHGLFWV�WKH�
RXWFRPH�ZLWKRXW�WKH�LPSOHPHQWDWLRQ�RI�DQ\�FRQWUROV�RU
PLWLJDWLRQ�PHDVXUHV��,W�VKRXOG�DOVR�EH�QRWHG�WKDW�WKH�
LPSDFW�UDQJHV�DUH�EDVHG�RQ�WKH�FXPXODWLYH�6(/��K��
WKHUHIRUH��376�ZRXOG�RQO\�RFFXU�LI�LQGLYLGXDOV�UHPDLQHG�
VWDWLRQDU\�ZLWKLQ WKHVH�UDQJHV�IRU�WKH�GXUDWLRQ�RI�SLOLQJ�DW�
WKH�GHSWK�RI�WKH�ORXGHVW�UHFHLYHG�OHYHO��ZLWKRXW�
FRQVLGHUDWLRQ�RI�WKH�WXUWOH¶V�EHKDYLRXU�RU�PRYHPHQW��ZKLFK�
LV�KLJKO\�XQOLNHO\�WR�RFFXU��


,Q�RUGHU�WR�EHWWHU�SUHGLFW�WKH�OLNHO\�LPSDFW�RQ�LQGLYLGXDO�
WXUWOHV��$1,0$7�PRGHOOLQJ��LQFRUSRUDWLQJ�WKH�SUHGLFWHG�
GHQVLW\��PRYHPHQW�DQG�EHKDYLRXU�RU�LQGLYLGXDOV��ZDV�
XQGHUWDNHQ��7KLV�PRGHOOLQJ�ZDV�SDUWLFXODUO\�FRQVHUYDWLYH��
XWLOL]LQJ�WKH�XSSHU�OLPLW RI�SUHGLFWHG DEXQGDQFH ZLWKLQ�WKH�
5HFRYHU\�3ODQ ���������DV�ZHOO�DV�DVVXPLQJ�DQ�HTXDO�
GLVWULEXWLRQ�RI�LQGLYLGXDOV�ZLWKLQ�WKH�PRGHO�DUHD��,W�LV�
DFNQRZOHGJHG�WKDW�WKHUH�LV�OLPLWHG�FRQWHPSRUDU\�
LQIRUPDWLRQ�RQ�WKH�SRSXODWLRQ�G\QDPLFV�RI�WKHVH�WXUWOHV�DQG�
WKDW�IXUWKHU�LQIRUPDWLRQ�IURP�DQ\�IXWXUH�DGGLWLRQDO�VWXGLHV�
DQG�PRQLWRULQJ�ZRXOG�IXUWKHU�UHILQH�WKH�PRGHOOHG�RXWSXWV�
DQG�LPSDFW�DVVHVVPHQW�RXWFRPHV��


7KH�PRGHOOLQJ�GHPRQVWUDWHV�WKDW�JLYHQ�WKH�FRQVHUYDWLYHO\�
DVVXPHG GHQVLWLHV��EHKDYLRXU DQG�VRXQG�H[SRVXUH�UDQJH�LW�
LV�QRW�FUHGLEOH�WKDW�DQ\�JUHHQ�WXUWOH��LQWHUQHVWLQJ�RU�







3DJH��� RI���


)XUWKHU�DGYLFH�RQ�LVVXHV�LGHQWLILHG�GXULQJ� WKH�DGHTXDF\�FKHFN�RI�WKH�'UDIW�(,6�IRU�(3%&����������


DFFRXQW�WKH�IROORZLQJ�IDFWRUV�
7KH�JHQHWLFDOO\�LVRODWHG���GLVWLQFW�QHVWLQJ�VWRFN�ZLWK�
OLPLWHG���QR�DOWHUQDWLYH�QHVWLQJ�KDELWDW�VKRXOG�PRGLILFDWLRQ�
UHVXOW�LQ�UHGXFWLRQ�RU�UHPRYDO�RI�VXLWDEOH�QHVWLQJ�KDELWDW
7KH�DUHDO�H[WHQW�RI�UHGXFHG�VXLWDEOH�KDELWDW�IRU�QHVWLQJ�
WXUWOHV�DQG�WKH�LPSOLFDWLRQV�IRU�QHVWLQJ�VXFFHVV���UH�
SURGXFWLYH�VXFFHVV�QRWLQJ�WKDW�WKHUH�LV�D�KLJK�GHQVLW\�RI�
QHVWLQJ�DOUHDG\�WDNLQJ�SODFH��*XLQHD���������
:K\�D�UHGXFWLRQ�LQ�DQ\�KDELWDW�WKDW�LV�FODVVLILHG�DV�
µKDELWDW�FULWLFDO�WR�VXUYLYDO¶�LV�QRW�LQFRQVLVWHQW�ZLWK�WKH�
UHFRYHU\�SODQ�ZKHQ�WKH�UHFRYHU\�SODQ�UHTXLUHV�
0LQLPLVH�DQWKURSRJHQLF�WKUHDWV�WR�DOORZ�IRU�WKH�
FRQVHUYDWLRQ�VWDWXV�RI�PDULQH�WXUWOHV�WR� LPSURYH VR�WKDW�
WKH\�FDQ�EH�UHPRYHG�IURP�WKH�(3%&�$FW�WKUHDWHQHG�
VSHFLHV�OLVW�


,Q�DGGLWLRQ��WKH�GUDIW�(,6���(5'�GRHV�QRW�SURYLGH�DQ�
DGDSWLYH�PDQDJHPHQW�IUDPHZRUN�WKDW�LV�DEOH�WR�
GHPRQVWUDWH�WKDW�DFWLRQ�FDQ�EH�WDNHQ�WR�UHPHG\�LPSDFWV�
LQ�WKH�HYHQW�WKDW�DQ\�VXEVLGHQFH�UHODWHG�HIIHFWV�DUH�
JUHDWHU�WKDQ�DQWLFLSDWHG�UHVXOWLQJ�LQ�VLJQLILFDQW�
PRGLILFDWLRQV�DQG�WKH�ORVV�RI�KDELWDW�FULWLFDO�WR�WKH�VXUYLYDO�
RI�WKH�6FRWW�5HHI�JUHHQ�WXUWOH�SRSXODWLRQ��


&XPXODWLYH�LPSDFWV�


7KH�SURMHFW�UHSUHVHQWV�D�ODUJH�VFDOH��PXOWLSOH�DFWLYLW\�
SURMHFW��SDUWV�RI�ZKLFK�DUH�ORFDWHG�LQ�DUHDV�LGHQWLILHG�DV�
KDELWDW�FULWLFDO�WR�VXUYLYDO�IRU�PDULQH�WXUWOHV���


:KLOH�WDEOH�������FK���SURYLGHV�D�GLVFXVVLRQ�RQ�
FXPXODWLYH�LPSDFWV�WR�PDULQH�WXUWOHV��WKH VWDWHPHQW�
µLPSDFWV�IURP�WKHVH�DVSHFWV�RQ�PDULQH�WXUWOHV�DUH�QRW�
SUHGLFWHG�WR�EH�VLJQLILFDQW�DQG�LW�LV�FRQVLGHUHG�WKDW�WKH\�
FDQ�EH�PDQDJHG�WR�DQ�DFFHSWDEOH�OHYHO�WKURXJK�WKH�
LPSOHPHQWDWLRQ�RI�PLWLJDWLRQ�PHDVXUHV¶ LV�QRW�
VXEVWDQWLDWHG�EHFDXVH�
,W�GRHV�QRW�DSSHDU�WKDW�WKH�SUHFDXWLRQDU\�SULQFLSOH�KDV�
EHHQ�DGHTXDWHO\�DSSOLHG�WDNLQJ�LQWR�DFFRXQW�WKH�GXUDWLRQ�
RI�WKH�SURMHFW��LWV�ORFDWLRQ�LQ�KDELWDW�FULWLFDO��UHODWLYH�
VLJQLILFDQFH�RI�6FRWW�5HHI�IRU�JUHHQ�WXUWOHV�DQG�WKH�OHYHOV�


PLJUDWLQJ��ZRXOG�EH�H[SRVHG�WR�OHYHOV�DVVRFLDWHG�ZLWK�
LQMXU\��376���7DEOH������DQG�)LJXUH������RI�WKH�(,6���
$FFRUGLQJO\��WKH�PRGHOOLQJ�GHPRQVWUDWHV QR�WXUWOHV�ZLWKLQ�
WKH�6FRWW�5HHI��6DQG\�,VOHW�����NP�KDELWDW�FULWLFDO�
LQWHUQHVWLQJ�EXIIHU�DUHD�ZRXOG�EH�H[SRVHG�WR�UHFHLYHG�
OHYHOV�DVVRFLDWHG�ZLWK�LQMXU\��ZLWK�RQO\�WKH�ODUJHU�,+&�6�
�����KDPPHU�H[FHHGLQJ�WKH�EHKDYLRXUDO�UHVSRQVH������
G%��WKUHVKROG�ZLWKLQ�WKH�6FRWW�5HHI��6DQG\�,VOHW�����NP�
KDELWDW�FULWLFDO�LQWHUQHVWLQJ�EXIIHU�DUHD�����P�VKDOORZ�
SHQHWUDWLRQ�GHSWK���


5HOHYDQW�OLWHUDWXUH�LQGLFDWHV�WKDW�JUHHQ�WXUWOHV�DUH�KLJKO\�
XQOLNHO\�WR�H[FHHG�GHSWKV�JUHDWHU�WKDQ����P�GXULQJ�
LQWHUQHVWLQJ��+D\V�HW�DO���������*XLQHD��������DQG�
WKHUHIRUH��DQ�DVVHVVPHQW�DJDLQVW�WKH�6FRWW�5HHI����P�
FRQWRXU�LQWHUQHVWLQJ�DUHD��GHPRQVWUDWHV�WKDW�UHFHLYHG�
VRXQG�OHYHOV�WKDW�FRXOG�FDXVH�EHKDYLRXUDO�UHVSRQVHV�LQ�
WXUWOHV�DUH�QRW�H[FHHGHG�ZLWKLQ�WKLV�DUHD�ZLWK�QR�DQLPDOV�
H[SRVHG�


$VSHFW�± VXEVLGHQFH�
$V�GHWDLOHG�XQGHU�,WHP����WKH�SURSRVHG�HQYLURQPHQWDO�
REMHFWLYHV�RXWOLQHG�LQ�WKH�GUDIW�(,6�(5'� �6HFWLRQ����������
ZLOO�EH�IXUWKHU�FODULILHG��ZKHUH�DSSURSULDWH� ZLWKLQ�WKH�
6XSSOHPHQW�5HSRUW�


7KH�GUDIW�(,6�(5'�FRPPLWV�WR�D�YHULILFDWLRQ�PRQLWRULQJ�IRU�
VHDEHG�VXEVLGHQFH SURJUDP�)XUWKHU�GHWDLOV�ZLOO�EH�
SURYLGHG�LQ�WKH�6XSSOHPHQW�5HSRUW�







3DJH��� RI���


)XUWKHU�DGYLFH�RQ�LVVXHV�LGHQWLILHG�GXULQJ� WKH�DGHTXDF\�FKHFN�RI�WKH�'UDIW�(,6�IRU�(3%&����������


RI�XQFHUWDLQW\�LQ�WKH�SUHGLFWLRQV�RI�LPSDFWV�IURP�OLJKW��
VXEVLGHQFH�DQG�XQGHUZDWHU�QRLVH�LPSDFWV��
,W�LV�QRW�\HW�FOHDU�WKDW�WKHUH�ZLOO�EH�UHOHYDQW�ELRORJLFDO�DQG�
LPSDFW�PRQLWRULQJ�SURJUDPV�LQ�SODFH�WKDW�DUH�DEOH�WR�
GHWHFW�FKDQJHV�DWWULEXWHG�WR�WKH�SURMHFW�DQG�LQIRUP�
PDQDJHPHQW�UHVSRQVH
7KH�(,6���(5'�GRHV�QRW�PDNH�ILUP�FRPPLWPHQWV�WR�
VSHFLILF�DGDSWLYH�PDQDJHPHQW�PHDVXUHV�WKDW�FDQ�EH�
LPSOHPHQWHG�LQ�WKH�HYHQW�WKDW�PHDVXUHG�LPSDFWV�DUH�
FRQILUPHG�WR�EH�XQDFFHSWDEOH��LQFRQVLVWHQW�ZLWK�WKH�
PDULQH�WXUWOH�UHFRYHU\�SODQ����
7KH�PDMRULW\�RI�HIIHFWLYH�PLWLJDWLRQ�PHDVXUHV��LQFOXGLQJ�
FRQVLGHUDWLRQ�RI�DYRLGDQFH�DQG�OLJKWLQJ�GHVLJQ�PHDVXUHV��
QHHG�WR�WDNH�SODFH�DW�WKH�HDUO\�GHVLJQ���HQJLQHHULQJ�
SKDVHV�RI�WKH�SURMHFW��


6HD�ELUGV &RQWH[W�
0LJUDWRU\�6HDELUGV�± 6HFWLRQ���������S������
DFNQRZOHGJHV�WKH�SRWHQWLDO�IRU�OLJKW�WR�GLVUXSW�WKH�
PDJQHWLF�FRPSDVV�RI�PLJUDWLQJ�ELUGV�DQG�RIIVKRUH�
IDFLOLWLHV�WR�GLVUXSW�PLJUDWLRQ�E\�DWWUDFWLQJ�ELUGV�HLWKHU�
GLUHFWO\�DV�D�UHVXOW�RI�OLJKW�HPLVVLRQV�RU�LQGLUHFWO\�DV�D�
UHVXOW�RI�OLJKW�DWWUDFWLQJ�RWKHU�VRXUFHV�RI�SUH\��


,VVXHV�LGHQWLILHG�IURP�DGHTXDF\�FKHFN�DQG�LQLWLDO�
SUHOLPLQDU\�UHYLHZ�


7KH�LPSDFW�DVVHVVPHQW�SURYLGHV�DQ�RYHUYLHZ�RI�WKH�(DVW�
$VLDQ�$XVWUDODVLDQ�IO\ZD\�RYHUODS�ZLWK�WKH�%URZVH�
SURMHFW�DUHD��,W�FRQFOXGHV�WKDW�WKHUH�LV�XQOLNHO\�WR�EH�DQ�
LPSDFW�DV�WKHUH�LV�QR�VLJQLILFDQW�QHVWLQJ�RU�URRVWLQJ�DUHDV�
QHDUE\��7KLV�DVVHVVPHQW�LV�GLVMRLQWHG�DQG�DSSHDUV�WR�
RYHUORRN�WKH�SRWHQWLDO�LPSDFW�RI�WKH�SURMHFW�LQIUDVWUXFWXUH�
RQ�PLJUDWLQJ�VHDELUGV�VKRUHELUGV�XWLOLVLQJ�WKH�(DVW�$VLDQ�
$XVWUDODVLDQ�IO\ZD\�DQG�WKH�SRWHQWLDO�IRU�GLVUXSWLRQ�WR�
PLJUDWLRQ��,W�LV�DFNQRZOHGJHG�WKDW�WKH�UHG�ZDYHOHQJWK�RI�
OLJKW�LV�PRVW�OLNHO\�WR�GLVUXSW�WKH�PDJQHWLF�FRPSDVV�DQG�
WKH�ZDYHOHQJWKV�RI�OLJKW�IURP�02'8�IDOO�EHORZ�WKLV��
+RZHYHU�LW�LV�DOVR�VWDWHG�WKDW�WKH�EOXH�JUHHQ�ZDYHOHQJWKV�
RI�OLJKW�DUH�LPSRUWDQW�IRU�PDJQHWLF�FRPSDVV�RULHQWDWLRQ�
DQG�WKLV�LV�QRW�FRQVLGHUHG�LQ�HQRXJK�GHWDLO��


:(/�VKRXOG�FRQVLGHU�
SURYLGLQJ�IXUWKHU�LQIRUPDWLRQ�
RQ�SURSRVHG�PLWLJDWLRQ�DQG�
PDQDJHPHQW�PHDVXUHV��
LQFOXGLQJ�GHPRQVWUDWLQJ�KRZ�
SURSRVHG�FRQWUROV�ZLOO�HQVXUH�
DQ�DFFHSWDEOH�OHYHO�RI�LPSDFW�
WR�VHDELUG�SRSXODWLRQV�


&RQWH[W�
7KH�GUDIW�(,6�(5' DFNQRZOHGJHV�WKH�SRWHQWLDO�IRU�LPSDFWV�
RQ�PLJUDWRU\�VHDELUGV�DQG�VKRUHELUGV�GXH�WR�OLJKW�
HPLVVLRQV�IURP�WKH�RIIVKRUH�IDFLOLWLHV��+RZHYHU��FRQVLGHULQJ�
WKH�EUHDGWK�RI�WKH�(DVW�$VLDQ�$XVWUDODVLDQ�)O\ZD\�LQ�WKH�
FRQWH[W�RI�WKH�KLJKO\�ORFDOLVHG�H[WHQW�RI�WKH�SRWHQWLDO�OLJKW�
HPLVVLRQV��LPSDFWV�WR�PLJUDWRU\�VHDELUGV�DQG�VKRUHELUGV�
DUH�SUHGLFWHG�WR�EH�OLPLWHG�ZLWK�QR�VLJQLILFDQW�LPSDFWV�RQ�
VSHFLHV�DW�D�SRSXODWLRQ�OHYHO���)XUWKHUPRUH��OLJKW�PLWLJDWLRQ�
DQG�PDQDJHPHQW�PHDVXUHV��LQFOXGLQJ�WKH�SRWHQWLDO�
LPSOHPHQWDWLRQ�RI�EHVW�SUDFWLFH�OLJKW�GHVLJQ��FRQVLVWHQW�ZLWK�
WKH�1DWLRQDO�/LJKW�3ROOXWLRQ�*XLGHOLQHV�IRU�:LOGOLIH��ZLOO�EH�
FRQVLGHUHG�GXULQJ�WKH�GHVLJQ�RI�WKH�IDFLOLWLHV�


7KHUHIRUH��LW�LV�FRQVLGHUHG�WKDW�WKH�SURSRVHG�DFWLYLWLHV�DUH�
QRW�LQFRQVLVWHQW�ZLWK�WKH�REMHFWLYHV�RI�WKH�:LOGOLIH�
&RQVHUYDWLRQ�3ODQ�IRU�0LJUDWRU\�6KRUHELUGV��VSHFLILFDOO\�WKH�
REMHFWLYH�WKDW�³$QWKURSRJHQLF�WKUHDWV�WR�PLJUDWRU\�
VKRUHELUGV�LQ�$XVWUDOLD�DUH�PLQLPLVHG�RU��ZKHUH�SRVVLEOH��
HOLPLQDWHG´��


:RRGVLGH QRWHV�WKH�UHVSRQVH�WR�7RSLF���DERYH�DQG�
FRQILUPV�WKDW�HQYLURQPHQWDO�REMHFWLYHV�IRU�VHDELUGV�DQG�
PLJUDWRU\�VKRUHELUGV�ZLOO�EH�IXUWKHU FODULILHG�LQ�WKH�
6XSSOHPHQW5HSRUW WR�EHWWHU�DOLJQ�ZLWK�WKH�REMHFWLYHV�DQG�
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7KLV�LQIRUPDWLRQ�LV�LPSRUWDQW�LQ�WKH�FRQWH[W�RI�$XVWUDOLD¶V�
REOLJDWLRQV�XQGHU�WKH�-$0%$�DQG�&$0%$��


UHTXLUHPHQWV�RI�WKH�:LOGOLIH�&RQVHUYDWLRQ�3ODQ�IRU�
0LJUDWRU\�6KRUHELUGV�


���(QYLURQPHQWDO�TXDOLW\�
RI�WKH�&RPPRQZHDOWK�
PDULQH�DUHD�DQG�6FRWW�
5HHI


$VSHFW�� )362�ZDVWHZDWHU�GLVFKDUJHV��LQFOXGLQJ�
3URGXFHG�ZDWHU��3:�


,PSDFWV�WR�ZDWHU�TXDOLW\�DUH�SUHGLFWHG�IURP�WKH�GLVFKDUJH�
RI�SURGXFHG�IRUPDWLRQ�ZDWHU�DQG�FRROLQJ�ZDWHU�IURP�WKH�
)362�IDFLOLWLHV�GXULQJ�WKH�RSHUDWLRQV��$FFRUGLQJ�WR�WKH�
(,6���(5'�RSHUDWLRQDO�GLVFKDUJHV�DW�WKH�)362�IDFLOLWLHV�
ZLOO�EH�PDQDJHG�WR�PHHW�����VSHFLHV�SURWHFWLRQ�RU�QR�
HIIHFW�FRQFHQWUDWLRQV�DW�WKH�HGJH�RI�WKH�PL[LQJ�]RQH�DQG�
DW�WKH�6WDWH�ZDWHUV���QP�ERXQGDU\�����RI�WKH�WLPH�
�LQIRUPHG�E\�EDVHG�RQ�GLVSHUVLRQ�PRGHOOLQJ�UHVXOWV���
%DVHG�RQ�WKH�DVVHVVPHQW�SURYLGHG�LQ�WKH�(,6���(5'��,V�LW�
FRQFOXGHG�WKDW�WKHUH�ZLOO�EH�QR�LPSDFWV�IURP�RSHUDWLRQDO�
GLVFKDUJHV�WR�ZDWHU�TXDOLW\�ZLWKLQ�WKH�6FRWW�5HHI�VKDOORZ�
ZDWHU�EHQWKLF�KDELWDWV������P���


,VVXHV�LGHQWLILHG�IURP�DGHTXDF\�FKHFN�DQG�LQLWLDO�
SUHOLPLQDU\�UHYLHZ�


,W�LV�XQFOHDU�KRZ�:(/¶V�FRPPLWPHQW�WR�DFKLHYH�����
VSHFLHV�SURWHFWLRQ�DW�WKH�VWDWH�ZDWHUV�ERXQGDU\�DURXQG�
6FRWW�5HHI�ZRXOG�HQVXUH�:$¶V�HQYLURQPHQWDO�TXDOLW\�
REMHFWLYHV�DQG�H[SHFWDWLRQ�WKDW�D�PD[LPXP�OHYHO�RI�
SURWHFWLRQ�EH�DIIRUGHG�WR�VWDWH�ZDWHUV�DW�6FRWW�5HHI�ZLOO�
DOVR�EH�DEOH�WR�EH�DFKLHYHG�


*LYHQ�XQFHUWDLQWLHV�DVVRFLDWHG�ZLWK�ZDVWHZDWHU�
GLVFKDUJHV�IURP�WKH�)362��WKH�(,6���(5'�QHHGV�WR�
DVVHVV�WKH�LPSDFWV�WR�WKH�HQYLURQPHQWDO�TXDOLW\�RI�WKH�
DUHD�WKDW�PD\�EH�DIIHFWHG�E\�SODQQHG�GLVFKDUJHV�DQG�
HYDOXDWH�ZK\�LPSDFWV�DUH�DFFHSWDEOH�LQ�WKH�FRQWH[W�RI WKH�
YDOXHV�RI�WKH�&RPPRQZHDOWK�PDULQH�DUHD��UDWKHU�WKDQ�
VHHNLQJ�DQ�DVVHVVPHQW�DQG�DSSURYDO�RI�D�µPL[LQJ�]RQH¶��
7KLV�DSSURDFK�UHTXLUHV�FOHDUHU�SUHVHQWDWLRQ�DQG�
GLVFXVVLRQ�RI�WKH�LPSDFWV�DQG�OHYHOV�RI�SURWHFWLRQ�EHLQJ�
SURSRVHG�DQG�ZKDW�WKLV�PHDQV�LQ�WHUPV�RI�SURWHFWLQJ�WKH�
ZDWHU�TXDOLW\�YDOXHV�GHILQHG�XQGHU�WKH�1DWLRQDO�:DWHU�


:(/�VKRXOG�SURYLGH�IXUWKHU�
LQIRUPDWLRQ�DQG�FODULILFDWLRQ�LQ�
6XSSOHPHQWDU\�5HSRUW�WR�
GHPRQVWUDWH��ZLWK�D�KLJK�OHYHO�
RI�FRQILGHQFH��WKDW�WKH�
HQYLURQPHQWDO�REMHFWLYHV�IRU�
3:�DQG�HQYLURQPHQWDO�TXDOLW\�
REMHFWLYHV�IRU�WKH�
&RPPRQZHDOWK�PDULQH�DUHD��
LQFOXGLQJ�6FRWW�5HHI�FDQ�EH�
DFKLHYHG���


7KH�6WDWH�(5'��$SSHQGL[�%��6HFWLRQ������� SURYLGHV�D�
GHVFULSWLRQ�RI�WKH�SURSRVHG�OHYHOV�RI�HFRORJLFDO�SURWHFWLRQ�
�/(3� UHOHYDQW�WR�3URMHFW�FRQVWUXFWLRQ�DQG�RSHUDWLRQ�
DFWLYLWLHV��ZKLFK�LQ�JHQHUDO DIIRUGV�D�KLJK�/(3�LQ WKH�GHHS
ZDWHUV�RI�WKH�6WDWH�3URSRVDO�$UHD�ZKHUH�WKH VXEVHD�
LQIUDVWUXFWXUH�ZLOO�EH�ORFDWHG��H[FHSW�ZKHUH GHVLJQDWHG�D�
PRGHUDWH�/(3� DQG�D�PD[LPXP�/(3�IRU�DOO�RWKHU�DUHDV�
LQFOXGLQJ WKH�HQWLUH�H[WHQW�RI�WKH 6FRWW�5HHI�VKDOORZ�ZDWHU�
EHQWKLF FRPPXQLWLHV�DQG�KDELWDWV������P�ZDWHU�GHSWK���


7KH�GUDIW�(,6�(5'�GRFXPHQW�SUHVHQWHG�D�GHWDLOHG�
DVVHVVPHQW�RI�WKH�SRWHQWLDO�LPSDFWV�IURP�PDULQH�
GLVFKDUJHV��LQFOXGLQJ�SURGXFHG�ZDWHU��3:���EDVHG�RQ�
FRQVHUYDWLYHO\�DSSOLHG�PD[LPXP�GLVFKDUJH�UDWHV�ZKLFK�DUH�
OLNHO\�WR�RFFXU�IRU�RQO\�D�IUDFWLRQ�RI�WKH�WRWDO�ILHOG�OLIH��7KH�
DVVHVVPHQW��EDVHG�RQ�WKH�RXWFRPHV�RI�H[WHQVLYH�
PRGHOOLQJ��GHPRQVWUDWHV�WKH�H[WHQW�DQG�IDWH�RI�WKH�NH\�
PDULQH�GLVFKDUJH�FRQWDPLQDWHV�EDVHG�RQ�HVWDEOLVKHG�
OLWHUDWXUH�DQG�HFRWR[LFRORJLFDO�VWXGLHV��7KH�UHVXOWV�RI�WKH�
3:�PRGHOOLQJ�GHPRQVWUDWH�WKDW�ZKLOH�WKHUH�ZLOO�EH�D�
UHGXFWLRQ�LQ�ZDWHU�TXDOLW\��WKH�FKDQJH�ZLOO�EH�UHODWLYHO\�
ORFDOLVHG��DSSUR[LPDWHO\������P�IURP�WKH�GLVFKDUJH�SRLQW�
IRU�VWHDG\�VWDWH�RSHUDWLRQV �H[FOXGLQJ�VWDUW�XS�DQG�VKXW�
GRZQV�HWF���EDVHG�RQ�GLVSHUVLRQ�PRGHOOLQJ� DQG�UHVWULFWHG�
WR�&RPPRQZHDOWK�ZDWHUV��7KH�UHVXOWV�GHPRQVWUDWH�WKDW�WKH�
����VSHFLHV�SURWHFWLRQ�ZLOO�EH�PHW�DW�WKH�6WDWH�ZDWHU���QP�
ERXQGDU\��HQVXULQJ�WKDW�WKH�GHVLJQDWHG�/(3V�DUH�DFKLHYHG��
7KH�GUDIW�(,6�(5' DOVR�RXWOLQHV�D�UDQJH�RI�PLWLJDWLRQ�
PHDVXUHV��H�J��FRQWDLQPHQW�DQG�UHSURFHVVLQJ�RI�3:��WKDW�
FDQ�EH�DGRSWHG�LI�UHTXLUHG�


)XUWKHUPRUH��WKH�LPSDFW�DVVHVVPHQW�KDV�DVVHVVHG�WKH�
SRWHQWLDO�LPSDFWV�RI�WKH�RSHUDWLRQDO�GLVFKDUJHV�RQ�WKH�
UHOHYDQW�HQYLURQPHQWDO�UHFHSWRUV��LQFOXGLQJ��VHGLPHQWV��
PDULQH�IDXQD�DQG�EHQWKLF�KDELWDWV��ZLWK�D�GHWHUPLQDWLRQ�
PDGH�RQ�WKH�DFFHSWDELOLW\�RI�WKH�LPSDFW�IRU�HDFK�UHFHSWRU��
7KH�UHIHUHQFH�LQ�WKH GUDIW(,6�(5' WR�D�µPL[LQJ�]RQH¶�KDV�







3DJH��� RI���


)XUWKHU�DGYLFH�RQ�LVVXHV�LGHQWLILHG�GXULQJ� WKH�DGHTXDF\�FKHFN�RI�WKH�'UDIW�(,6�IRU�(3%&����������


4XDOLW\�0DQDJHPHQW�VWUDWHJ\�DQG�JXLGHOLQHV�� EHHQ�PDGH�LQ�D�GHVFULSWLYH�FRQWH[W�WR�GHILQH�WKH�ERXQGDU\�
ZKHUH�WKH UHOHYDQW WKUHVKROG�IRU�����VSHFLHV�SURWHFWLRQ
KDV�EHHQ�DFKLHYHG�DV�ZHOO�DV�VKRZLQJ�WKH�QXPEHU�RI�
GLOXWLRQV�DV�FRQWRXUV�IURP�WKH�SRLQW�RI�GLVFKDUJH�WR�WKH�
GHILQHG ERXQGDU\�


7KH�DVVHVVPHQW�RI�LPSDFWV�KDV�EHHQ�XQGHUWDNHQ�IRU�
UHFHSWRUV�ZLWKLQ�DQG�RXWVLGH�RI�WKLV�PL[LQJ�]RQH��H�J��
EHQWKLF�KDELWDWV�DW�6FRWW�5HHI����


7KH�DVVHVVPHQW�RI�LPSDFWV�KDV�EHHQ�XQGHUWDNHQ�
FRQVLGHULQJ�WKH�$XVWUDOLDQ�DQG�1HZ�=HDODQG�*XLGHOLQHV�IRU�
)UHVK�DQG�0DULQH�:DWHU�4XDOLW\��$1=*���������LQFOXGLQJ�
WKH�DSSOLFDWLRQ�RI�HFRWR[LFRORJLFDO�WHVWLQJ�IRU�NH\�FKHPLFDO�
FRQVWLWXHQWV�RI�FRQFHUQ��UHVXOWLQJ�LQ�WKH�GHULYHG�WKUHVKROG�
YDOXHV�DSSOLHG�WR�WKH�PRGHOOLQJ��


7KH�H[WHQW�RI�WKH�PRGHOOLQJ��LQFOXGLQJ�WKH�GLVFKDUJH�
SDUDPHWHUV��HFRORJLFDO�WKUHVKROGV�XVHG�DQG�GHWHUPLQDWLRQ�
RI�WKH�IDWH�RI�FKHPLFDO�FRQVWLWXHQWV�LV�SUHVHQWHG�ZLWKLQ�GUDIW�
(,6�(5'�&KDSWHU����'� �536�0DULQH�'LVFKDUJH�0RGHOOLQJ�
5HSRUW��


���5LVN�WR�6FRWW�5HHI��
2LO�VSLOO�


&RQWH[W��
7KH�RLO�VSLOO�PRGHOOLQJ�GHVFULEHG�LQ�WKH�GUDIW�(,6�ZDV�
FKDUDFWHULVHG�E\�D�QXPEHU�RI�LVVXHV�ZKLFK�SURYLGH�VRPH�
LQGLFDWLRQ�WKDW�WKH�PRGHOOLQJ�UHVXOWV�ZHUH�QRW�SURYLGLQJ�
VXIILFLHQW�LQSXWV�LQWR�DQ�DSSURSULDWH�GHVFULSWLRQ�RI�WKH�
HQYLURQPHQW��ULVN�DVVHVVPHQW��DQG�UHVSRQVH�SODQQLQJ��
([DPSOHV�RI�LVVXHV�LGHQWLILHG�LQ�WKH�SUHOLPLQDU\�
DGHTXDF\�IRU�SXEOLFDWLRQ�UHYLHZ�RI�WKH�GUDIW�LQFOXGHG��
HPXOVLILFDWLRQ�WKUHVKROGV�IRU�DVSKDOWHQHV��
PLQLPXP�H[SRVXUH�WKUHVKROG�FRQFHQWUDWLRQV�IRU�VXUIDFH��
GLVVROYHG��HQWUDLQHG��DQG�VKRUHOLQH�FRQFHQWUDWLRQV
PRGHOOLQJ�RI�RLO�IDWH�DQG�EHKDYLRXU�LQ�VKDOORZ�ZDWHU�
DUHDV��
:KLOH�VRPH�LPSURYHPHQWV�ZHUH�PDGH�LQ�WKH�SXEOLVKHG�
'UDIW�(,6�LVVXHV�UHPDLQ�ZLWK�WKHVH�SRLQWV�


,VVXHV�LGHQWLILHG�IURP�DGHTXDF\�FKHFN�DQG�LQLWLDO�
SUHOLPLQDU\�UHYLHZ


,Q�WKH�VXSSOHPHQWDU\�UHSRUW�
:(/�VKRXOG�FRQVLGHU�
SURYLGLQJ�IXUWKHU�LQIRUPDWLRQ�
HYDOXDWLQJ�WKH�FRQVHTXHQFH�RI�
DQ�RLO�VSLOO�IRU�HFRORJLFDO�
LQWHJULW\�RI�6FRWW�5HHI�WDNLQJ�
LQWR�DFFRXQW�WLPH�WR�FRQWDFW�
VHYHULW\�DQG�LUUHYHUVLELOLW\�RI�
LPSDFWV��
XSGDWLQJ�RLO�VSLOO�PRGHOOLQJ�
EDVHG�RQ�FXUUHQW�VFLHQWLILF�
OLWHUDWXUH�LQFOXGLQJ�1236(0$�
JXLGDQFH�RQ�RLO�VSLOO�H[SRVXUH�
WKUHVKROG�FRQFHQWUDWLRQV��LQFO��
0'2��DQG�,723)�JXLGDQFH�RQ�
HPXOVLILFDWLRQ�WKUHVKROGV��
DGRSWLQJ�HQJLQHHULQJ�FRQWUROV�
WR�IXUWKHU�UHGXFH�WKH�OLNHOLKRRG�
)362�JURXQGLQJ�RQ�6FRWW�


(PXOVLILFDWLRQ�WKUHVKROG�


&KDSWHU�����7HFKQLFDO�6WXG\�'���SURYLGHV�WKH�%URZVH�
3URMHFW�4XDQWLWDWLYH�6SLOO�5LVN�$VVHVVPHQW�5HSRUW��ZKLFK�
FRQFOXGHV�WKDW�WKH�7RURVD�FRQGHQVDWH KDV ORZ�DVSKDOWHQH�
FRQWHQW����������LQGLFDWLQJ�D�ORZ�SURSHQVLW\�IRU�WKH�
PL[WXUHV�WR�WDNH�XS ZDWHU�WR�IRUP�ZDWHU�LQ�RLO�HPXOVLRQ�RYHU�
WKH�ZHDWKHULQJ�F\FOH�


,W�LV QRWHG WKDW�,723)�OLVWV������DVSKDOWHQH�FRQWHQW�DV�D�
HPXOVLILFDWLRQ WKUHVKROG��EXW�WKLV�YDOXH�LV�QRW�UHIHUHQFHG�WR�
DQ\�VRXUFH�DQG�LV�QRW�VXSSRUWHG�E\�WKH�SHHU�UHYLHZHG�
OLWHUDWXUH���)LQJDV�	�)LHOGKRXVH��������WHVWHG�WKH�HPXOVLRQ�
IRUPLQJ�EHKDYLRXU��DV�ZHOO�DV�WKH�VWDELOLW\�RI�DQ\�HPXOVLRQ�
IRUPHG��IRU�RYHU�����RLO�W\SHV��FKDUDFWHULVLQJ�WKH�RLOV�E\�D�
UDQJH�RI�FKHPLFDO�DQG�UKHRORJLFDO�SURSHUWLHV���$VSKDOWHQH�
FRQWHQW�ZDV�LGHQWLILHG�E\�)LQJDV�	�)LHOGKRXVH��DQG�RWKHU�
UHVHDUFKHUV��DV�D�PDMRU�GHWHUPLQDQW��EXW�QRW�WKH�RQO\�
GHWHUPLQDQW��RI�WKH�ZDWHU�LQ�RLO�W\SH�WKDW�IRUPV���+LJKO\�
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)XUWKHU�DGYLFH�RQ�LVVXHV�LGHQWLILHG�GXULQJ� WKH�DGHTXDF\�FKHFN�RI�WKH�'UDIW�(,6�IRU�(3%&����������


7KH�(,$�GRHV�QRW�IXOO\�GHVFULEH�DQG�SURYLGH�D�GHWDLOHG�
HYDOXDWLRQ�RI�WKH�H[SHFWHG�IDWH��EHKDYLRXU�DQG�HFRORJLFDO�
FRQVHTXHQFHV�RI�RLO�LQ�VKDOORZ�ZDWHU�KDELWDWV�RI�6FRWW�
5HHI��


:KLOH�WKH�VFHQDULR�RI�WKH�)362�YHVVHO�JURXQGHG�RQ�WKH�
UHHI�KDV�EHHQ�LGHQWLILHG�LQ�WKH�(,6 ��(5'��S������WKHUH�
GRHV�QRW�DSSHDU�WR�EH�FRQVLGHUDWLRQ�WR�IXUWKHU�UHGXFLQJ�
WKH�OLNHOLKRRG�RI�D�FRQGHQVDWH�UHOHDVH�WKURXJK�DGRSWLRQ�
RI�HQJLQHHULQJ�FRQWUROV��&RQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�
HQJLQHHULQJ�FRQWUROV�RU�HYDOXDWLRQ�RI�IHDVLEOH�DOWHUQDWLYHV�
VXFK�DV�GRXEOH�ERWWRP���KXOO�RU�RWKHU�HQJLQHHULQJ�
PHDVXUHV�WKDW�ZRXOG�IXUWKHU�OLPLW�WKH�OLNHOLKRRG�DQG�
SRWHQWLDO�VFDOH�RI�D�FRQGHQVDWH�VSLOO�UHVXOWLQJ�IURP�D�
YHVVHO�JURXQGLQJ�VFHQDULR��


$GGUHVVLQJ�WKHVH�LVVXHV�LV�LPSRUWDQW�WR�VXSSRUW�D�FDVH�
IRU�WKH�LQKHUHQW�DFFHSWDELOLW\�RI�VSLOO�ULVNV�IRU�WKH�SURMHFW�
WDNLQJ�LQWR�DFFRXQW�WKH�SUR[LPLW\�RI�WKH�7RURVD�)362�WR�
6FRWW�5HHI��DQG�WKH�SRWHQWLDO�IRU�D�VSLOO�RI�WKLV�QDWXUH�WR�
LPSDFW�RQ�WKH�YDOXHV�RI�WKH�6FRWW�5HHI�FRPSOH[��NH\�
HFRORJLFDO�IHDWXUHV�DQG�KDELWDWV�IRU�WKUHDWHQHG�DQG�
PLJUDWRU\�VSHFLHV�ZLWKLQ�KRXUV�RI�D�ODUJH�VFDOH�
FRQGHQVDWH�VSLOO�RFFXUULQJ��


5HHI�DQG�WKH�VXEVHTXHQW�
UHOHDVH RI�FRQGHQVDWH��


YLVFRXV�RLOV�ZLOO�QRW�IRUP�³VWDEOH´�RU�³PHVR�VWDEOH´�
HPXOVLRQV���2LOV�RI�ORZ�YLVFRVLW\��RU�ZLWKRXW�VLJQLILFDQW�
DPRXQWV�RI�DVSKDOWHQHV�DQG�UHVLQV��ZLOO�QRW�IRUP�DQ\�
ZDWHU�LQ�RLO�W\SHV��DQG�ZLOO�UHWDLQ�OHVV�WKDQ����ZDWHU�
�GXULQJ�VLJQLILFDQW�DJLWDWLRQ��ZKLFK�ZLOO�EH�UDSLGO\�ORVW���0RVW�
RI�WKH�RLOV�IRXQG�WR�IRUP�VWDEOH�HPXOVLRQV�KDG�DVSKDOWHQH�
FRQWHQW�!����


6WDUWLQJ�RLO�SURSHUWLHV�WKDW�ZHUH�FRQFOXGHG�E\�)LQJDV 	�
)LHOGKRXVH�WR�EH�LQGLFDWLYH�RI�³XQVWDEOH´�ZDWHU�LQ�RLO�W\SH�
DUH�


x 'HQVLW\��������RU�!�����NJ�O
x 9LVFRVLW\�������RU�!���������F3
x $VSKDOWHQH�RU�UHVLQ�FRQWHQW�������


7KHUHIRUH�EDVHG�RQ�WKH�FKDUDFWHULVWLFV�RI�6WDELOLVHG�
7RURVD &RQGHQVDWH�DQG�8QVWDELOLVHG�7RURVD�&RQGHQVDWH�
WKH�RLO�VKRXOG�QRW�IRUP�D�VWDEOH�HPXOVLRQ��QRWLQJ�WKH�
DVSKDOWHQH�FRQWHQW�RI�������


9HVVHO�*URXQGLQJ�6FHQDULR�
7KH�NH\�FRQWUROV�IRU�PDQDJLQJ�XQSODQQHG�K\GURFDUERQ�
UHOHDVHV�KDYH�EHHQ�SURYLGHG�LQ�GUDIW�(,6�(5'�6HFWLRQ�
����������RI�WKH�GUDIW�(,6�(5'�� $V�WKH�)362V�DUH�
SHUPDQHQWO\�PRRUHG��WKH�RQO\�FUHGLEOH�VFHQDULR�IRU�)362�
YHVVHO�JURXQGLQJ�RQ�6FRWW�5HHI GXULQJ�RSHUDWLRQV�LV�GXH�WR�
DQ�H[WUHPH�ZHDWKHU�HYHQW�ZKLFK�FDXVHV�WKH�WXUUHW�PRRULQJ�
V\VWHP�WR�IDLO��,Q�WKLV�LQVWDQFH�WKH�NH\�FRQWURO�PLWLJDWLQJ�WKLV�
ULVN�LV�WKH�GHVLJQ�RI�WKH�PRRULQJ�V\VWHP��DQG�WKLV�FRQWURO�LV�
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EPBC 2018/8319 - Further advice on issues identified during the adequacy review of draft EIS 



On 4 October 2019, the then Department of the Environment and Energy provided comments to Woodside Energy Limited (Woodside) on a draft EIS prepared for the Browse to North West Shelf project (EPBC 2018/8319). 

On 29 November 2019, Woodside submitted a revised draft EIS to the Department for review. The Department found that the revised EIS substantially addressed the comments made on 4 October and was determined to be suitable for publication for public comment. However, it was noted that there remained a number of matters identified in the adequacy review that were not fully addressed.

The following table has been prepared by the National Offshore Petroleum Safety and Environmental Management Authority (NOPSEMA) and the Department of Agriculture, Water and the Environment (DAWE) to provide further guidance on what additional information or clarification is required to address these outstanding matters. It should be noted that in providing this guidance, DAWE and NOPSEMA have not undertaken an assessment of the EIS under the EPBC Act and draw no conclusions as to the acceptability or not of the proposed action, or the conclusions presented in the documentation by Woodside. The information provided in this table represents the information required at this time to address the outstanding matters raised in the adequacy review only. Please note that DAWE and NOPSEMA may seek further information during the assessment of the final EIS.

If WEL consider that the matters within the table have been fully addressed, or somewhat addressed, WEL should specify where the information that they consider addresses the matter is presented in the draft EIS/ ERD and any further content/clarification that may be needed. 
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		Further advice on issues identified during the adequacy check of the Draft EIS for EPBC 2018/8319



		Topic

		Issue

		Advice on key considerations for WEL 



		1. Environmental objectives and evaluation to demonstrate objectives can be met

		Context 

Table 6-7 provides an overview of environmental receptor sensitivity, environmental objectives and a summary of environmental context. 



Issues identified from adequacy check and initial preliminary review 

Proposed environmental objectives are currently high-level include ambiguous terminology and do not establish a measurable basis on which to compare predicted levels of impact and inform monitoring and adaptive management. 



The objectives set need to be measurable, achievable and specific (to the activity or aspect of the project) and the environment that may be affected.  Examples of inadequacies are provided below. If the Minister were to approve the proposed action, these objectives could be the basis of outcomes-based conditions that may be attached to an approval. For further information on outcomes based conditions please refer to the Outcomes-Based conditions policy (2016) available at https://www.environment.gov.au/system/files/resources/4519549d-7496-4146-8dd4-58d55a7457cb/files/outcomes-based-conditions-policy.pdf. 



Marine reptiles
Proposed objectives for marine reptiles are inadequate because:

· Objective 12 is not specific to the habitats critical to survival and BIAs for marine turtle populations that utilise Sandy Islet for nesting and Scott Reef for inter-nesting and foraging. In addition, there is no measurability to the term ‘substantial’ so that it is clear what extent, duration and severity of habitat modification is proposed to be acceptable. 

· Objective 13 uses the term ‘seriously’ which is not defined and the objective does not specifically apply to relevant marine turtle stocks and associated life stages potentially affected. 

· Objective 16 does not appear to be measurable as the information contained in the content of the EIS/ERD does not demonstrate that there is sufficient baseline data upon which to measure changes in the distribution of a population. 

· The objectives do not capture key recovery plan requirements and do not set levels of environmental performance at levels that are clearly not inconsistent with recovery plans. Relevant recovery plan requirements include:

· Adaptively manage turtle stocks to reduce risk and build resilience to climate change and variability.

· Manage anthropogenic activities to ensure marine turtles are not displaced from identified habitat critical to the survival.

· Manage anthropogenic activities in Biologically Important Areas to ensure that biologically important behaviour can continue. 

Marine mammals

Proposed objectives for marine mammals are inadequate because:

· Objective 12 is not specific to the BIAs for blue whales that may forage in waters off Scott Reef. In addition, the term ‘substantial’ is not defined or clearly measurable.  It is therefore unclear what extent, duration and severity of habitat modification is proposed to be acceptable.

· Objective 13 refers to the term ‘seriously’ which is not defined and does not specifically apply to relevant marine mammal populations.

· Objective 15 to not have a ‘substantial adverse effect on a population…or the spatial distribution of a population’ is not measurable and the content of the EIS/ERD does not demonstrate access to adequate baseline data to measure whether any changes to population distribution or health have occurred. 

· The objectives do not reflect key requirements from the Conservation Management Plan (CMP), which is a recovery plan made under the EPBC Act in effect from 3 October 2015, for blue whales or set a level of environmental performance that would ensure the project is managed in a manner not inconsistent with the requirements of the CMP for blue whales. Specifically:

· Manage anthropogenic noise in biologically important areas such that any blue whale can continue to utilise the area without injury, and is not displaced from a foraging area (Action Area A.2).

· Ensure the risk of vessel strikes on blue whales is considered when assessing actions that increase vessel traffic in areas where blue whales occur and if required appropriate mitigation measures are implemented (Action Area A.4).

· Continue to meet Australia’s International commitments to reduce greenhouse gas emissions (Action Area A.3).



		WEL should review the environmental objectives outlined in the draft EIS to ensure that objectives are measurable, specific and achievable. 



Updated objectives should be provided in the Supplementary Report along with sufficient information to:

· demonstrate clearer connection to and consistency with relevant statutory requirements. (This should include requirements of recovery plans for listed threatened species). 

· demonstrate how the objectives are able to be met through logical, well-reasoned and scientifically supported discussion.

In framing up the objectives, WEL should consider the requirements outlined under section 139(1)(b) of the Environment Protection and Biodiversity Act 1999 (EPBC Act), specifically that:



‘in deciding whether or not to approve for the purposes of a subsection of section 18 or section 18A the taking of an action, and what conditions to attach to such an approval, the Minister must not act inconsistently with …  (b) a recovery plan or threat abatement plan. …’. 



In particular, WEL need to demonstrate that the proposed action is not inconsistent with any relevant recovery plan or threat abatement plan under the EPBC Act, including, but not limited to: 



· Department of the Environment and Energy (2017). Recovery Plan for Marine Turtles in Australia. Australian Government, Canberra.

· Department of the Environment (2015). Conservation Management Plan for the Blue Whale - A Recovery Plan under the Environment Protection and Biodiversity Conservation Act 1999. Canberra, ACT: Commonwealth of Australia.



This should include consideration of specific statements within the recovery plans; for example, recovery action tasks, priority actions and recovery objectives.



For context, since the approval (14 August 2015) of the previous Browse FLNG assessment (EPBC 2013/7079), there is new relevant context that is important for informing the environmental impact assessment presented in the EIS. Examples include the Conservation Management Plan for the Blue Whale (2015), the Recovery Plan for Marine Turtles in Australia (2017) and National Light Pollution Guidelines for Wildlife (Final released in January 2020 and available here: https://environment.gov.au/biodiversity/publications/national-light-pollution-guidelines-wildlife).



		2. Threatened species 



		a. Whales

		Context: The pygmy blue whale (East-Indian Ocean) is a subspecies of blue whale that is listed as data-deficient on the IUCN red list, though the blue whale at the species level is listed as endangered under the EPBC Act and the definition of a species in the EPBC Act includes a sub-species therefore encompassing the pygmy blue whale under the endangered listing. The waters surrounding Scott Reef are identified in DAWE published resources as a ‘possible foraging BIA’ for the pygmy blue whale. Under the CMP for the Blue Whale, the requirements that apply to foraging BIAs also apply to ‘possible foraging areas’. The CMP for the Blue Whale identifies four key threats inhibiting the recovery of blue whales. Of these four threats, three reflect potential impacts and risks of the proposed Browse Project.



· Noise interference – specifically the impact of seismic, drilling, gas processing, and shipping noise on the ability of blue whales to find food or a mate, masking of biologically important cues, behavioural disturbance, displacement from essential resources, and the potential for injury/death. 



· Vessel disturbance – specifically the risk of vessel strike and the behavioural disturbance of whales from industrial, recreational and commercial activities.



· Climate change and variability – specifically the impact of ocean warming on changing species ranges, ocean dynamics and the subsequent availability of krill, as well as the impact of ocean acidification on the fecundity and sustainability of krill populations. 



In general, the outcomes of the evaluation are largely supported by the assumption that the presence of blue whales within the project area is unlikely. Given limitations associated with current data and contemporary knowledge on distribution and abundance, as well as habitat utilisation at Scott Reef, this isn’t a situation that lends itself to supporting the position that the presence of blue whales in the project area is unlikely.  



Issues identified from adequacy check and initial preliminary review 



Aspect - Noise

Based on the CMP for Blue Whales, the potential impacts of industrial noise are ranked as ‘moderate’ with climate change and variability ranked as ‘high’. Oil and gas platforms are identified as a threat for displacement of blue whales in offshore waters (CMP p.27) with the associated noise impacts assessed as ‘minor’ and ‘almost certain’. By contrast, the Draft EIS indicates the potential for noise impacts to be unlikely with a consequence of ‘minor’ (p.369). The conclusions of the risk assessment in the Draft EIS are based on the evaluation that “low numbers of transient marine mammals within the vicinity of the noise source may occur… Given that relatively low numbers of transient marine mammals are expected to occur seasonally within the project area, only slight behavioural modifications are expected to occur with no long term effects at a species population level” (p.15). Based on the evaluation provided to support this conclusion, it does not appear that the environmental impact assessment has taken into consideration important context from the CMP for Blue Whales, or the importance of the Scott Reef area as a foraging BIA for blue whales. 



Further, the outcomes and conclusions of the environmental impact assessment do not appear to be supported by modelling outputs and sufficient baseline data to justify assumptions that underlie the evaluation. For example:



· Outcomes of acoustic recording studies do not appear to have been taken into account in the draft EIS/ERD – e.g. “Woodside Kimberley Sea Noise Logger Program September 2006 to June 2009 Whales, Fish and Man Made Noise. Specifically the year round presence of Bryde’s whales and regular presence of Blue Whales. Specifically between September 2008 and June 2009 (1 season) a minimum of 14 blue whales were detected singing within the Scott Reef channel. The above report also demonstrates annual variability meaning a number of years of data is needed to understand blue whale distribution and habitat use at Scott Reef. Given inter-annual variability and population growth, Scott Reef may be a more important habitat than is recognised in the draft EIS.  Taking into account the proposed duration of the project, this context is important for supporting an evaluation of impacts and risks to blue whales now and into the future and in demonstrating that the project can be managed consistent with the CMP.  

· There are numerous sources of anthropogenic noise from the project, some are shorter term inputs to the marine soundscape while others (such as the operation of the FPSO and choke noise from wellheads) represent a more chronic input to the marine soundscape at Scott Reef.  In the context of low frequency cetaceans, modelling study results indicate:

· Choke noise modelling (2 transects) did not consider transmission of sound perpendicular to the chosen transect along the deeper water of the channel. Based on the proposed location of the well heads and the presented modelling outputs there is the possibility for behavioural disturbance in blue whales within the narrow corridor of the Scott Reef channel where they have been observed and acoustically detected. This matter has been inadequately recognised and evaluated in the EIS / ERD. 

· The potential for:

i. behavioural disturbance from vessel activities out to 10.5 km (MODU), 2.25 km (OSV), 8.77 km (FPSO with DP), 0.57 km (FPSO without DP) and 8.89 km (FPSO offtake) within the PBW foraging BIA. 

ii. TTS in marine mammals at distances of 1.69 km for VSP, and 1.6 km from FPSO offtake activities. 

iii. PTS and TTS for marine mammals from pile driving activities to extend to 5.35 km and 29.46 km respectively for low frequency cetaceans based on one pile being hammered per day. Given these ranges appear to be beyond what proposed controls can effectively mitigate, the EIS/ERD does not demonstrate that it is possible to manage project activities to not be inconsistent with the CMP.

· Based on ANIMAT modelling, 1.65 and 1.64 (3.39%) animals are predicted to experience TTS within the migratory and foraging areas respectively. This modelling is considered to be a more realistic tool for assessing potential impacts on animals as it incorporates the movement patterns of animals, resulting in a prediction of realistic exposures that generally decreases the modelled range to potential impacts. A 2 km exclusion zone has been applied in the modelling which discounts any animats within 2 km of the sound source. Despite this, blue whales within the foraging and migratory BIAs are still predicted to experience temporary injury outside the 2 km exclusion zone. By excluding all animats within 2 km of the sound source, the modelling methods assume that the exclusion zone will be 100% effective in mitigating noise impacts and consequently may underestimate the number of whales that could experience injury from the activity. 



Given the points above (i.e. potential for injury and behavioural disturbance within the foraging BIA) the EIS/ERD does not demonstrate that that the impacts from noise generating activities of the proposed project can be managed such that they will not be inconsistent with the CMP. 



Aspect – Vessel interactions

With respect to vessel operations, there is a commitment to only travel 6 knots in the Scott Reef channel and a maximum 30 knots in sensitive areas at sensitive times. The acceptability evaluation in relation to vessel disturbance is underpinned by the low observation rates of pygmy blue whales during WEL’s surveys leading to conclusions that they are not likely to be encountered (p.591) and that the FCT vessel can slow down rapidly. However, given the dive patterns of pygmy blue whales and their size, it is possible for a whale to be very close to the surface before being visible to the eye. It is unclear based on the risk evaluation how the level of vessel activity can be managed to adequately address the threat of vessel interactions with blue whales.







Cumulative impacts 

Based on the specific threats and actions identified in the CMP for Blue Whales, the nature and scale of the project including its associated noise emissions and vessel traffic in a sensitive area, it is not clear how the project (including all different potential impacts) is proposed to be managed to be not inconsistent with the CMP. 



In addition, the CMP for Blue Whales states that “the cumulative impacts of listed threats should also be considered” and it is unclear that the full extent and severity of impacts and risks has been considered. For example, there is the potential for the project to impact blue whales directly through noise emissions and vessel traffic, and indirectly through impacts to krill availability and climate change. Climate change may result in additional pressures including changing blue whale migratory ranges, changes to the availability and fecundity of krill (through ocean acidification, changes in ocean dynamics, changes in sea temperature), as well as potential impacts of light spill on krill distribution. Given the suite of pressures on the blue whale population including the declining krill abundance as a result of krill fisheries in the southern feeding grounds (identified in the CMP), the draft EIS does not discuss in sufficient detail the possibility that transitory feeding grounds such as that at Scott Reef will be increasingly important to sustaining a growing population.



		WEL should provide clearer, logical and robust impact and risk evaluation that acknowledges the potential for blue whales to occur within the project area and the potential ongoing importance of the Scott Reef foraging BIA for the population. 



The EIA for whales should demonstrate the impacts and the risks of the activity both in isolation and cumulatively.



The EIA and objectives will need to demonstrate consistency with the Conservation Management Plan for Blue Whale including the actions and objectives within the plan and how the proposed action is not inconsistent with the CMP for the Blue Whale and would not result in an unacceptable impact. 



In order to respond to the issues identified to date, WEL could consider committing to further studies and monitoring. This could include ongoing monitoring of received levels relative to adopted impact thresholds to verify the acceptability of received levels of underwater noise to cetaceans, and targeted acoustic and tracking studies. 



Any future survey design to understand the distribution and abundance of blue whales in this habitat would need to adequately take into account inter-annual variation in blue whale habitat use and distribution so that appropriately designed to capture temporal variability at seasonal and annual timeframes.





		

		b. Turtles 

		Marine turtles 



Context: Scott Reef and Browse Island are considered ‘Major’ important nesting areas for green turtles. The ‘Recovery Plan for Marine Turtles in Australia 2017-2027’ (Commonwealth of Australia, 2017) establishes the following recovery actions:

· Manage anthropogenic activities to ensure marine turtles are not displaced from identified habitat critical to the survival as per section 3.3 Table 6. (Action area A1)

· Manage anthropogenic activities in Biologically Important Areas to ensure that biologically important behaviour can continue. (Action area A1)

· Artificial light within or adjacent to habitat critical to the survival of marine turtles will be managed such that marine turtles are not displaced from these habitats. 



The recovery plan also estimates the Scott Reef green turtle population to be between 1,000 and 5,000 individuals (nesting on Sandy Islet) with an average re-migration interval of 3-5years. Average internesting interval is 10 days based on satellite tracking (EIS p139). There is limited data available on hatching success and hatchling success / emergence. 



The relevant threats to Scott Reef green turtle stock according to the recovery plan include:

· Climate change and variability 

· Chemical and terrestrial discharge 

· Habitat modification - infrastructure / coastal development. 



The evaluation of impacts to marine turtles presented in the EIS / ERD does not adequately recognise the absence of alternative nesting habitat for the Scott Reef green turtle stock and the relative significant of Sandy Islet for the survival of this stock.



Issues identified from adequacy check and initial preliminary review 



There appears to be a high degree of uncertainty in the predictions of impacts to the Browse Island turtle nesting stock and Scott reef foraging populations and the implications of these impacts for population maintenance and recovery.  Some of the matters that lead to uncertainty and present challenges in demonstrating that the project is able to be managed in a manner that is not inconsistent with the recovery plan are outlined below. 



Aspect: light 



Light modelling used to inform the light emission predictions for the draft EIS was the Jacobs Report 2014 prepared for Browse FLNG and ERM 2010 report prepared for Browse Upstream LNG Development. Modelling was undertaken to determine illuminance values measured in lux at pre-determined distances from an FLNG facility and proposed TRE drill centre.  Since these modelling studies were undertaken, there is additional important context relevant for informing the acceptability of impacts on marine turtle populations, in particular the Recovery Plan for Marine Turtles in Australia 2017-2027 and National Light Pollution Guidelines for Wildlife Including marine turtles, seabirds and migratory shorebirds (2020). These documents set out specific considerations that are applicable to evaluating potential impacts to marine turtles from artificial light attributed to the Browse project. 



There are a number of limitations of the light modelling studies that affect the reliability of modelling results for informing the environmental impact assessment presented in section 6 (chapter 1). In addition, there are inadequacies in the evaluation of light impacts that collectively lead to uncertainty as to whether the project can demonstrate that impacts will not be inconsistent with the Marine Turtle Recovery Plan. Examples include: 



· Modelling studies have not predicted the light attenuation / received levels from flaring associated with the Torosa FPSO. On the basis that flaring will be required during start-up / commissioning until steady state (FPSO), and given the uncertainty on the duration and intensity of flaring during commissioning, the absence of modelling to predict received levels at Sandy Islet and surrounding waters is considered an important omission of the EIA.

· The draft EIS / ERD does not appear to include an assessment of light glow impacts on both nesting turtles and emerging hatchlings. While light glow is largely variable and is complex to predict, compounded by scattering of light by airborne particles, it is an important impact pathway that needs to be evaluated in order to understand the potential for, and severity of, impacts to the nesting population and hatchlings. According the National Light Pollution Guidelines the recommended 20 km buffer for evaluating impacts on important turtle habitat is based on sky glow approximately 15 km from a nesting beach affecting flatback hatchling behaviour and light from an aluminium refinery disrupting turtle orientation 18 km away which is important in the context of predicting the effects of light glow on hatchlings.

· The Torosa FPSO is located within a habitat critical to survival for green and hawksbill turtles.  The EIA states that most of north Scott Reef would experience sea level of brightness in the order of 0.005 to 0.035 lux. However, the evaluation does not appear to predict the received levels of light at Sandy Islet in biologically relevant wavelengths (i.e. those from UV-yellow) and discuss the potential implications for marine turtles exposed to these levels of light using relevant scientific literature. 

· Within 12km of the FPSO there is potential for light to be received at levels that may impact in-water life stages of marine turtles for a 40 year duration. This represents the potential behavioural disturbance footprint (approx. 450km2 of habitat critical at Scott Reef from the FPSO alone). The magnitude of this potential impact and the potential consequences for hatchlings and foraging marine turtles does not appear to be evaluated in the context of demonstrating that biologically important behaviour can continue across the area of potential impact. 

· The EIA provided does not predict the received levels of light at Sandy Islet (in biologically relevant wavelengths and intensities) from cumulative light sources related to the proposed action (including the construction phase) and compare these levels to biologically relevant impact thresholds document in published literature. 

· There is limited information on the light mitigation / management measures that are proposed to apply to the drilling, construction and operational phases of the project. There are limited commitments to the application of mitigation hierarchy including the adoption of specific light management measures and it is unclear what best practice lighting design features (outlined in the National Light Pollution Guidelines for Wildlife) are proposed to be adopted to minimise artificial light impacts. 

· There is limited information on the impact verification and monitoring studies that will be implemented to verify that the project has been able to meet environmental objective(s) for marine turtles and that artificial light has not resulted in impacts inconsistent with the recovery plan. 



Aspect: Noise



Noise modelling indicates that there is potential for marine turtles to be injured within 250m of the pile driving activities and experience TTS within a 5km radius from the source with behavioural disturbance thresholds reached beyond 5km (Tables 58 and 59 Chapter 10 D.3).  In addition, there is potential for TTS thresholds to be exceeded during drilling activities and during operational activities of the FPSO should DP be utilised. 



The marine turtle recovery plan requires the management of anthropogenic activities to ensure marine turtles are not displaced from identified habitat critical to their survival. However, the EIS / ERD does not make a robust case for how noise generating activities of the project will be managed such that turtles are not displaced from habitat critical to survival. This is particularly the case for pile driving activities which have potential to displace turtles over a substantial area of habitat critical (i.e. the Torosa FPSO anchor piling location).  



While it is acknowledged that ANIMAT modelling has been undertaken to estimate the number of turtles exposed to noise during various stages of the project, the reliability and plausibility of ANIMAT modelling outputs is largely contingent on understanding animal distribution, abundance and behaviour.  The data for Scott Reef green turtle nesting and resident / foraging populations is limited, generating uncertainty for impact assessment and for drawing conclusions relative to recovery plan requirements. 





Aspect: Subsidence 

 

The draft EIS / ERD predicts that production activities through the extraction of naturally high-pressured reservoir fluids, will cause a reduction in the reservoir’s pressure, which has the potential to result in the compaction of the geological layers overlying the reservoir leading to potential gradual subsidence (sinking) of the seabed within the field location.



It is estimated for the proposed Browse to NWS Project that the vertical seafloor movement predicted to be in a range between 2.6 – 8.9 cm) over 40 years based on modelling. The EIS / ERD states that the subsidence assessment is ‘based on the peer reviewed modelling results described above with a maximum subsidence of less than 10 cm over field life’. 



According to the Recovery Plan for Marine Turtles, the Scott Reef green turtle stock is considered to be restricted in its capacity to expand into other nesting areas in the event that nesting beaches are lost or sand temperatures increase as a result of climate change. 



The draft EIS/ ERD has not made a robust case for why the potential reduction in the height of Sandy Islet by ~10 cm will not modify habitat critical to survival, or that resulting impacts for marine turtles are not inconsistent with the recovery plan. This evaluation needs to take into account the following factors:

· The genetically isolated / distinct nesting stock with limited / no alternative nesting habitat should modification result in reduction or removal of suitable nesting habitat

· The areal extent of reduced suitable habitat for nesting turtles and the implications for nesting success / re-productive success noting that there is a high density of nesting already taking place (Guinea, 2009). 

· Why a reduction in any habitat that is classified as ‘habitat critical to survival’ is not inconsistent with the recovery plan when the recovery plan requires:

· Minimise anthropogenic threats to allow for the conservation status of marine turtles to improve so that they can be removed from the EPBC Act threatened species list.



In addition, the draft EIS / ERD does not provide an adaptive management framework that is able to demonstrate that action can be taken to remedy impacts in the event that any subsidence-related effects are greater than anticipated resulting in significant modifications and the loss of habitat critical to the survival of the Scott Reef green turtle population. 



Cumulative impacts 



The project represents a large scale, multiple activity project, parts of which are located in areas identified as habitat critical to survival for marine turtles.  



While table 9-11 (ch9) provides a discussion on cumulative impacts to marine turtles, the statement ‘impacts from these aspects on marine turtles are not predicted to be significant and it is considered that they can be managed to an acceptable level through the implementation of mitigation measures’ is not substantiated because:

· It does not appear that the precautionary principle has been adequately applied taking into account the duration of the project, its location in habitat critical, relative significance of Scott Reef for green turtles and the levels of uncertainty in the predictions of impacts from light, subsidence and underwater noise impacts. 

· It is not yet clear that there will be relevant biological and impact monitoring programs in place that are able to detect changes attributed to the project and inform management response

· The EIS / ERD does not make firm commitments to specific adaptive management measures that can be implemented in the event that measured impacts are confirmed to be unacceptable/ inconsistent with the marine turtle recovery plan.   

· The majority of effective mitigation measures, including consideration of avoidance and lighting design measures, need to take place at the early design / engineering phases of the project. 



		WEL should provide clearer, logical and robust impact and risk evaluation that acknowledges the importance of Scott Reef to marine turtles.  



The EIA should demonstrate the impacts and the risks of the activity both in isolation and cumulatively (across multiple impact pathways).



The EIA and objectives will need to be reviewed to demonstrate consistency with the requirements of the Recovery plan, including that:

· marine turtles are not displaced from identified habitat critical to the survival; and 

· that biologically important behaviour can continue.

WEL will need to demonstrate through the impact analysis that the proposed action is not inconsistent with the recovery plan including those points outlined above.



In order to respond to the issues identified to date, WEL could consider committing to further studies and monitoring. This could include ongoing monitoring of population viability / trends (e.g. nesting success, hatching success, and emergence success) which may require additional collection of baseline data and will require rigorous scientific design. 





		

		c. Sea birds

		Context:

Migratory Seabirds – Section 6.3.3.4 p. 341 acknowledges the potential for light to disrupt the magnetic compass of migrating birds and offshore facilities to disrupt migration by attracting birds either directly as a result of light emissions or indirectly as a result of light attracting other sources of prey. 



Issues identified from adequacy check and initial preliminary review 



The impact assessment provides an overview of the East Asian Australasian flyway overlap with the Browse project area. It concludes that there is unlikely to be an impact as there is no significant nesting or roosting areas nearby. This assessment is disjointed and appears to overlook the potential impact of the project infrastructure on migrating seabirds/shorebirds utilising the East Asian Australasian flyway and the potential for disruption to migration. It is acknowledged that the red wavelength of light is most likely to disrupt the magnetic compass and the wavelengths of light from MODU fall below this. However it is also stated that the blue green wavelengths of light are important for magnetic compass orientation and this is not considered in enough detail. 



This information is important in the context of Australia’s obligations under the JAMBA and CAMBA. 



		WEL should consider providing further information on proposed mitigation and management measures, including demonstrating how proposed controls will ensure an acceptable level of impact to seabird populations.





		3. Environmental quality of the Commonwealth marine area and Scott Reef

		Aspect:  FPSO wastewater discharges, including Produced water (PW)



Impacts to water quality are predicted from the discharge of produced formation water and cooling water from the FPSO facilities during the operations. According to the EIS / ERD operational discharges at the FPSO facilities will be managed to meet 99% species protection or no effect concentrations at the edge of the mixing zone and at the State waters 3 nm boundary 95% of the time (informed by based on dispersion modelling results). Based on the assessment provided in the EIS / ERD. Is it concluded that there will be no impacts from operational discharges to water quality within the Scott Reef shallow water benthic habitats (<75 m). 



Issues identified from adequacy check and initial preliminary review 



It is unclear how WEL’s commitment to achieve 99% species protection at the state waters boundary around Scott Reef would ensure WA’s environmental quality objectives and expectation that a maximum level of protection be afforded to state waters at Scott Reef will also be able to be achieved.



Given uncertainties associated with wastewater discharges from the FPSO, the EIS / ERD needs to assess the impacts to the environmental quality of the area that may be affected by planned discharges and evaluate why impacts are acceptable in the context of the values of the Commonwealth marine area (rather than seeking an assessment and approval of a ‘mixing zone’. This approach requires clearer presentation and discussion of the impacts and levels of protection being proposed and what this means in terms of protecting the water quality values defined under the National Water Quality Management strategy and guidelines. 



		WEL should provide further information and clarification in Supplementary Report to demonstrate, with a high level of confidence, that the environmental objectives for PW and environmental quality objectives for the Commonwealth marine area, including Scott Reef can be achieved.  





		4. Risk to Scott Reef - 

Oil spill 

		Context: 

The oil spill modelling described in the draft EIS was characterised by a number of issues which provide some indication that the modelling results were not providing sufficient inputs into an appropriate description of the environment, risk assessment, and response planning. 

Examples of issues identified in the preliminary adequacy-for-publication review of the draft included: 

· emulsification thresholds for asphaltenes, 

· minimum exposure threshold concentrations for surface, dissolved, entrained, and shoreline concentrations

· modelling of oil fate and behaviour in shallow-water areas. 

While some improvements were made in the published Draft EIS issues remain with these points.



Issues identified from adequacy check and initial preliminary review



The EIA does not fully describe and provide a detailed evaluation of the expected fate, behaviour and ecological consequences of oil in shallow water habitats of Scott Reef. 



While the scenario of the FPSO vessel grounded on the reef has been identified in the EIS / ERD (p452), there does not appear to be consideration to further reducing the likelihood of a condensate release through adoption of engineering controls. Consideration should be given to engineering controls or evaluation of feasible alternatives such as double bottom / hull or other engineering measures that would further limit the likelihood and potential scale of a condensate spill resulting from a vessel grounding scenario. 



Addressing these issues is important to support a case for the inherent acceptability of spill risks for the project taking into account the proximity of the Torosa FPSO to Scott Reef, and the potential for a spill of this nature to impact on the values of the Scott Reef complex, key ecological features and habitats for threatened and migratory species within hours of a large scale condensate spill occurring. 

		In the supplementary report WEL should consider:

· providing further information evaluating the consequence of an oil spill for ecological integrity of Scott Reef taking into account time to contact severity and irreversibility of impacts. 

· updating oil spill modelling based on current scientific literature including NOPSEMA guidance on oil spill exposure threshold concentrations (incl. MDO) and ITOPF guidance on emulsification thresholds. 

· adopting engineering controls to further reduce the likelihood FPSO grounding on Scott Reef and the subsequent release of condensate. 





		5. Decommissioning

		Draft EIS does not provide adequate commitment in relation to the process that will be applied to the project for progressive removal of property from the title areas as it becomes disused. 

		WEL should consider clear commitments to progressively removing property from title areas as it becomes disused at the end of activity stages. 





		6. Greenhouse Gas Emissions



		[bookmark: _GoBack]The Draft EIS considers avoidance, mitigation and management of Greenhouse Gas at a high level, however, the document lacks detail including:

· how GHG emissions have been avoided,

· how effective the proposed measures are,

· whether the measures are mitigating emissions to the greatest extent possible,

· whether the measures proposed are best practice

· what other options there are that might be considered to achieve better outcomes over the life of the project including but not limited to investigation of emerging technologies, research into better methods etc. 



		WEL should consider providing further evidence to demonstrate that GHG emissions have been avoided, mitigated and managed to the fullest extent possible within the scope of the project. 



This should include consideration of emerging technologies and their applicability to the project and options to look at research to develop better mitigation technology over the life of the project. 







		7. Offsets

		Offsets are required to compensate for residual significant impacts, and are not used to make unacceptable impacts acceptable. 



No discussion of offsets is provided in the draft EIS. Where a residual significant impact occurs that is determined to be acceptable, offsets will be required to compensate for the residual impacts.

The Department expects that an offset package will be developed for this project which may include Green Turtles, Pygmy Blue Whales, Greenhouse Gas Emissions and the environment of Scott Reef.

		WEL to commit to developing an offset plan for whales, turtles, GHG and Scott Reef and should provide information in the supplement on proposed offset options. 



As stated within the EIS guidelines, any offsets proposed must consider the principles in the Environment Protection and Biodiversity Conservation Act 1999 Environmental Offsets Policy (2012) (among other considerations in 3.10.4 of the EIS guidelines.
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Australian Government 


Department of the Environment and Energy 


EPBC Ref: 2018/8319 


Richard van Lent 
Senior Vice President Browse 
Woodside Energy Ltd 
GPO Box 0188 
PERTH WA 6840 


Dear Richard van Lent, 


Direction to publish draft Environmental Impact Statement and amended fee schedule for 
Browse to North West Shelf Development, Indian Ocean, WA 


I am writing to you in relation to your proposal to develop and extract hydrocarbons from 
Brecknock, Calliance and Torosa gas reservoirs near Scott Reef in WA, located 
approximately 425km north of Broome, Western Australia. 


On the 22 February 2019, a delegate of the Minister decided that the proposed action is a 
controlled action and that it requires assessment and a decision about whether approval 
should be given under the Environment Protection and Biodiversity Conservation Act 1999 
(EPBC Act). 


The Department has reviewed a draft of the Environmental Impact Statement that you 
prepared for the proposed action and has determined that the draft EIS meets the 
requirements of the EIS Guidelines and the requirements for publication for public comment. 


You are now required to publish the information you have provided on the proposed action 
within 20 business days of the date of this letter. This allows for public consultation on 
the potential impacts of your project. 


The information must be available for comment for 40 business days and during this time 
any third parties can comment on the proposed action. The Department has reviewed and 
approved a draft of the public comment notice that you provided . 


. The Department has agreed with the WA government that public comments can be 
submitted to the WA Environment Protection Agency's consultation hub in relation to both 
the Commonwealth and State processes. Any comments received will be provided to you in 
full so that you have an opportunity to address any issues raised. You are then required to 
provide us with: 


• a copy of all public comments received (if any); 
• a summary of each of the comments (if any) and how you have addressed each of 


them; and 
• a revised version of your documentation with any changes or additions needed to take 


account of the public comments (if any); or 
• if no public comments are received, a written statement to that effect. 


Once you have provided us with this information, you will then need to publish the summary 
of comments and your responses, together with the original documentation including any 
changes or additions made in response to the published comments (or a notice which meets 
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the requirements of the relevant provisions of Part 16.03 (5 - 7) of the Environment 
Protection and Biodiversity Conservation Regulations 2000 (EPBC Regulations)) within 10 
business days. 


Cost recovery fees 


Please note, under subsection 520(4A) of the EPBC Act and the EPBC Regulations your 
assessment is subject to cost recovery. 


Please find attached a revised fee schedule for your proposal and note that these fees have 
changed. An invoice for Stage 3 and Stage 4 will be provided shortly. 


Please note the fee for Stage 3 must be paid before the Department can review the finalised 
preliminary documentation and provide guidelines on how to publish this. Stage 4 must be 
paid before the Department can decide whether the proposed action can be approved or not. 


If you disagree with the fee schedule provided, you may apply under section 514Y of the 
EPBC Act for reconsideration of the method used to calculate the fee. The application for 
reconsideration must be made within 30 business days of the date of the fee schedule and 
can only be made once in respect of a fee. Further details regarding the reconsideration 
process and an application form for reconsideration can be found on the Department's 
website at: http://www.environment.gov.au/protection/environment­ 
assessments/assessment -and-approval-process/refer -proposed-action. 


The assessment process will commence once we have received any public comments and 
your responses to them. A decision on whether the proposed action can be approved or not 
would generally be expected within 40 business days of that time, unless further information 
is required. 


If you have any questions about the assessment process or this decision, please contact the 
project manager, Andrew Palmer-Brodie, by email to andrew. palmer­ 
brodie@environment.gov.au or telephone 02 6274 1002 and quote the EPBC reference 
number at the top of this letter. 


Yours sincerely 


Gregory Manning 
Assistant Secretary 
Assessments (WA, SA, NT), Post Approval and Policy Branch 1:3 December 2019 
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EPBC 2018/8319 – DAWE comments on the Supplement Report to the draft EIS/ERD 


Department of Agriculture, Water and the Environment 


Comments on the Supplement Report to the draft EIS/ERD for Browse to North West 
Shelf Development, Indian Ocean, WA (EPBC 2018/8319) 


 
On 30 June 2020 (revised on 6 July 2020), Woodside Energy Ltd (Woodside) submitted Rev 0 


of the Supplement to the draft EIS/ERD. 


The following table has been prepared by the Department of Agriculture, Water and the 


Environment (DAWE) in consultation with the National Offshore Petroleum Safety and 


Environmental Management Authority (NOPSEMA) to provide input into whether DAWE 


consider the supplement adequately address the outstanding matters raised by 


DAWE/NOPSEMA and the public submissions received.  


Further information is required from Woodside, as outlined in Table 1, in order for the 


Supplement to be considered adequate for publication.  


Table 1: Department of Agriculture, Water and the Environment comments on the supplement  


Relevant 


section of 


the 


supplement 


DAWE Comment Adequacy 


of the 


supplement 


General The Supplement does not include a description of the 


methodology applied by Woodside to identify, consider and 


respond to public comments. Please amend the supplement to 


include this to provide greater transparency and assist the public 


to more easily understand how Woodside identified, considered 


and responded to public comments. 


Requires 


further 


information 


1.1 Paragraph mentions NWS joint venture but no further information 


on what/who this is. Please provide a brief description of this so 


the public are aware of what this refers to.  


Requires 


further 


information 


1.2 Please amend the Department name to ‘Commonwealth 


Department of Agriculture, Water and the Environment’ and ‘the 


then Department of the Environment and Energy’ 


Please include details on the state process and why the 


submissions are not relevant to both processes, so the public 


understands the connections/differences between the proposals. 


Requires 


further 


information 


1.3.2 Please adjust the number of submissions received reflecting the 


additional review of the public submissions provided by WA. 


The numbers for Browse to North West Shelf Commonwealth 


submissions should be as follows: 


• Total of 19,898 submissions. Of the 19,898: 


o 19,789 are proforma submissions; 


o 99 standard submissions (received through the hub); and 


o 10 standard submissions (received through other 


pathways). 


Requires 


further 


information 
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1.3.2 Please specify the number of comments that were ‘for the 


proposal’, ‘against the proposal’ or ‘not specified' within this 


section of the document. 


Requires 


further 


information 


Table 2-1 - 


First row 


below 


header row 


Given the change in height described and expected line of sight 


distance, please provide the information has Woodside used to 


draw the conclusion that the light is not expected to be visible 


from Sandy Islet. This section should also discuss whether the 


intensity of light at the current identified receptors has changed 


rather than just that no additional receptors are being 


considered. 


Requires 


further 


information 


Table 2-1 – 


Ninth row 


below the 


header row 


The Department notes the change. Please include a definition of 


what constitutes a ‘Safety of life at sea event/SOLAS’. 


Requires 


further 


information 


Table 3-1 This table only includes the Department’s advice and not the 


issues identified. Please include the Department’s whole 


comment including the issues column to ensure the 


process/comment is transparent to the public.  


Requires 


further 


information 


Table 3-1 


row 2-c 


It is unclear why the state ERD is referred to here. Should this be 


a reference to the Commonwealth draft EIS? 


Requires 


further 


information 


Table 3-1 


row 3 


The Environment Quality Management Plan (EQMP), which has 


been provided to the state as part of the assessment, is relied 


upon to address public comments, and will be implemented for 


this project should be attached to the supplement.  


Requires 


document to 


be attached 


Table 3-1 


row 6 


Please make a clear statement whether or not geo-sequestation 


is proposed in the supplement, rather than reflecting that the 


draft EIS/ARD did not propose it. 


Requires 


further 


information 


LCA Report, 


ACIL Allen 


Economic 


Impact 


Assessment, 


AIMS study 


and EQMP 


The supplement must include all documents relied upon for the 


responding to public comments. These documents are 


referenced in multiple sections but are not attached to the 


supplement.  


To ensure public transparency please ensure that these 


documents are attached, and not simply ‘weblinks’ (which can 


‘break’ resulting in the public not being able access these 


documents to review). 


Requires 


documents 


to be 


attached 
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5.34 It is a requirement that the public comments be addressed within 


the Browse to North West Shelf supplement or a clear reference 


[within the supplement] to where the corresponding response is 


located in the North West Shelf Extension [EPBC 2018/8335] 


Response to Submissions. 


The Department accepts that it is Woodsides preference is for 


the National Heritage assessment information, and the response 


to public comments in relation to this assessment, will be 


addressed in North West Shelf Extension project [EPBC 


2018/8335].    


However, in its current format the supplement does not clearly 


identify where each relevant response to public comments have 


been addressed in the North West Shelf Extension response to 


submissions. The supplementary report must include, for the 


public and regulators, a clear reference to where the 


corresponding response is located in the North West Shelf 


Extension Response to Submissions document. 


The supplement should include:  


• reference to North West Shelf Extension Response to 


Submissions rather than just the North West Shelf 


Extension ERD (for which some documents have been 


amended since this time); 


• specific references to the sections within North West 


Shelf Extension Response to Submissions that address 


the National Heritage matters raised within specific public 


comments for the Browse to North West Shelf proposal; 


and  


• consider comments which may have only been submitted 


in response to the Browse to North West Shelf proposal 


and that may not have also been submitted to the North 


West Shelf Extension (should they exist). 


Requires 


further 


information 
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5.27 and 7.1 


(Table 7-1) 


A substantial number of submissions raised concerns in relation 


to the impacts of the project on the Scott Reef green turtle stock. 


CCWA state that the EIS downplays the impacts that the 


potential seabed subsidence risk could have on habitat 


critical to the survival of the green turtle. While the 


EIS/ERD acknowledges that ‘slight impacts’ are predicted 


to occur from drilling (i.e. sinking of the seabed), it 


concludes that ‘reef growth rates are expected to match 


or exceed any sea level reduction’ and considers the 


impact ‘acceptable’. The CCWA asserts that the 


evaluation is unfounded and discounts the vulnerability of 


the Sandy Islet habitat to sea level rise, cyclones and 


industrial threats. Loss of habitat will significantly impact 


on the ecological functioning and process of the green 


turtle stock. 


While Section 5.27 acknowledges that subsidence is a risk, the 


evaluation of this risk in the Supplement does not address the 


CCWA point in relation to the compounded effects of subsidence 


combined with sea-level risk and increased tropical storm 


intensity attributed to human-induced climate change and the 


knock on consequences for future availability of habitat critical to 


survival of the species and stock recovery. 


Please evaluate the risk of subsidence in the context of: 


• loss/modification of habitat critical to survival for the 


Scott Reef green turtle stock and the additive impacts 


from sea level rise; and 


• changing storm frequencies / intensity and storm surge 


associated with a changing climate.  


This should include an estimate of the aerial extent / percentage 


loss of critical habitat predicted under these scenarios.  


This information is necessary to adequately address 


comments/claims that the project will impact on the ecological 


functioning of the green turtle stock.  


Requires 


further 


information 
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5.18 Multiple submissions raised mercury (Hg) content in the 


produced water (PW) stream and why no mercury recovery units 


for the PW stream are proposed on the FPSO facilities. Public 


comments noted concerned about use of language such Hg is 


‘expected to be partitioned’, in absence of evidence or facts 


about this process. The supplement does not consider the 


potential for biota to be chronically exposed to high 


concentrations of Hg in water near the PW discharge sources, 


implications of Hg being transformed in situ once ingested, or the 


potential for consumption of those biota by higher levels of the 


food chain to result in bioaccumulation. 


Woodside should provide further information (including 


supporting evidence) about impacts and management of Hg in 


PW discharges. In particular, to support arguments around 


selection of measures to address Hg contamination (e.g. Hg 


recovery units), the response should benefit from further facts 


and evidence to support conclusions regarding ‘expectations’ for 


Hg to be partitioned in the environment and discussion of the 


potential for chronic near-source exposure, potential for 


transformation and ingestion and potential implications for 


bioaccumulation of Hg. 


Please also clarify the predicted extent of a mixing zone for the 


southern FPSO PW discharge.  


Requires 


further 


information 


5.20 The supplement describes additional controls adopted for drilling 


discharge associated with Torosa wells proposed in the State 


Proposal Area. While this is positive, the significant emphasis 


placed on these wells and their discharge management, creates 


some uncertainty with regard to the control measures that will 


apply to wells proposed in the Commonwealth Marine Area. 


The supplement refers to a threshold of 6.5mm for sediment 


deposition. This is not demonstrated as a suitable threshold for 


ensuring that acceptable levels of protection for environmental 


quality will be maintained. 


Further, controls for drilling discharges are referred to as being 


contained in the EQMP. This document is not provided and is 


required to be attached. The Supplement should include 


information that demonstrates that the controls identified are 


suitable to mitigate the specific risks presented by the activity. 


Please amend the supplement to: 


• justify use of a 6.5mm sediment deposition threshold as the 


basis for arguing impacts are acceptable; and  


• explain how the controls identified for drilling discharges are 


suitable to mitigate the specific impacts presented by the 


project. 


Requires 


further 


information 
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6-1 Please explain the relationship, if any, between objectives 


defined in the draft EIS and those presented in the Supplement. 


Where proposed environmental objectives in the draft EIS are 


proposed to be superseded by those in the supplement, please 


explain how these changes will result in the equivalent, or better, 


environmental protection performance outcomes 


Additional to this, the environment objectives would benefit from 


being better defined, as follows: 


• defining the term ‘predicted impact areas’, which is used in 


some environmental objectives; 


• define the term ‘defined threshold’ relevant to objective 21; 


and  


• define the terms ‘substantial change’, ‘substantial adverse 


effect’, ‘lasting effect’ and ‘adverse effect’. 


Requires 


further 


information 


Multiple 


sections 


including 


4.22 and 


5.28 – 


Impact to 


blue whales 


While there were no specific comments about the monitoring and 


management in place for blue whales, Woodside pointed back to 


MF-6 in the Supplement in response to public submissions 


raising concerns for the impact of the activity on blue whales. 


Section MF-6 details that Woodside has committed to 


undertaking monitoring programs throughout the project to verify 


impact predictions and inform adaptive management with 


monitoring objectives included in Section 4.2.2 of the 


Supplement, however, the objectives do not include adaptive 


management arrangements. The supplement should be updated 


to include information about the adaptive management program, 


including its implementation throughout the project.  


It is also stated in Section 5.28 that studies supported by 


Woodside have been used to inform the presence and 


distribution. The response provided to public submissions about 


blue whales (MF-9) indicates that monitoring studies will be used 


to inform adaptive management and that the environmental 


impact assessment has been informed by targeted studies, 


however, this does not appear to be the case when looking in 


further detail at the information provided in the Supplement and 


the objectives of the monitoring studies. 


Please detail in the supplement, the purpose for, and how, the 


verification studies are integrated with an adaptive management 


program and how the management program will feed into a 


change in mitigation or management measures. 


Requires 


further 


information 
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6-1 No. 1 This objective refers to the Browse project. Please clarify how 


this relates to the NWS Extension project and whether this 


objective includes consideration of National Heritage in relation 


to this environmental objective.  


Requires 


further 


information 


7.1 Please list the total number of submissions included within 


Attachment D.1.  


Requires 


further 


information 


7.1  


Table 7-1  


Multiple 


submissions 


raised the 


issue 


To address public comments raised in the submissions, lease 


provide further details on how the project is consistent with the 


principles of ESD, in particular the precautionary and inter-


generational equity principles) in relation to GHG emissions. If 


Woodside considers that this is covered within the NWS 


Extension Response to Submissions, in respect to GHG 


emissions on National Heritage Vales, then a statement to this 


effect and reference to the particular section where this is 


considered must be included.   


Requires 


further 


information 


GHG MP – 


section 5.3.2 


The Minister for the Environment no longer the responsible 


Minister for the Carbon Credits (Carbon Farming Initiative) Act 


2011. Please amend this section to reflect the Minister now 


responsible.   


Requires 


further 


information 


Table 3-2/ 


Appendix B/ 


Table 5-29 


Please update Table 5-29 to identify sea country under ‘Cultural 


Values’ for the Kimberley Marine Park. 


We note that in previous discussions between Marine Parks and 


Woodside, Woodside acknowledged that is should be included in 


Table 5-29. 


However, the Supplementary report states that is has not been 


included it in the updated version (Table 5-29 within Appendix B 


of the supplement) due to the depth and location of the proposed 


Browse Trunk Line route beyond the ancient coastline. The 


rationale for this is not clear to the Department but, it remains our 


view that sea country is still important to consider and is not 


necessarily limited by the ancient coastline.  


Please update Table 5-29 within Appendix B of the Supplement 


to include reference to tourism and recreational activities under 


Social and Economic Values. We note that in previously 


discussions between Marine Parks and Woodside, Woodside 


have acknowledged this missing reference to tourism and 


recreation activities and that Table 5-29 within Appendix B of the 


Supplement should be updated. 


Requires 


further 


information 







8 


7.1  


Table 7-1  


No. 19 


Woodside must specifically address within the Supplement the 


claim raised in public comments in relation to gas demand 


projections in target end user markets, including how 


uncertainties associated with future projected demand for LNG 


has been identified and accounted for in evaluating the GHG-


related environmental impacts of the project. 


The public submission noted that WEO 2019 report indicates gas 


demand would peak sooner than Woodside anticipates (global 


peak by late 2020’s and Asia peak in late 2030’s). The 


submission asserts that there would be much lower Asian growth 


in the demand for gas overall (31% not 130%), that the coal-to-


gas switch is less feasible economically, and LNG faces 


uncertainty in terms of scale of imports, their durability and price 


competitiveness. 


Requires 


further 


information 


7.1 


Table 7-1 


No. 24 


Comment 24 raises compensation issues in relation to oil spills.  


Please provide some information on how compensation issues 


would be addressed in the event of a spill. 


Requires 


further 


information 


7.1 


Table 7-1 


Multiple 


submissions 


raised the 


issue. 


Multiple submissions raise concerns around the impacts of noise 


to other species of cetaceans besides the Pygmy Blue Whale. 


Please explain how the evaluation of noise impacts is applicable 


to and accounts for other species of cetaceans that occur within 


the project area. 


Requires 


further 


information 


 







