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A. ENVIRONMENTAL IMPACT ASSESSMENT (EIA)
A.1 GENERAL:

A.1.1. Public Engagement and Aboriginal Consultation
1. Volume 2, Section H, Page H-38 to H 197

Throughout Section H, Benga includes the “pertinent mitigation measures
proposed”...and states that “Additional measures are recommended to avoid or minimize
potential effects to”...Aboriginal physical and cultural heritage, availability of [trails and
travelways, plant gathering areas, fishing areas and hunting areas]”.

Benga also includes “Proposed mitigation measures identified in CR (Consultant Report)
#8, Section 4.6.4”.

a) For each mitigation measure and recommendation to avoid or minimize potential
effects identified in the EIA report, clarify whether these were provided by Benga or
the First Nation. If they were provided by the First Nation, indicate which one.

Response:

The following mitigative measures have been proposed by Benga and subsequently discussed
with the Aboriginal Groups.

The pertinent mitigation measures proposed include:

e aminimum of six wildlife crossings to be incorporated into the design of the coal
conveyor;
e access management within the Project footprint to reduce effects to wildlife; and

« wildlife and wildlife habitat reclamation.

Additional measures are recommended to avoid or minimize potential effects to the availability
of hunting areas. These are outlined below:

e develop and implement an Aboriginal Access Management Plan for construction and
operation phases of the Project that includes notification of access restrictions during
construction as required for safety purposes to allow for planning alternate hunting
locations; and

o consultation will include sharing information about construction timing

In the Vegetation assessment (Consultant Report [CR]#8, Section 4.6.4), the following list of
mitigation measures for TEK vegetation were also developed by Benga and discussed with the
Aboriginal Groups:

o the continuation of on-going consultation with Aboriginal Groups in designing
mitigation measures for sustainable management of TEK vegetation;
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o the implementation of a re-vegetation program which will aim at the re-establishment
of vegetation communities, such as closed conifer forests, mature mixed forests,
native upland herbaceous grasslands and treed swamps, common to the pre-disturbed
landscape that will support TEK vegetation;

o the implementation of a re-vegetation program that utilizes native vegetation species
and does not include agronomic invasive species;

o the provision of opportunities to identify and collect suitable lodgepole pine for TU
ceremonies, and

o where practicable, utilize locally collected seed to preserve the legacy of species and
of place.

2. Volume 2, Section H.1.2.1 Pre-Panel Phase, Page H-6

Benga states, “...sought feedback from each of the Aboriginal groups and considered
suggested approaches to avoid, mitigate, or manage potential effects.”

a) Provide a table of the feedback received, including concerns and issues identified,
mitigations agreed to and how this information has been incorporated into the EIA
report for each Treaty 7 First Nation.

Response:

Concerns and Response tables in the format prescribed by the Alberta Aboriginal Consultation
Office have been developed for each of the Treaty 7 First Nations to summarize feedback,
concerns and issues and the related response by Benga based on the EIA report and additional
commitments as a result of the discussions. These tables have been continuously updated and
have been given to the Treaty 7 First Nations. Benga continues to consult with the Treaty 7 First
Nations to understand if the responses are adequate or if additional work is required.

Concerns and Response tables for Stoney Nakoda Nation Wesley Band, Stoney Bearspaw Band,
Stoney Chiniki Band, Piikani Nation, Kainai Nation, Siksika Nation and Tsuut’ina Nation,
updated to February 2018, are provided in Appendix A-1.

3. Volume 2, Section H.1.1.2.2 Panel Phase, Page H-6

Throughout the document Benga indicates that TK/TU information has been incorporated
but in this section Benga notes that “...integration of TU information will be made
available throughout the panel phase”. This statement implies that TU information has
yet to be incorporated.

a) Provide the TU information.

Response:

Benga is committed to on-going consultation with affected Aboriginal groups through all phases
of the project and will continue to seek and consider input as the project is developed, operated
and through restoration. Certain TU Studies were completed prior to filing the EA and were
appropriately filed with the EA. Additional work with various Aboriginal groups is on-going
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and will be considered by Benga as it becomes available. Benga does not consider that these
additional studies will result in substantive changes to the project. As new reports become
available, and provided that the reports are not confidential to the Aboriginal groups involved,
Benga will submit the reports to the Alberta Energy Regulator and the Aboriginal Consultation
Office.

4. Volume 2, Section H.1.1.4 TK and TU, Page H-7
Volume 2Section H.1.1.4.3 Incorporating TK and TU, Page H-9

Benga indicates that five Treaty 7 First Nations conducted TK/TU studies in 2014. Benga
also indicates that TK/TU studies were submitted by all Treaty 7 Frist Nations.

a) Provide a list of the Treaty 7 First Nations that completed studies in 2014.Response:

Response:

TK/TU studies were completed by the following Treaty 7 First Nations in 2014:

o Piikani Nation;

o Stoney Nakoda Nation, which includes three Treaty 7 First Nations:
e Stoney Nakoda Nation Wesley Band,
e Stoney Bearspaw Band; and
e Stoney Chiniki Band.

o Kainai Nation;

o Siksika Nation; and

e Tsuut’ina Nation.

b) Indicate which Treaty 7 First Nations completed them after 2014 and provide the
dates.

Response:

As per the response to SIR 4a, all Treaty 7 First Nations completed the TK/TU studies in 2014.
However, additional work has been initiated in cooperation with some of the Treaty 7 Nations
and Benga, which is in progress. When these reports become available, they will be submitted
by Benga to the Alberta Energy Regulator and Aboriginal Consultation Office.

Additional field studies conducted by Treaty 7 First Nations and Benga post 2014:

o Stoney Nakoda Nation (including Wesley Band, Stoney Bearspaw Band, Stoney
Chiniki Band);

e Tsuut’ina Nation; and
o Siksika Nation.
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5. Volume 2, Section H.1.1.4 TK and TU, Page H-9

Benga states, that TK/TU “was incorporated into the environmental effects assessment
and the assessment of potential effects to Aboriginal groups™.

a) Describe the concerns and issues expressed by aboriginal communities and the
actions taken to address those concerns and issues, including how Aboriginal
community input was incorporated into the project design, EIA development, impact
mitigation, monitoring, and reclamation.

Response:

Please refer to the response to SIR 2a and the associated Issues and Concerns tables for the
various Treaty 7 First Nations located in Appendix A-1.

6. Volume 2, Section H.2.4 Mitigation Measures, Page H-14

Benga states, “Recommendations for mitigation measures by Aboriginal groups through
TK studies and the consultation program are referenced and considered in each part of the
assessment. Benga then states that ...no Aboriginal group has provided views on the
effectiveness of the proposed mitigations measures yet”.

a) Provide an explanation for Benga’s need to obtain the views of Aboriginal groups on
the effectiveness of the proposed mitigation measures.
Response:

Please refer to response SIR 2a.
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7. Volume 2, Section H.3.1 Overview, Page H-17
Volume 2, Section H.4.1 Overview, Page H-58
Volume 2, Section H.5.1 Overview, Page H-102
Volume 2, Section H.6.1 Overview, Page H-139
Volume 2, Section H.7.1 Overview, Page H-167
Volume 2, Sections H.3.2.2 TK/TU Studies, Page H-26,

Volume 2, Section H.3.4.4 Effects on Kainai Nation Physical and Cultural Heritage,
Page H-44 Volume 2, Section H.4.2.2 TK/TU Studies, Page H-68,

Volume 2, Section H.4.4.4 Effects on Piikani Nation Physical and Cultural Heritage,
Page H-88 Volume 2, Section H.5.2.2 TK/TU Studies, Page H-111,

Volume 2, Section H.5.4.4 Effects to Siksika Nation Physical and Cultural Heritage,
Page H-126 Volume 2, Section H.6.2.2 TK/TU Studies, Page H-145

Volume 2, Section H.6.4.4 Effects to Aboriginal Physical and Cultural Heritage,
Page H-157- 158

Volume 2, Section H.7.2.2 TK/TU Studies, Page H-175

Volume 2, Section H.7.4.4 Effects to Tsuut’ina Nation Aboriginal Physical and
Cultural Heritage, Page H-187

Benga indicates that the percentage of the Project footprint that overlaps each First
Nation’s traditional territory is approximately 0.01%.

a) Discuss how this number was generated and whether it was provided by the
respective First Nations.

Response:

Benga notes that the preamble incorrectly states “the percentage of the Project footprint that
overlaps each First Nation’s traditional territory is approximately 0.01%.” The EIA (page H-58)
states “the amount of land taken up by the Project footprint as shown in Figure A.1.0-2 would be
approximately 15.2 km? or <0.01% of ... traditional territory.” It does not state that the
percentage of the Project footprint that overlaps each First Nation’s traditional territory is
approximately 0.01%.

The traditional territory of each of the Treaty 7 Nations has been taken as the whole of Treaty 7,
which Benga calculates to be 106,650 km?. The Project footprint is 15.2 km? or 0.014% of the
traditional territory, which can be rounded to 0.01%. The EIA suggests that this area is the
traditional land area of each Nation, but it actually represents the total of all traditional lands
combined.
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Benga states, “Of 32 sites, there are 10 that are overlapping the Project footprint”. Benga
also indicates that over the course of all phases of the field work and site tours, First
Nations technicians and Elders identified and recorded anywhere from 15 to 64 TK/TU
sites.

b) Clarify the discrepancies in the number of sites that are overlapping the Project
footprint.

Response:

We find the referenced quotation above in Section H.4.4.1.4 on page H-84. The entire reference
is as follows:

There are 32 recorded archaeological or historic era resources located in the
Project area including sites that are valued as cultural heritage sites to
Aboriginal groups. Of the 32 sites, there are 10 that are overlapping the Project
footprint.

As can be seen in the reference above, “32” refers to the number of recorded archaeological or
historic era resources which is different from TK/TU sites which may or may not have historical
or archaeological value.

8. Volume 2, Section H.3.2.1 Consultation Summary, Page H-20-H26, Table H.3.2-1
Volume 2, Section H.4.2.1 Consultation Summary, Page 62-67, Table H.3.2-1
Volume 2, Section H.5.2.1 Consultation Summary, Page H-105-110, Table H.5.2-1
Volume 2, Section H.6.2.1 Consultation Summary, Page H-142-44, Table H.6.2-1
Volume 2, Section H.7.2.1 Consultation Summary, Page H-170-73 Table H.7.2-1

a) Provide an updated table showing activities completed in 2017.

Response:

Please see Appendix A-2 for updated tables of key consultation activity to December 2017.

9. Volume 2, Section H.3.2.2 TK/TU Studies, Page H-26 Volume 2, Section H.4.2.2
TK/TU Studies, Page H-68 Volume 2, Section H.5.2.2 TK/TU Studies, Page H-111

Volume 2, Section H.6.2.2 TK/TU Studies, Page H-145 Volume 2, Section H.7.2.2
TK/TU Studies, Page H-175

Benga indicates that over the course of all phases of the field work, First Nations
technicians and Elders identified and recorded TK/TU sites.

a) Describe the concerns identified in relation to those sites and how those concerns
were addressed.
Response:

All concerns with respect to TK/TU sites are included in the Issues and Concerns Tables
included with the response to SIR 2a.
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10. Volume 2, Section H.3.3.2.2 Trapping, Page H-30

Benga states that “Kainai Nation did not provide information about current trapping
practices among Kainai members”.

In Section H.3.3.1, Kainai Nation Traditional Use of Lands and Resources, Page H-28
Benga states, “Trapping eagles occurs in March when they migrate back into the area
from the South...Other species identified for trapping are muskrat, beaver and mink”.

a) Clarify the discrepancy between the two statements.

Response:

Section H.3.3.1 is entitled “Kainai Nation Traditional Use of Lands and Resources” and is
intended to convey in general terms some of the traditional or historical land uses and connection
to the land from the perspective of the Kainai Nation. In this section, the references to trapping
refer to historical practices. Section H.3.3.2.2 is referring to current uses of the land by Kainai
members. In this context no reference to trapping was made.

11. Volume 2, Section H.3.3.2.3 Fishing, Page H-30

Volume 2, Section H.3.3.3 Kainai Nation Health, Page H-31 Volume 2, Section
H.3.4.1.2 Fishing, Page H-39

Benga states that “During consultation, Kainai Nation identified species of interest
including Westslope, cutthroat trout, rainbow trout, bull trout, suckers, squaw fish, pike,
whitefish, and walleye (Kainai, 2016)”. Benga then states “Information provided by
Kainai Nation did not identify species or locations in the LSA for fishing”.

a) Provide a list of locations for the species identified.

Response:

The fish species in this list were noted by the Kainai Nation as “species of interest” to the Kainai
Nation; however, the Kainai Nation did not specifically identify specific species or locations
within the project area. Of the species listed, only bull trout, rainbow trout, cutthroat trout, and
Westslope cutthroat trout are present in the LSA, which includes Gold Creek and Blairmore
Creek.

12.  Volume 2, Section H.3.3.3 Kainai Nation Health, Page H-31

Benga states, “Resources used by Kainai Nation are located within the Project LSA
(Kainai Nation, 2015). [...] Animal species include Westslope cutthroat trout, rainbow
trout, bull trout, suckers, squaw fish, pike, whitefish, and walleye (Kainai Nation, 2015).”
Under Section H.3.3.2.3 Fishing, Page H-30 Benga states “Information provided by
Kainai Nation did not identify species or locations in the LSA for fishing.”

a) Clarify the discrepancy between these statements.

Response:

Please refer to response SIR 11a.
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13.

Volume 2, Section H.3.4. Potential Effects and Proposed Mitigations — Kainai
Nation, Page H- 34, Table H.3.4-1.

Volume 2, Section H.3.4.1.1 Hunting, Page H-372
Volume 2, Section H.3.4.1.1 Hunting, Page H-38, Table H.3.4-2
Volume 2, Section H.3.4.1.3 Plant Gathering, Page H-40-41, Table H.3.4-3

Volume 2, Section H.3.4. Assessment of Potential Effects and Proposed Mitigations —
Piikani Nation, Page H-76, Table H.4.4-1

Volume 2, Section H.4.4.1.3 Plant Gathering, Page H-83, Table H.4.4-3

Volume 2, Section H.4.4.4 Effects on Piikani Nation Physical and Cultural Heritage,
Page H-90, Table H.4.4-6

Volume 2, Section H.5.4. Assessment of Potential Effects and Proposed Mitigation
Measures, Page H-116-118 Table H.6.4-1

Volume 2, Section H.5.4.1.3 Plant Gathering, Page H-122-123, Table H.5.4-3

Volume 2, Section H.5.4.4 Effects to Siksika Nation Physical and Cultural Heritage,
Page H- 126, Table H.5.4-4

Volume 2, Section H.6.4. Potential Effects to Stoney Nakota Nation Current Use of
Lands and Resources, Page H-150, Table H.6.4-1.

Volume 2, Section H.7.4 Potential Effects and Proposed Mitigations, Page H-179-81,
Table H.7.4-1

Volume 2, Section H.7.4.1.1 Hunting, Page H-182, Table H.7.4-2
Volume 2, Section H.7.4.1.2 Plant Gathering, Page H-184-85, Table H.7.4-3

Benga states, “Project activities and phases that may have potential effects on [First
Nations] are identified in Table H.3.4-1.”

Table H.6.4-2 and Table H.7.4-4 appear only to provide potential effects identified in
2014.

a) Discuss whether these activities and potential effects were identified by the respective
First Nations or by Benga.

Response:

The activities and potential effects identified in the various tables were identified by the
respective First Nations in discussion with Benga.
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b) Describe how Benga intends to share the table and solicit feedback for consideration
and incorporation into the tables.
Response:

During the course of consultation activities between Benga and Aboriginal groups over the past 4
years, a comprehensive table of Concerns and Responses has been developed for each Treaty 7
Nation and have been included in the response to SIR 2a.

These tables also contain responses or additional commitments by Benga to each Nation.
Discussion with Treaty 7 First Nations is on-going at present and the tables are being populated
with the feedback from those discussions.

c) Provide any other potential effects that were identified since 2014 or confirm that
none have been identified.
Response:
Please refer to the Issues and Response tables included with the response to SIR 2a, which
document all issues and concerns identified to date.
Benga states, “The input provided by [First Nations] and their proposed mitigation
measures to reduce or avoid potential effects are summarized in [the respective Tables].”

Benga also states “The recommendations made by [the First Nation] and proposed
mitigation measures to reduce or avoid potential effects are summarized in [the Tables]”.

d) Discuss whether there have been other potential effects identified or recommended
mitigation measures proposed since 2015.

Response:

Please refer to the response to SIR 13c.
e) Provide the potential effects identified by Siksika Nation.

Response:

Please refer to the response to SIR 13c.
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14. Volume 2, Section H.4.4.1.1 Hunting, Page H-79
Volume 2, Section H.5.4.1.1 Hunting, Page H-118
Volume 2, Section H.6.4.1.1 Hunting, Page H-152
Volume 2, Section H.7.4.1.1 Hunting, Page H-18

Benga states, “Potential direct and indirect effect from the Project that were assessed
include”.

a) Describe the direct and indirect effects that were identified by the First Nations.

Response:

Please refer to response provided in SIR 14b.
b) Discuss how those effects were considered and include any effects identified by

Benga.

Response:

The concerns expressed by Treaty 7 Nations regarding hunting effects and the associated

responses by Benga are included in the Issues and Response tables (Appendix A-1).

15. Volume 2, Section H.3.5.4 Significance and Summary of Residual Effects
Characterization, Page H-50, Table H.7.5-1

Volume 2, Section H.4.5.5 Significance and Summary of Residual Effects
Characterization, Page H-96, Table H.7.5-1

Volume 2, Section H.5.5.5 Significance and Summary of Residual Effects
Characterization, Page H-131, Table H.5.5-1

Volume 2, Section H.6.5.4 Significance and Summary of Residual Effect
Characterization, Page H-162, Table H.6.5-1

Volume 2, Section H.7.5.4 Significance and Summary of Residual Effect
Characterization, Page H-192-93, Table H.7.5-1

Benga states, “A summary of residual effects of the Project on [Kainai, Piikani, Siksika,
Stoney Nakota and Tsuut’ina Nations] is provided in [the Tables].”

a) Confirm if the First Nations had input into this table.

Response:

The tables of Summary of Residual Effect Characterization were based on an assessment made
by Benga. These assessments are being validated through the on-going discussion of Issues and
Response Tables with each First Nation. Once these discussions are complete final Issues and
Response Tables will be submitted to AER and ACO in the format prescribed by ACO.
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16. Volume 2, Section H.3.7 Follow-up and Monitoring, Page H-54
Volume 2, Section H.4.7 Follow-up and Monitoring, Page H-100
Volume 2, Section H.5.7 Follow-up and Monitoring, Page H-136
Volume 2, Section H.6.7 Follow-up and Monitoring, Page H-167
Volume 2, Section H, Page H-197

Benga states, “Monitoring programs will be implemented to verify the effectiveness of
mitigation measures.”

a) Discuss how First Nations will be involved in the development of these monitoring
programs and how their input will be used to verify the effectiveness of the mitigation
measures.

Response:

Benga will have an extensive monitoring program involving a wide range of environmental
values including air and water quality, fisheries, soils, wildlife and revegetation as part of the
Project’s overall monitoring requirements. Benga has proposed to finalize these monitoring
programs and submit them to the regulatory authorities at the appropriate time prior to
construction, operation or reclamation. Benga has committed to an adaptive management
philosophy through the life of the project that would see the monitoring plans modified as
required as mining progresses to improve performance relative to environmental values.

Benga has committed to working with Aboriginal groups in developing the draft monitoring
programs through a series of workshops. Benga has committed to providing Annual Reporting
documents to Aboriginal groups highlighting the results from the monitoring programs and
seeking any input that would help Benga improve monitoring and the effectiveness of mitigation
measures.
17. Volume 2, Section H.3.8 Issues and Concerns, Page H-55, Table H.3.8-1

Volume 2, Section H.4.8 Issues and Concerns, Page H-100, Table H.3.8-1

Volume 2, Section H.5.8 Issues and Concerns, Page 136-137, Table H.5.8-1

Volume 2, Section H.6.8 Issues and Concerns, Page H-167, Table H.6.8-1

Volume 2, Section H.7.8 Issues and Concerns, Page H-197, Table H.7.8-1

The table provides issues or concerns expressed in 2014/2015. The table does not seem
inclusive of all issues and concerns raised during consultation 2014-2017.

In the table(s) Benga often references other sections of the EIA report. It is unclear how
those sections have addressed the issues or concerns expressed by First Nations.

In the response, Benga states, “An assessment of potential effects to hunting is provided
in Section H.3.8 including a description of proposed mitigations”.

a) Confirm if the tables are inclusive of all issues and concerns raised during
consultation between 2014 — 2017 and if it is not, provide new tables.
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Response:

The EIA was submitted in 2016, and as such it was complete with results from consultation
available at the time. Since the submission of the application, Benga has continued with their
consultation efforts with Treaty 7 First Nations and the Issues and Response tables have been
updated accordingly. The Issues and Response tables have been updated to December 2017 and
are provided in Appendix A-1. Please refer to the response to SIR 2a where updated Issues and
Response tables are provided with information from ongoing consultation.

b) Discuss how input from First Nations was considered and how their issues and
concerns have been addressed.

Response:

Please refer to the response to SIR 13b.

18. Volume 2, Section H.4.3.2.1 Hunting, Page H-71

Benga states that “Piikani Nation identified wildlife in the Project area including golden
eagles and grouse (Piikani Nation, 2015b). During consultation, Piikani Nation identified
locations partially or fully overlapping the LSA — there are eight wildlife sites and four
harvest sites that are used for hunting and plant gathering”. In Section H.4.4.1.1 Hunting,
Page H-79, Benga states, that “Piikani Nation continues to hunt throughout their
traditional territory. There are no specific hunting sites identified by Piikani Nation in the
Project LSA”.

a) Explain the discrepancy between these two statements.

Response:

As indicated in the last sentence of the paragraph in Section H.4.3.2.1, the Piikani Nation have
indicated that specific hunting site locations are confidential. The Piikani Nation maintain that
there are hunting sites that are overlapping the LSA but have not provided these locations to
Benga.

19. Volume 2, Section H.4.3.2.2 Trapping, Page H-71

Benga states, that Hannis explains the reason for this decline.

a) Discuss the source of Hannis.

Response:

The specific statement referenced from Hannis in Section H.4.3.2.2 is not annotated in Hannis’
paper. However, on page 37 of the paper Hannis writes as follows regarding his understanding
of eagle trapping:

“Even though the work of early ethnographers was often heavily biased by
Eurocentric perspectives, their work recording oral narratives of the Blackfoot
and specifically the Piikani, is valuable and illuminating. George Bird Grinnell’s
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Blackfoot Lodge Tales (2003 [1892]), Walter McClintock’s Old North Trail (1999
[1910]), James Schultz’s Blackfeet and Buffalo (1962[1907]), and John C.

Ewer’s The Blackfeet (1958), all assert eagle trapping was significant in
Blackfoot life..... My understanding of eagle trapping is heavily based on the
work of these ethnographers, though Piikani elders have clarified some of the
more ambiguous information from the ethnographies. “

20. Volume 2, Section H.4.8 Piikani Issues and Concerns, Page H-101, Table H.4.8-1

Benga states, “Concerns that the Project’s reclamation program may not achieve
objectives (Piikani Nation 2015b)”. Benga’s response (same table and page in adjacent
column) states that “Piikani Nation will have an opportunity to contribute to the
development of the Reclamation Plan, and review and provide comments on Project
activities taking place through the decommissioning phase”.

a) Provide a timeframe and plan of when and how Benga will consider input from First
Nations on the reclamation plan.

Response:

In Section F, the Conservation and Reclamation Plan as filed is a conceptual plan which is in
accordance with the TOR Section 3.2.8[A]. Input from the Aboriginal groups through
consultation and Traditional Knowledge has already been integrated into the conceptual
Conservation and Reclamation Plan for species selection for revegetation plans and for terrain
and vegetation planning to support vegetation and wildlife of importance to Aboriginal groups.

As the reclamation process is progressive, it lends itself to adaptive management through the
incorporation of the results of the site wide environmental monitoring programs and experiences
from earlier reclamation activities.

Aboriginal consultation will be ongoing through the life of the mine during the on-going
reclamation and closure process to ensure that:

o end land use objectives are developed in consultation with Aboriginal groups, the
public, and regulatory stakeholders, building on the existing consultation process;

o site wide environmental monitoring will be conducted throughout the life of the
Project and throughout reclamation to ensure landforms, soil conditions and
vegetative communities maintain the appropriate trajectory towards the desired end
land uses; and

o Benga anticipates that annual discussions will be held with Aboriginal groups to
review monitoring results and to prepare for upcoming reclamation activities. Benga
anticipates that these discussions will commence during the design and construction
phase and will continue for the life of the project.
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b) Provide a discussion of how input will be incorporated into the existing Conservation
and Reclamation Plan (Section F) of this EIA report.

Response:

Benga does not anticipate significant changes to the conceptual Conservation and Reclamation
Plan filed with the EIA. Please see response to SIR 20a.

21.  Volume 2, H.5.3.2.3 Fishing, Page H-114

Benga states, that “The Siksika Interim TUS Assessment and Report (Siksika Nation
2015) did not provide information about current fishing practices among Siksika
members nor is information available in the literature”.

In section H.5.4.1.2 Fishing, Page H-121 Benga states that “Siksika Nation identified
through consultation they have a fishing interest in the Project area and identified species
including rainbow trout, pike, whitefish, and bull trout (Siksika Nation 2016)”.

a) Provide Siksika Nation’s current fishing practices and fishing interest.

Response:

Of the species listed in Section H.5.4.1.2, only rainbow trout and bull trout can be found in the
LSA and those primarily are found in Gold Creek and Blairmore Creek. As mentioned in
H.5.3.2.3, the Siksika Nation has not provided more precise information regarding current
fishing practices along these two creeks.

22, Volume 2, Section H.5.4.1.1 Hunting, Page H-120, Table H.5.4-2

In row 3 of Table H.5.4-2, Siksika Nation identified potential effect of the Project on
springs throughout the mine site, In this table, Benga states, “Benga has suggested a suite
of mitigation measures in this EIA that have been shared with Siksika. Benga welcomes
input from Siksika on the mitigation measures. Benga will work with Siksika to get input
into the design of the reclamation of the site through consultation on the Conservation
and Reclamation plan.”

a) Provide a discussion of how the potential effect was addressed.

Response:

Specifically, the potential effect identified by Siksika is as follows:

“The springs appearing at elevation throughout the mine site property seem likely
to be destroyed by the project. If this is the case, it must be done in such a way
that no industrial sediment or other downstream effects are allowed to effect the
Blairmore or Gold Creeks or the Crowsnest River because those effects could
cause serious harm to the animals that rely on that spring water to live (Siksika
Nation 2015).”
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Benga agrees that natural run-off from the mine site, whether from springs fed by groundwater
sources or from surface water, needs to be controlled and managed to ensure that water quality in
Gold Creek and Blairmore Creek meets applicable regulatory guidelines and thresholds to
maintain the aquatic environment. Mitigative measures mentioned in the EIA in Section E.5.5
include segregation of mine-affected water, collection of all water on site in ponds for testing
prior to release into the environment, and treatment of mine-affected water to meet quality
guidelines.

b) Provide an explanation of why Siksika Nation’s input has not yet been incorporated
into the design of the reclamation of the site.

Response:

Benga understands the Siksika Nation concern to be related primarily to management of water
quality during the construction and mining phases rather than a reclamation issue. Further
guidance will be sought from Siksika Nation to confirm this understanding through the on-going
discussions of concern and response tables mentioned in response to SIR 13b.

¢) Provide any other potential effects or recommended mitigation measures identified
since 2015.

Response:

Please refer to the response to SIR 2a.

23. Volume 2, Section H.5.4.1.3 Plant Gathering, Page H-122

Benga states, “Siksika Nation did not identify specific species for harvesting”. Then
Benga states, “Section E.8.3 addresses potential effects on key species and habitat
including the species identified by Siksika Nation. A summary of species identified by
Siksika Nation for the Project...”

a) Discuss Siksika Nation’s input into the identification of specific species for
harvesting.

Response:

As noted in Section E, Section E.8.3, no species were identified by Siksika Nation. Siksika has
since conducted a follow-up site visit and is expected to file an additional TK/TU report with the
AER in the coming months. If specific species for harvesting are included in this future report,
Benga will take the steps necessary to ensure Siksika Nation has an opportunity to participate in
the harvesting.

24.  Volume 2, Section H.5.5.1.1 Hunting, Page H-127
Volume 2, Section H.5.5.1.2 Fishing, Page H-128

Benga states, “The characterization of residual effects to hunting includes consideration
of residual effects described in Section E.9 and Section E.10, and input provided by
Siksika Nation”.
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a) Discuss how Siksika Nation input was incorporated into these sections.

Response:

Siksika input was with respect to the species of fish that are traditionally harvested by the
Siksika. After considering this input, the concluding paragraph Section H.5.5.1.2 states:

“The Project is not expected to have measurable effects on the long term
abundance, distribution, and sustainability of species potentially fished by Siksika
Nation. With the implementation of mitigation measures including access
management planning and ongoing consultation, the Project is not expected to
affect current access patterns.”

25.  Volume 2, Section H.5.5.1.3 Plant Gathering, Page H-129

Benga states, “The Project is not expected to have measurable effects on the long term
abundance, distribution, and sustainability of species used for plant gathering by Siksika
Nation.” In Section H.5.4.1.3 Plant Gathering, Page H-122, Benga stated that “Siksika
Nation did not identify specific species for harvesting.”

a) Discuss the conclusions drawn by Benga on the measurable effects on long rem
abundance, distribution and sustainability of species used for plant gathering by
Siksika First Nation, in the absence of Siksika Nation identifying specific species for
harvesting.

Response:

The list of plant species traditionally used by Siksika members is given in Section H.5.3.2.4
Plant Gathering. Although Siksika Nation did not identify which of these species were present at
the site, Benga was able to cross reference the Siksika Nation list with its field studies to arrive at
this conclusion.

26. Volume 2, Section H.6.3.1 Traditional Use of Lands and Resources, Page H-146 and
147

Benga states, “...the Stoney Nakota Nation consultation team did not mention traditional
trapping of furbearers during the TK/TU program”. In Section H.6.3.2.2 Trapping, Page
H-148, Benga states, “Stoney Nakota Nation provided a final TU study that identifies
black bear, coyote, lynx, squirrel, beaver, mink and marten as species that are of interest
for trapping.”

Benga states, “There was no discussion about traditional harvest and/or use of plant
species during the TK/TU program.”

In Section H.6.3.2 Plant Gathering, Page H-148, Benga states, “During the Stoney
Nakota Nation site tour, Stoney field crew identified many plant species that remain
central to Stoney Nakota ceremony, healing practices, and spirituality”.
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a) Clarify the discrepancy between these statements.

Response:

In both cases, the Stoney Nakoda Nation identified plant species and wildlife species that are of
interest. However, the TK/TU study did not reference traditional harvesting activities practiced
in the area of the project related to these species.

27.  Volume 2, Section H.6.3.2.3 Fishing, Page H-148

Benga states, “Stoney Nakota Nation identified species of interest through consultation
including white fish and trout....”

a) Provide justification for omitting species of interest for fishing identified by Stoney
Nation in Volume 5, CR #5 Aquatic Ecology, Section 3.1.1 Fish and Habitat, Table
3.2 Summary of Information on aquatic ecology from Treaty 7 First Nations, Page 22.

Response:

The identification of species of interest mentioned in Section H.6.3.2.3 was not specific to the
project area as was the case with the other First Nation information included in CR#5 Table 3.2.
Therefore, it was not included.

28.  Volume 2, Section H.6.3.2.3 Fishing, Page H-148

Benga states, “Further information about current Stoney fishing, including species,
locations and timing, provided by Stoney Nakota Nation will be considered in the
Application.”

a) Provide information on current Stoney fishing, including species, locations and
timing. Include in the response, how this information is considered in the application.
Response:

Additional information on current Stoney Nakoda Nation fishing practices is expected in a
pending report from the Stoney Nakoda Nation. Unfortunately, field work for the report could
not be concluded in summer 2017 due to wildfires and will be resumed in summer 2018. When
the report is completed and submitted to Benga, the information will be considered.

29. Volume 2, Section H.6.3.3 Aboriginal Health, Page H-148

Benga states, “Plant species where not identified by Stoney Nakota Nation.” In Section
H.6.3.2 Plant Gathering, Page 148, a list of identified plant species is provided.

a) Clarify the discrepancy in these statements.

Response:

The sentence in Section H.6.3.3 refers to plant species that are currently harvested by the Stoney
Nakoda Nation members from the LSA and used for health purposes. According to the
information received, the Stoney Nakoda Nation does not currently harvest plants from the LSA
notwithstanding that those species are present.
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30. Volume 2, Section H.6.4.1.2 Fishing, Page H-154
Benga refers to Section E.6.5 and Section E.10.5 on cumulative effects.

a) Provide a discussion on how these cumulative effects mitigations address Stoney
Nakota Nation’s concerns.

Response:

Sections E.6.5 and E.10.5 properly refer to the summary sections of the respective chapters. The
sections discussing cumulative effects are E.6.4 and E.10.4 respectively. It should be noted that
since the EIA was written, Section E.6.5 has been replaced in its entirety and can be found in
Addendum 1 (Jan 2017).

31.  Volume 2, Section H.6.4.4 Effects to Aboriginal Physical and Cultural Heritage,
Page H-157, Table H.6.4-2

Volume 2, Section H.7.4.4 Effects to Tsuut’ina Aboriginal Physical and Cultural
Heritage, Page H-188, Table H.7.4-4

Tsuut’ina Nation recommended a 100m buffer be placed around sacred sites.

a) Dicuss how this recommendation was considered in the mitigation measures.

Response:

The Tsuut'ina Nation traditional knowledge (TK)/ Traditional Use (TU) Study did not identify
the location of any sacred sites. Benga will continue to work with Tsuut'ina Nation to identify
the location of sacred sites and discuss ways to mitigate potential effects including protective
measures like fences and buffer zones where appropriate.

32. Volume 2, Section H.7.3.1.2 Fishing, Page H-176
Volume 2, Section H.7.3.1.4 Plant Gathering, Page H-177

Benga states, “During ground truthing activities Tsuut’ina field crew observed three
different kinds of trout.” Benga also states, “During ground truthing, Tsuut’ina field crew
identified the following important plant species near the proposed Project”... and “An
abundance of traditional and medicinal plants was documented in and around the
proposed Project”.

a) Confirm if Tsuut’ina Nation provided potential adverse impacts the project may have
on their ability to fish those three trout species and gather those important plant
species and provide mitigation measures. If so, provide mitigation measures for the
impacts identified.

Response:

The following concerns and responses concerning mitigation have been extracted from the Issues
and Response Tables included with the response to SIR 2a.

February 2018 18



RIVERSDALE

BENGA MINING LIMITED
Grassy Mountain Coal Project
Supplemental Information Request

Table SIR 32-1

Tsuut’ina Nation Concerns and Responses extracted from Appendix A-1.

Document or Meeting Reference

Specific Concern Expressed

Proponent Response on Effort to Avoid or Mitigate Concern

Minutes from April 23,

2014 Meeting between Tsuut'ina Nation, Arbutus
Consulting, Thorpe Consulting Services, Dialectic
IResearch.

Traditional Use (TU) sites must be
logged so that they are

protected and ceremonial and medicinal
plants are harvested before being
destroyed. Tsuut'ina Nation expressed
interest in harvesting lodge pole pine
during the Spring on a regular and
ongoing basis with financial support for
doing so provided by Benga.

Benga has committed to allow First Nations including Tsuut'ina, access to the site prior
to or during clearing operations to enable them to harvest Lodgepole pine for cultural
purposes (e.g. teepee poles). Benga has expressed to Tsuut'ina Nation an interest in
obtaining their input into the development of environmental management plans.

July 2015 Grassy

IMountain Coal Project Public Report on Tsuut'ina
Traditional Knowledge and Use of the Grassy
IMountain Area.

The Project will limit Tsuut'ina Nation in
their ability to hunt and practice
traditional ways on the site.

The results of the Environmental Impact Assessment (EIA) were submitted in August
2016. The assessment of potential effects to wildlife is considered in Sec E.9.3. The
ability to continue hunting practices is included in the assessment of potential effects to
Tsuut'ina Nation in Section H. Many of the project effects associated with habitat loss
and wildlife movement will be minimized through the implementation of the Project's
reclamation plan. As seen on other mines in Alberta, through proper reclamation,
wildlife will and do return to reclaimed mine site areas. Sensory disturbance and
habitat loss is expected to occur to elk, deer, and moose during the operations phase,
which will cause them to find more suitable areas in the area surrounding the Project
site. As the Project will go through progressive reclamation, it is expected that there
will be more suitable habitat for wildlife prior to the final end of mine year.

July 2015 Grassy

IMountain Coal Project Public Report on Tsuut'ina
Traditional Knowledge and Use of the Grassy
IMountain Area.

The Project will limit access to plants,
and potentially damage plant health.

Benga will continue to work with Tsuut'ina Nation to identify other species of
importance for harvesting in advance of construction activities in the Aboriginal Access
Management Plan.

Minutes from April 6

2016 Meeting between Tsuut'ina Nation, Benga and
CEAA.

Tsuut'ina Nation is concerned about
losing access and the ability to hunt and
gather on the land designated to them in
their Treaty rights.

Benga provided a conceptual Access Management Plan in the August 2016 update to
the Environmental Impact Assessment (EIA). Due to site safety reasons access will be
restricted within the Project Permit boundary during construction and operations. This
will be enforced by mine operations managers and personnel during the construction
and operations phase.

Information provided in the Traditional Use Study, including information about
wildlife, is considered in the Environmental Impact Assessment (EIA) under potential
effects to wildlife and potential effects to hunting.
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33. Volume 2, Section H.7.3.4 Aboriginal Physical and Cultural Heritage, Page H-178

Benga states, “During ground truthing, Tsuut’ina field crew recorded several rock
cairns.” In Section

H.7.2.2 TK/TU Studies, Page H-175 Benga states, “Over the course of all phases of the
field work Tsuut’ina Nation technicians and Elders identified and recorded 64 TK/TU
sites.”

a) Identify any other sites discussed aside from rock cairns.

Response:

The complete list and discussion of sites found can be found in the report entitled “Public Report
on Tsuut’ina Traditional Knowledge and Use of the Grassy Mountain Area” which is included in
Volume 3, Appendix 7c.

34. Volume 2, Section H.7.4.1 Potential Effect to Tsuut’ina Nation Current Use of Land
and Resources for Traditional Purpose, Page H-181

Fishing has not been included under this section but is included in Section H.7.3.1.2
Fishing, Page H- 176.

a) Discuss how potential effects to fishing was considered in this section.

Response:

As mentioned in Section H.7.3 on Page H-176,
“During the ground-truthing program, the Tsuut’ina Nation Consultation Team
did not provide information about traditional fishing practices (Tsuut’ina Nation
2015). Secondary sources note that Tsuut’ina Nation engaged in fishing activities

but not as much as hunting and that fish were generally not eaten (Dempsey
2001). There is no mention of fishing in Crowsnest Pass near the Project.”

Consequently, fishing was not considered as an area of potential effect to Tsuut’ina Nation.

35. Volume 3 — Appendix 7 Aboriginal Consultation Records and TK Reports
Volume 3 — Appendix 7B Aboriginal Consultation Records

The consultation records for the Treaty 7 First Nations are not the same as those provided
to the ACO.

a) Clarify this discrepancy and update the consultation records to include 2016 and
beyond.
Response:

The consultation records in the EIA are meant to address the requirements from ACO as well as
CEAA, and are different from those that are specific to the ACO requirements. The ACO is
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currently working to review the consultation records, and once approved by the ACO and
reviewed by the First Nations, these will be submitted in a supplemental filing.
36. Volume 3 — Appendix 7A Treaty 7 First Nation Consultation Plan

The First Nations consultation plan attached to the EIA report is not the First Nations
consultation plan approved by the ACO.

a) Identify the difference between the ACO approved First Nation consultation plan and
the revised First Nation consultation plan attached to the EIA report.

Response:
The ACO approved First Nation consultation plan is being followed as approved. The plan that
was enclosed in the Application included requirements for the federal process as well as the
provincial process and has a broader mandate to encompass both processes.
37. Volume 3 — Appendix 7C(i) Kainai Nation

Volume 3 — Appendix 7C(iii) Siksika Nation

Volume 3 — Appendix 7C(iv) Stoney Nakota Nation

Volume 3 — Appendix 7C(v) Tsuut’ina Nation

As per TOR 6 [A] a. a map and description of traditional and current land and water
resource use areas, including areas of fishing, hunting, trapping, and nutritional,
medicinal, or cultural plant harvesting by affected aboriginal peoples (if the aboriginal
community or group is willing to have these locations disclosed) was to be included.

As per TOR 6 [A] b. a map of vision quest sites, cabin sites, spiritual sites, graves, and
other traditional use sites considered historic resources under the Historical Resources
Act (if the aboriginal community or group is willing to have these locations disclosed), as
well as traditional trails and resource activity patterns was to be included.

a) Confirm whether the aboriginal community or group is willing to have these locations
disclosed.
Response:

The information included with the EIA represents the information that each Aboriginal group
was willing to disclose to the public. This does not include specific locations of the reported
sites.

b) Provide a map with the information provided in the TK report.

Response:
See response SIR 37b.
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38. Volume 3 — Appendix 7C(i) Kainai Nation
Volume 3 — Appendix 7C(iii) Siksika Nation
Volume 3 — Appendix 7C(iv) Stoney Nakota Nation
Volume 3 — Appendix 7C(v) Tsuut’ina Nation

It is unclear how the TK and TU information was incorporated into the project design and
development, technical components of the EIA, the conservation and reclamation plan
and monitoring and mitigation plan.

a) Provide a table of the TK/TU information that was incorporated and where, for each
of the Treaty 7 First Nations.
Response:

These tables are included in the EIA for the Treaty 7 First Nations in the following sections:

e Kainai Nation Section H.3.4, Table H.3.4-1
e Piikani Nation Section H.4.4, Table H.4.4-1
e Siksika Nation Section H.5.4, Table H.5.4-1
e Stoney Nakoda Nation  Section H.6.4, Table H.6.4-1
e Tsuut’ina Nation Section H.7.4, Table H.7.4-1

b) Identify the TK/TU information that was identified with justification as to why.

Response:

A discussion of the specific TK/TU information included in the assessments in included the text
that accompanies each of the tables mentioned above.

39. Volume 5 — Consultant Report #6 Aquatic Resources

Volume 5, CR #5 Aquatic Ecology, Section 2.1, Selection of Value Components,
Page 10

Benga lists fish species identified as important traditional resources as one of the criteria
for selecting Value Component (VC) species.

a) Identify any VC species selected as important traditional resources by Aboriginal
groups.

Response:

Information gathered during traditional knowledge and traditional land use surveys with
members of Treaty 7 Nations conducted as part of Project preparation (Kanai Nation 2015,
Piikani Nation 2015, Tsuut’ina Nation 2015, Siksika Nation 2015, Appendix 7c) suggest no
particular fish species are more important for traditional uses than others and therefore all fish
species found in the LSA and RSA are denoted as traditional use species.
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b) Identify and provide justification for any species selected as important traditional
resources by Aboriginal groups that were not selected as a VC species.

Response:

Since it is not possible to address every species or issue of concern, VCs are selected to represent
a similar species. For the purposes of the EIA and CR#6, westslope cutthroat trout was selected
as being representative of all species found in the study area. The list of all VCs was provided to
each of the Treaty 7 Nations prior to drafting the final EIA for their input.

40. Volume 5, CR #5 Aquatic Ecology, Section 6.0, Potential Monitoring, Page 60

Benga indicated that monitoring plans for the Project will be finalized at the end of 2016.

a) Discuss how Treaty 7 First Nations were included in the development of the
monitoring plans. Include in the response, a discussion of how Benga considered the
Treaty 7 First Nations’ input in the development of the plans.

Response:

Development of the Aquatic Resource Monitoring Plan has been delayed due to commensurate
delays in the regulatory process to date. The Monitoring Plan will be developed in parallel with
regulatory approvals and workshops will be held with Treaty 7 First Nations during the
development cycle to gather their input.

41.  Volume 5 — Consultant Report #8 Vegetation and Wetlands

Volume 5, CR #8 Vegetation and Wetlands, Section 1.4.6 TK VC Vegetation
Resources, Page 15

This section speaks to TK VC plant species traditionally used. In the TOR 4.6.1 [A] d
current use is to also be included.

a) Discuss whether “traditionally used” includes current use. Provide an updated section
to include current use.
Response:

As mentioned in the last sentence of Section 1.4.6, “TEK data are derived from historical and
current uses of vegetation as identified by the Treaty 7 First Nations groups.” As this Section
already considers current use, no update is required.

42. Volume 5, CR #8 Vegetation and Wetlands, Section 4.6.4.1 Mitigation, Page 168

Benga provides a list of mitigation measures for TK vegetation.
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a) Confirm whether the mitigations listed in this section were developed solely by
Benga or if they are inclusive of Treaty 7 First Nation mitigation recommendations.

Response:

The mitigations included in the vegetation assessment (CR# 8) were developed by Benga;
however, as part of the continuing consultation with all Aboriginal groups, the associated
mitigations and future monitoring plans are discussed as part of the on-going consultation.

This Aboriginal group consultation will be ongoing through the life of the mine, and especially
during the on-going reclamation and closure process to ensure that:

o end land use objectives are developed in consultation with Aboriginal Groups, the
public, and regulatory stakeholders, building on the existing consultation process;

o site wide environmental monitoring will be conducted throughout the life of the
Project and throughout reclamation to ensure landforms, soil conditions and
vegetative communities maintain the appropriate trajectory towards the desired end
land uses; and

o Benga anticipates that annual discussions will be held with First Nations to review
monitoring results and to prepare for upcoming reclamation activities. Benga
anticipates that these discussions will commence during the design and construction
phase and will continue for the life of the project.

b) Ifitis inclusive, identify the mitigations that were recommended, how were they
considered, and which ones were incorporated.
Response:
See above response to SIR 42a.
43. Volume 5, CR #8 Vegetation and Wetlands, Section 4.6.5 Impact Rating, Page 169-
70

Benga states, “The following assessment of the TK vegetation VC has been completed
with consideration of effective mitigation being applied”.

a) Discuss whether the assessment considered Treaty 7 First Nations input and how was
it incorporated.

Response:

Treaty 7 Nation input was not available at the time of writing. Benga has received concerns and
provided responses to Treaty 7 Nations regarding mitigation proposed. These discussions are
on-going. Benga expects Treaty 7 Nation input to be important for final design of reclamation
plans as indicated in the response to SIR42a.
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44. Volume 5, CR #8 Vegetation and Wetlands, Section 5.2 Summary of Mitigation and
Monitoring Measures, Page 235

Benga states, “...consult with and involve First Nations People in designing mitigation
measures for sustainable management of TEK vegetation.”

a) Confirm whether Benga has engaged the Treaty 7 First Nations in designing
mitigation measures.
Response:

Please refer to the response to SIR42a.

45. Volume 6 — Consultant Report #9 Wildlife
Volume 6, CR # 9 Wildlife, Section 7.1.5, Mortality Risk, Page 334

As per TOR 4.7.2 [C] Benga is required to comment on the availability of species for
traditional use considering vehicle-wildlife collision, increased non-aboriginal hunting
pressures, and other project related implications.

a) Provide this information as per TOR 4.7.2[C].

Response:

The information requested can be found in the Wildlife assessment report (Consultant Report #9,
Section 5.6).

46. Volume 7 — Consultant Report #11 Socio-Economic Assessment

Volume 7, CR #11 Socio-Economic Impact Assessment, Section 9.4, Mitigations for
Potential Impacts to Aboriginal Groups, Page 52.

Benga states that they recognize “...the effects of resource development on traditional
land use and culture” and that they “...will carry out the following actions to enhance the
positive and minimize the adverse effects of its project”.

b) Identify which of the listed actions are proposed mitigations recommended by the
Treaty 7 First Nations.
Response:

Similar to the response provided in SIR 42a, the mitigations included in the Socio-economic
assessment (CR# 10) were developed by Benga; however, as part of the continuing consultation
with all Aboriginal groups, the associated socioeconomic impacts are discussed as part of the on-
going consultation.

c) Ifnone of the actions are from the Treaty 7 First Nations, provide a discussion of why
these recommendations have not been included.

Response:

Please refer to the response to SIR 46b.
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A.1.2. Noise
47. Volume 1, Section 2.5.1, Page E-38

Volume 4, Consultant Report #2a, Section 5.4.1. Rock Disposal Area Sequencing
Noise Mitigation, Page 28

Benga states, “As the Mining years progress, the elevation of the south disposal area will
increase and the activity will move closer to the two residential receptor locations to the
east of the Mine Pit Boundary. For these two receptors, the dominant Project noise
sources will be the haul trucks accessing the south disposal area as well as the dozers
operating on the disposal area. In order to achieve noise levels below the Permissible
Sound Levels for these two residential receptor locations, there are two recommended
operational noise mitigation measures.” The noise impact assessment doesn’t provide
noise level quantification at the two receptors from the operation of haul trucks and the
dozers in the disposal area.

a) Provide modeling calculation results for the worst case scenario at the two receptors
due to the rock disposal operation in this area, and verify with modeling results that
the recommended noise mitigation measures will be effective to reduce the noise
levels at the receptors to be within the permissible sound levels.

Response:

The results provided in Table 5.1 1 (Consultant Report #2a, Section 5.1) represent the worst case
scenario for the two residential receptors (Res-301, Res-302). Within the model, all of the
equipment operating in the South Disposal area has been lumped together at the far east-end
(closest to the residents). The modelling results include the first noise mitigation
recommendation listed in the noise report (i.e., “Where feasible, route the haul trucks (conveying
waste rock and coal) along the western slope of the south disposal area such that the south
disposal area itself provides noise shielding between the operating equipment and the residential
receptors to the east”). Thus, the noise modelling results indicate that the recommended noise
mitigation will result in noise levels that are within the Directive 038 PSLs at the receptors.

There may be times when this is not feasible and the second noise mitigation option may be
required (i.e., “Construct the waste rock piles such that the eastern-most areas are built-up
during the day time and then the night-time waste rock activities are further to the west and at
lower elevations, using the eastern-most piles as a natural noise barrier”). The extent of the
potential rock piles is not known at this time and would require site-specific sound level
measurements and updated noise modelling as the mine progresses and more detailed operational
information is available.

As the mine progresses and more detailed operational information is available, there may be
other noise mitigation options available related to the location of equipment, operational times of
specific equipment, and taking advantage of natural shielding that may be in place as the mine is
constructed but has not necessarily been included in the noise model. Benga commits to
reviewing the noise levels for these receptors and determining the noise mitigation methods that
provide noise levels below the Directive 038 PSLs in the best interests of the mine operations.
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48. Volume 4, Consultant Report #2a, Section 5.4.2. Blasting Noise and Vibration
Mitigation, Page 28

Benga states, “A portion of the mining operations will involve use of explosive charges
to loosen the raw materials. The noise and vibration levels associated with blasting can
have a potential impact on nearby residents and can cause sensory disturbance to wildlife.
There are no specific noise or vibration level limits for blasting in the AER Directive 038,
nor are there any specific other provincial or federal criteria.” The noise impact
assessment doesn’t quantify the maximum sound level, Lmax, at the receptors during a
typical blasting event. Residences and a hospital are among the receptors.

a) Provide modeling results of Lmax at the sensitive receptor locations. If the blasting
noise is expected to be noticeable, elaborate Benga’s scheme on notifying the
sensitive receptors upon loud blasting events.

Response:

Noise from blasting can vary significantly due to the size of the charges, the depth of the

charges, the location of the charges, the weather conditions, the topographical information, and
numerous other factors. There is no method of accurately predicting the Lmax noise levels that
will result from the blasting operations until blasting actually starts and on-site sound level
measurements can be conducted. Even data from on-site blasting is still only minimally useful in
future blast noise modeling because the variables change for each blast.

As provided in the noise assessment, the following blasting procedures will be adhered to in
order to minimize potential noise and vibration impacts associated with blasting:

o blasting will occur only on weekdays during typical day-time hours;
o minimal blasting during cloud cover; and

o blasting will be limited to smaller more localized blasts, which reduces the amount of
explosives used at any one time.

A.1.3. Socioeconomic

49.  Volume 1, Section E.11.3.6 — Municipal Infrastructure and Services Effects
Assessment, Page E- 228

Volume 1, Section E.11.4.4 - Municipal Infrastructure and Services, Page E-231

Benga states, that for waste management, “the Project will make use of the regional waste
transfer station operated by Crowsnest Pass.”

Benga also states that “the additional demand for municipal infrastructure requirements
driven by the population increase estimated under the application case assumptions will
exceed the current and planned levels of municipal infrastructure in Crowsnest Pass but
not in Sparwood.” Later in E.11.4.4, Benga states, “there is no net in-migration to the
region anticipated as a result of the projects currently disclosed in the Planned
Development Case and therefore, no additional municipal infrastructure is anticipated.”
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Clarity between the two referenced sections is required as one section indicates that the
current levels of planned infrastructure are exceeded yet another section indicates that no
additional municipal infrastructure is required.

a) Provide details on the anticipated use of the regional waste transfer station.

Response:

Use of the regional waste transfer station will be limited to domestic type trash generated on site.
This could include office trash consisting of paper, food scraps, and general office consumables.
All offices on site will be established with recycling bins to facilitate waste sorting and recycling.
We would anticipate that the disposal and recycling service would be contracted out to a local
reputable and accredited company. Services covering the disposal of toxic wastes, for example,
batteries, printer cartridges, electronic components, etc. will be managed through specialized
disposal companies.

All waste of an industrial nature will be sent to specialized disposal and recycling facilities, not
likely to be located within the Crowsnest Pass region (see response SIR 75)

b) Provide further information on potential project use of Municipal waste infrastructure
(i.e. landfills).

Response:

See response SIR 49a

c) Provide details on how the exceedance of municipal infrastructure capacity in the
Crowsnest Pass may be addressed and how the statements in E.11.3.6 and E.11.4.4
regarding municipal infrastructure are reconciled.

Response:

The first statement (Section E.11.3.6) notes that population increases estimated under application
case assumptions will exceed the current and planned levels of municipal infrastructure in
Crowsnest Pass. The second statement (Section E.11.4.4) is meant to explain that additional
projects considered in the PDC (beyond those already considered in the application) are not
expected to generate additional permanent operations jobs in the area. Therefore, no additional
population growth (and no additional municipal infrastructure) is anticipated under PDC
assumptions beyond what is already estimated under application case assumptions.

Providing municipal infrastructure and services is the responsibility of municipal governments in
the region, whether through their own departments or arms-length bodies and agencies. As
evidenced in Volume 7, Consultant Report #11, Section 8.3.2., municipal representatives in
Crowsnest Pass are well aware of capacity constraints surrounding municipal infrastructure and
services and are working to address these constraints. As an example, the Municipality of
Crowsnest Pass was recently able to secure nearly $8 million in provincial funding to support
upgrades to its wastewater treatment facility (GOA 2016).
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Reference:

GOA (Government of Alberta). 2016. Alberta invests more than $7.8 million in Crowsnest Pass
water project. June 29, 2016.

50. Volume 7, Consultant Report #11

Benga published the EIA report for the Grassy Mountain Coal Project in August 2016.
The Socio- Economic Impact Assessment was published in July 2016.

a) Provide updates to the Socio-Economic Impact Assessment that have occurred in the
last 18 months, including (but not limited to) any updates to:

i.  The planned development scenario (last assessed February 1, 2016); and
Response:

Table SIR 50-1 provides an update to the population estimates in Consultants Report #11,
Section 5. These updated estimates reflect updated population counts for communities in the
RSA, as reflected in the 2016 Federal Census.

Table SIR 50-1 Updated Population Estimates

Geography 2016 2021 2021

Base Case Application
Case
Alberta Portion of the 5,680 5,470 6,130
RSA
B.C. Portion of the RSA 3,780 3,750 4,180
Total RSA 9,460 9,220 10,310
Note:

A PDC population estimate was not provided as the population effect of additional projects considered in the PDC is
expected to be limited.

Taking into consideration updated socio-economic information, the population in the RSA is
expected to:

e decline by an average annual rate of 0.5% between 2016 and 2021 under Base Case
Assumptions; and

e increase at an average annual rate of 1.7% between 2016 and 2021 under Application
Case Assumptions (i.e. including the Project)

The direction and magnitude of these population effects are generally in line with those provided
in the filed application.
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ii.  Negotiations with and agreements with Indigenous groups, Municipalities,
Industrial Operators (Teck), etc. as referenced in mitigations and commitments
throughout the EIA report, including the status of Impact Benefits Agreement
negotiations with potentially affected Indigenous groups.

Response:

Benga is not at liberty to comment on the status of negotiations or agreements with third parties
including with Indigenous groups, as those negotiations and agreements, if any, are confidential
between the parties involved.

51. Volume 1, p. 611, Figure D.2.4-2 Volume 1, p. 848

The Socio-Economic Regional Study Area is referenced frequently within the Socio-
Economic sections of the EIA report. However, Figure D.2.4-2: Project Regional Study
Areas does not illustrate the Socio-Economic RSA boundaries. Later on, Benga states,
“much of these employment effects will happen outside of the RSA due to the low
population density and limited services within the study area.”

a) Provide an updated Figure D.2.4-2: Project Regional Study Areas to show the Socio-
Economic RSA boundaries.

Response:

Please refer to Figure 51-1 as an update to Figure D.2.4-2 to show the Socio-Economic RSA
boundaries.

b) Provide justification for the spatial boundaries of the Socio-Economic RSA.
Response:

As identified in Volume 7, Consultants Report #11, Section 2.1.4.2, the Project is fully located
within the province of Alberta in the M.D. of Ranchland and the S.M. of Crowsnest Pass.
However, the Town of Sparwood, located 40 km to the west of the Project in the province of
British Columbia (B.C.), acts as a service centre to several mines in southeastern B.C. and will
likely also serve the Project. The RSA therefore consists of two unique parts:

o the Alberta portion which includes Ranchland and Crowsnest Pass; and

e the B.C. portion which includes only the Town of Sparwood and the portion of
Highway 3 connecting the Project to the Town.

The boundaries of the RSA have been defined based on the following considerations:

o the existing trade patterns and traffic flows in the region;

 the existing distribution of service providers and infrastructure in the region;

e Benga’s hiring and materials procurement plan for the construction of the Project;
o the experience of other industrial projects in the region;

o land use concerns related to lands nearby the Project; and

o the availability of statistical data to adequately measure the impacts of the Project.
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The SEIA focuses on the impact to the services in the communities of Crowsnest Pass due to
their proximity to the Project and Sparwood as the nearest service centre for the mining industry.
The socio-economic effects of the Project will not be uniformly distributed across the RSA and
the effects assessment for different VCs is focused on different communities as appropriate.

c) Discuss the implications of the findings that “much of these employment effects will
happen outside of the RSA due to the low population density and limited services
within the study area.”

i.  Identify where Benga anticipates the employment effects will occur, if not within
the RSA.

Response:

The statement that much of these employment effects will happen outside the RSA (Volume 1, pg.
E-213) is in reference to the total employment effects of the Project. Namely:

e Direct employment: On and off-site employment directly related to the construction
and operation of the Project (see Volume 7, Consultant Report #11, Sections 4.5);

e Indirect employment: Employment generated among Project suppliers (e.g.
materials, equipment); and

e Induced employment: Employment generated in the general economy as direct and
indirect workers spend their income on goods and services, hence creating
employment in consumer goods and service sectors.

These employment effects will be spread across the RSA and beyond. For example:

e Direct employment: The construction workforce will be largely comprised of mobile
workers, as is typical with large industrial projects. These workers will likely be
sourced from various communities throughout Alberta and elsewhere in Western
Canada. Construction engineering-related employment will accrue to firms outside
the RSA, mostly in Edmonton and Calgary. As for operations, many direct workers
are expected to either be sourced locally or, if sourced from outside the region,
migrate to the RSA and become permanent residents.

o Indirect employment: The project is expected to largely make use of suppliers from
across both Alberta and British Columbia. This is illustrated in Volume 7, Consultant
Report #1a, Tables 4.1 and 4.2 where roughly 55% of project construction
expenditures and 51% of project operations expenditures are expected to accrue to
firms and suppliers in British Columbia and Alberta. These suppliers include
fabrication shops, machine shops, and equipment suppliers. Many of these types of
firms are located in or near urban centres (e.g. Edmonton, Calgary, and Lethbridge).

e Induced employment. It is expected that a substantive portion of the income of both

direct and indirect workers, which in turn drives induced employment, will be spent
in or near communities in which direct and indirect workers reside.
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ii.  Discuss the implication of the communities within the RSA not benefitting from
the employment effects.

Response:

The fact that a majority of Project’s total employment effects are expected to occur outside the
RSA is a reflection of existing limitations with locally available labour and businesses. For
example:

e limited number of appropriately skilled workers, and

e limited number of engineering firms, fabrication and machine shops, and equipment
suppliers with adequate capacity and expertise.

Communities within the RSA will still benefit from employment effects of the Project, most
evidently through:

e direct operations-related employment of nearly 385 individuals;

e indirect employment resulting from Benga’s commitment to support local
employment and procurement, where possible, during both construction and
operations (see Volume 7, Consultant Report #11, Section 4.2.3); and

e induced employment created by direct and indirect workers in the RSA spending their
income on goods and services in the region.
52. Volume 1, Sec. A.6.6, p. 48 Volume 7, Sec 4.5.1, p. 122

Benga states, “pending regulatory approval the project is scheduled to begin site
construction in mid- 2017.” The schedule provided in the EIA report is outdated and
requires updating provided the timelines have changed.

a) Provide an updated detailed schedule for mine construction and operation,
considering the updated application and construction schedule.
Response:
As indicated in Volume 7, Consultant Report#11, Section 1.1:
Actual timing of construction and operations will depend on the timing of regulatory approvals

and market conditions. For the purpose of this assessment, the following schedule has been
assumed:

e construction of the Project starting in Q1 2018 and ending in O3 2019, and
e operations start-up in Q3 2019.

If approved, the Project will operate for approximately 23 years following completion of
construction.
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The schedule provided is illustrative and continues to be appropriate for the project if taken in
that context. As the timing of regulatory approvals are not known, a more definitive schedule is
not possible at this time.

b) Update Figure 4.1 (Volume 7, Sec 4.5.1, p. 122) illustrating peak workforce activity
periods for both construction and operations.

Response:

Further to response SIR 52a, no update is required.

53. EIA TOR3.2.3 [A]
V.7,CR. 11, p. 114
V.7, CR. 11, p. 146

EIA TOR 3.2.3 [A] Regional and Cooperative Efforts: “Discuss the proponent’s
involvement in regional and cooperative efforts to address environmental and
socioeconomic issues associated with regional development.”

Benga states that “the primary employer in the region is Teck Coal Ltd., which operates
five mines in the region and directly employs 800 workers who live in Sparwood...
Regarding cooperative efforts with other industrial operators in the region, Benga is
engaged in active discussions with Teck, a major employer in the region, regarding issues
of common interest. Benga is committed to continuing its discussions with Teck and
others in the region up to and during project construction and operation. Any agreements
or memorandums of understanding between the two parties will be drafted and ratified
prior to Project construction.” Given the socio-economic impacts will occur across
provincial jurisdictions, additional information on the coordination of impacts and
mitigations between Teck and Benga are required.

a) Provide a summary of the “issues of common interest” that have been the focus of
discussions with Teck.

1. Discuss the extent to which Municipal governments in the BC portion of the RSA
and British Columbia Provincial government have been involved in these
discussions regarding coordination.

Response:
No substantive discussions have taken place with B.C. Municipalities or the B.C. Government to
date.
ii.  Provide any socio-economic commitments and mitigations Benga has proposed to
address socio-economic impacts experienced in British Columbia.
Response:

No commitments have been made to date.

February 2018 33



" RIVERSDALE
RESOURCES BENGA MINING LIMITED

Grassy Mountain Coal Project
Supplemental Information Request

b) Provide a timeline of the lifespan of the existing five Teck mines.

Response:

Benga is not able to comment on the operations of another company; however, based on
publicly-available information, Table SIR 53-1 provides an estimated timeline of the lifespan of
the five Teck coal mines in the Elk Valley of B.C.

Table SIR 53-1 Estimated Lifespan of Teck Elk Valley Mines

Teck Mine Current Annual Mine Estimated Mine Life
Production (tonnes) (Based on proven and probable reserves to support
planned production rates)
Elkview 7.0 million Approximately 40 years.
Coal Mountain 2.7 million Mining operations concluded in the fourth
quarter of 2017.
Fording River 8.5 million Approximately 50 years.
Greenbhills 5.2 million Approximately 35-40 years.
Line Creek 3.5 million Approximately 20-25 years.

Source: Teck (2016). Teck Operations. Accessed January 2018 at: https://www.teck.com/operations/

54. Volume 7, Section 1.3, page 104 Volume 7, Section 8.3.2, page 149
Volume 7, Section 7.2.2, Table 7.1, page 141

Benga states, “The effects on regional services and infrastructure will largely be in line
with population effects, falling primarily on Crowsnest Pass and Sparwood.” Benga also
identifies that “The additional demand for municipal infrastructure requirements driven
by the population increase estimated under the Application Case assumptions will exceed
the current and planned levels of municipal infrastructure in Crowsnest Pass.”

In Table 7.1 of the Socio-economic Impact Assessment, Benga’s assessment of Social
Services Issues is incomplete “Pending discussions with Crowsnest Pass representatives.”
Given the significance of the social impacts in Crowsnest Pass and concerns with
distribution of municipal tax revenue, a full examination of the socio-economic impacts
on Crowsnest pass is required. Furthermore, provided that current demographics favor
seniors, an assessment of capacity for childcare and education in the community must be
provided.

a) Provide an updated summary of Social Service Issues in Crowsnest Pass based on
consultation with representatives and service providers.

Response:

The Family and Community Support Services (FCSS) office located in Blairmore provides social
services to Crowsnest Pass. FCSS funds several programs in the region, including

o the Boys and Girls Club;
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o Kids Kollege;

e Parent Link and Student Support Services;
e Crowsnest Pass Literacy Foundation

e Ranchland Victim Services

o Early Childhood Development Coalition;
e Compassionate Friends;

e Crowsnest Forest Kids and

e 40 Developmental Assets — a program focused on helping young people develop in a
way that allows them to be more likely to succeed in school, show leadership, and
take care of their health.

FCSS also directly offers programs including Meals on Wheels, and a variety of activities for
youth, seniors and volunteers.

FCSS is currently in the process of drafting a Social Needs Assessment (SNA), which will
provide a basis for strategic planning for future use of FCSS programming and resources. The
needs assessment is examining the extent to which social needs are being met and where gaps in
service may exist. Although the SNA is not complete, discussions with a representative of FCSS
indicated:

o there is an abundance of programming directed at children under the age of six, but
limited programming targeted at youth and seniors;

e specific gaps in service include:

e aneed for a communal indoor recreation space with regular operating hours for
youth and more seniors-specific programming; and

e alack of programming directed specifically at supporting those in need of
affordable housing.

Additionally, FCSS identified the following challenges with the delivery of existing services:

o The broad geography of the Crowsnest Pass can be a challenge when clients must
travel from one community to another to access specific programs.

e There is a lack of coordination between programs in communities (i.e.: the senior’s
centres in Coleman and Bellevue), which can lead to challenges in accessing selected
services, particularly for those individuals who don’t drive or have difficulties
travelling (Lewis, pers. comm.).

References:

K. Lewis. Programmer, Family and Community Support Services in Blairmore. Interview on
January 30, 2018.
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b) Provide baseline assessment of childcare and (Elementary to High) school capacity in
Crowsnest Pass.

Response:

Regulated (i.e. provincially licensed) childcare in Alberta is provided by a mixture of:

o day care centres, which are facility-based programs that serve infants, toddlers, and
pre-school aged children;

e group family child care programs, which offer care in a private residence to children
of all ages;

e Out-of-School care programs that offer before and after school care to school-aged
children; and

o family day homes, which offer care in a private residence to children of all ages

The manner in which families choose to use regulated childcare varies. Some families choose to
enroll their children in full-time care and therefore, their children occupy regulated childcare
spaces on a full-time basis (i.e. one licensed space serves one child). Others choose to use care
on a part-time basis and may share a single licensed space with one or more other families (i.e.
one licensed space serves more than one child). Additionally, parents may rely on unregulated
care (i.e. family members, neighbours, friends), or make modified work arrangements in order to
provide care to their children. Conversely, parents may choose to enroll their children in
childcare programs for socialization or education purposes despite there being familial or other
care available. In sum, the demand for childcare is dynamic and difficult to quantify.

Regulated childcare in the Crowsnest Pass is offered by day care centres located in Blairmore
and Coleman. Discussion with providers in the region indicate that there are a total of 63
regulated childcare spaces are available in the Crowsnest Pass. Some operators report having a
waiting list but note that the waiting time is typically short, and others indicate that additional
regulated childcare is not required in the community.

The Crowsnest Pass is served by the Livingstone Range School Division No. 68 which operates
three schools in the community:

e Horace Allen School, located in Coleman, offering education to kindergarten to
grade 3;

o Isabelle Sellon School, located in Blairmore, offering education to grades 4 to 6; and

o Crowsnest Consolidated High School, located in Coleman, offering education to
grades 7 to 12.

Enrollment in all three schools combined has varied over the past five school years, with the
lowest enrolment count of approximately 600 occurring in the 2012/13 school year and the
highest count of 680 occurring in 2015/16. Enrolment during the 2016/17 school year was
approximately 645 students.
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In the 2016/17 school year, the schools reported a combined enrolment count of 645.
Specifically:

e 215 students in the Horace Allen School, below the school’s maximum capacity of
approximately 280;

e 143 students in the Isabelle Sellon School; below the school’s maximum capacity of
264; and

e 278 students in the Crowsnest Consolidated High School, below the school’s
maximum capacity of 682.
References

Alberta Education. 2018. School and Authority Enrolment Data. Accessed January 2018 at
https://education.alberta.ca/alberta-education/student-population/everyone/school-
authority-enrolment-data/

S. Bole. Owner, Little Mountaineers Learning Center. Interview on February 6, 2018.
E. Garner. Administrator. Horace Allen School. Interview Feb 28, 2018.

K. Lewis. Programmer, Family and Community Support Services in Blairmore. Interview on
January 30, 2018.

C. McKie, Principal, Crowsnest Consolidated High School. Interview on February 12, 2018.
D. Parkins, Donna’s ABC Daycare. Interview on February 12, 2018.
A. Stafford, Isabelle Sellon School. Interview on February 12, 2018.

1.  Provide an assessment of the increased demand for childcare and school based on
projected population effects.

Response:

Alberta Human Services typically contemplates regulated childcare spaces for unique groups of
children, those under six years old and those aged 6 to 12 years. These categorizations reflect
the unique needs of each group (i.e. school aged children (6 to 12) may require care only before
and/or after school whereas those under 6 may require day-long care.

In 2016, the number of school aged children in the Crowsnest Pass was:

e 275 children under the age of 6; and
e 325 children between 6 and 12.

The total of 600 children were served by 63 regulated child care spaces — a ratio of 9.5 children
per space.
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Under the population effects for the application and planned development cases (as updated in
response to SIR 50) by 2021, Crowsnest Pass is expected to house approximately 85 additional
children under the age of 12. Accordingly, an additional 9 regulated child care spaces will be
required if the ratio of 9.5 children per space is maintained.

With respect to education: the population effects for the application case and planned
development cases, as updated in response to SIR 50, by 2021, Crowsnest Pass is expected to
house approximately 105 additional children between ages 5 and 18, each of which will likely
require a space in one of the three schools identified in the response to (b). If the in-migrating
school-aged population is heavily weighted towards the kindergarten to grade 3 cohorts, capacity
issues could begin to materialize at the Horace Allen School which could lead to class sizes
being larger than the preferred number of students or the need to bring portables onto the school
site.

55. Vol 1, Sec. A.10.10, p. 111
Vol. 1, Sec. A.10.10, p. 112
Vol. 2, Sec. H.4.4.1.1, p. 450

Benga states, “the proposed Project is situated on both Crown and freehold land. A
majority of the land to be developed is owned by Benga.” Benga also states, “It is
predicted that the impact of the Project on the access to hunting and trapping areas will be
not significant as a majority of the land to be developed is privately owned. All existing
trails and access points through the proposed Project will eventually be closed. Alternate
access will be available as required.”

Benga states that they “will continue to consult with Piikani Nation, including discussion
of options to facilitate access for land use activities where they may be affected by the
Project. The potential effects described in these sections could result in a change in use or
access to trails and travel ways or disturbance to features associated with trails and travel
ways.”

a) Provide a map showing:
1. Existing trail and access routes throughout the project footprint used for
recreational purposes and traditional land use.
Response:
Existing trails and access routes are illustrated in the Land Use report, Volume 7, Consultant
Report (CR#10) Figure 5.1-1.
ii.  Traditional trails throughout the project footprint that were developed through the
Traditional Land Use studies (where Benga has permission to share these maps).
Response:

Benga has not been provided maps showing traditional trails as part of the TLU studies. This
information was deemed sensitive by the First Nations.
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b) Provide a map of points of current and planned access control.

Response:

Benga is planning to restrict access to the active mining area which will include access control
on the main road into the site and signage or fencing around the perimeter of the active area to
limit access for safety reasons. An Access Management Plan is being developed and will be
finalized after discussion with First Nations during the first half of 2018 which will include final
access control points and procedures.

i.  Provide examples of the signage to be used for identifying areas that are not open
for public use.

Response:

Benga will develop appropriate signage in conjunction with the Access Control Plan.

c) Itisunclear if access points and trails through the proposed project will be closed
completely, or if Access Management Plan will allow for access to Indigenous and
Recreational Land Users. Clarify Benga’s position on access to traditional lands and
waters in the Project Area during all stages of the Project broken down by pre-
construction, construction, operation, decommissioning and post-reclamation.

Response:

Benga considers that the priority for access management must be to ensure the safety of Benga
employees and contractors, and the public. Benga intends to post signs and install fencing and
gates as appropriate to ensure that the public does not access areas where work is on-going. In
general, this will mean restricted access to areas within the Mine Permit Boundary that are to the
west of Gold Creek and to the east of Blairmore Creek. Access to the creeks themselves should
not be restricted. Access on trails around the north area of the Mine Permit Boundary will be
allowed on designated trails only.

Special access for aboriginal groups to areas not yet disturbed and to areas that have been
reclaimed through progressive reclamation shall be permitted on a limited basis for traditional
activities that do not interfere with the mining activity or otherwise create a safety risk. This
special access will be administered by appointment and perhaps including an accompanying
Benga employee to ensure visitor safety.

Details including signage, fencing, trail designation, permission to use firearms, and access
protocol for special access will be worked out in consultation with First Nation in 2018.

56. Vol. 2, Sec. H.4.4.1.1, p. 450

Benga states, “To manage potential effects associated with public access to the Project

site; Benga adopted a policy that will be used to guide access by authorized users only.

Access control will be based on the level of risk to public safety and the need to protect
Project infrastructure.”
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Benga states, “Access will be managed in accordance with the existing management
objectives of the mine, where these are defined, and with input from regulatory
agencies.”

a) Provide the “policy” and “existing management objectives” referenced above.

Response:

The policy and management objectives are more described in the response to SIR 55c.

57. Vol 3, Appendix 7d: Sec. 2.4, p.791

Benga states, “sensitive features (e.g., species of management concern, important habitat
features) to be flagged or fenced ahead of clearing, where feasible.”

a) Provide a list of sensitive features.

Response:

To date, exact locations of sensitive features have not been disclosed by any of the First Nations
that conducted TLU Studies due to their sensitivity. Certain First Nations have agreed to provide
this information on a confidential basis to Benga and assistance with mapping is being provided.
Once specific locations are identified, Benga will work with the respective First Nations to
determine whether it is possible to protect the feature and if so what protection is most
appropriate. If it is not possible to protect the feature, alternate mitigative measures will be
agreed.

b) Discuss if and how traditional knowledge and input from Indigenous communities
were used in determining this list.

Response:

See response SIR 57a.

58. Vol 3, Appendix 7d: Sec. 2.4, p.791
Volume 7, Appendix 7d(i), p. 785

Benga commits that a “post-construction monitoring program will be developed to report
on the effectiveness of this [Access Management] Plan. This program will focus on
mitigation such as access controls, reclamation, and revegetation.” Benga provides a
general direction regarding access management planning through an Aboriginal Access
Management Plan Framework (See v. 7d(i), p. 785), though more details are required
regarding both the Aboriginal Access Management Plan Framework and post-
construction monitoring program.

a) List the metrics and indicators Benga will use to assess the effectiveness of the
Access Management Plan.
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Response:

The Access Management Plan has three primary objectives: 1) safety and protection of the mine
infrastructure and 2) facilitation of access to adjacent lands for traditional uses and recreational
activities, and 3) facilitation of special aboriginal access to areas not yet mined or areas
reclaimed through progressive reclamation for traditional activities. Success of the program will
be measured using the following metrics:

e (Cameras on the main trails — Benga will mount motion activated cameras along the
major trails to monitor the type and frequency of traffic through the site.

e Ongoing consultation with First Nations — Any concerns with access from Benga or
the First Nations will be discussed on an event basis or at regular update meetings.

o Safety events — Benga will investigate any safety events or apparent close calls to
determine root cause and to implement preventative measures.

e Input from the community — Benga will maintain contact with key organizations in
the community, including the municipality, in order to identify access issues as they
arise.

59. Volume 7, Section 5.4.6, page 60
Volume 7, Section 5.4.6, page 64

Benga states, “Once mining areas are no longer required, they will be reclaimed to a land
use equivalent to what existed prior to development of the Project. This includes areas for
both timber production and grazing.” Later, Benga states, that “in addition, at the
completion of mining, the area will be reclaimed to a land use equivalent to what existed
prior to development, including recreational use.”

a) Confirm whether reclaiming to “land use equivalent” includes traditional land use and
an end land-use goal.
Response:
Yes, traditional land use is an end land-use goal.
b) Provide evidence or experience Benga has in reclaiming coal mining landscapes for
traditional plant species.
Response:

Benga intends to access expertise that exists in Alberta and Canada where many mine landscapes
have been reclaimed. Benga also intends to consult extensively with First Nations on
reclamation plans as they are developed and refined throughout the life of the project.
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60. Vol. 3, Sec. 03a, p. 668

Benga states, “Riversdale has committed verbally to developing the project with great
regard to Blackfoot rights, interests and heritage sites, and to remediate the site once the
mine is exhausted to a state as good or better than it was before the mine project was
opened, in effect taking responsibility for remediation work that should have been done
by previous owners.”

a) Confirm what is meant by this statement, and provide whether Benga has made this
commitment and what the commitment entails.

Response:

Benga has consulted extensively with First Nations to date and has committed in writing (refer to
issues and response tables for specific commitments) to:

e develop an access management plan that provides maximum access to the crown land
around the perimeter of the mine permit boundary;

o facilitate access, where safe to do so, to areas within the mine permit boundary that
are not being actively mined or which have been reclaimed for the purposes of
traditional activities;

e involving and consulting with First Nations on reclamation plans as the mine
progresses including creating landscapes and vegetation that are conducive to
traditional uses;

e communicating regularly with First Nations regarding mine progress and results of
monitoring programs; and

e protection of sensitive sites if possible or other appropriate mitigation measures as
determined through discussion with First Nations.

With regard to the final statement, it is well documented that there have been historical mining
activities at the site which were never properly remediated. As a result, extensive areas are
currently in a degraded state in terms of land capability. Once the Grassy Mountain Project is
complete and reclaimed, 100% of the site will be returned to a productive state.

61. EIA FTOR 6 [B]

The EIA FTOR 6 [B] requires that Benga “Describe how traditional ecological
knowledge and traditional land use information was incorporated into the project design
and development, technical components of the EIA, the conservation and reclamation
plan, and monitoring and mitigation plans.”

a) Confirm whether traditional knowledge from previous studies, such as the Old Man
River Dam and the Weasel Valley Water Use Study were considered in the
assessment. If so, discuss.
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Response:

Benga did not directly use traditional knowledge from the previous studies mentioned above
except insofar as one of the First Nations, that performed a TLU study, may have benefitted from
the previous experience working on these projects.

62. Vol. 7, CR 11, Sec. 10.4, p. 158

Benga states, “Benga and its contractors will use buses and multi-passenger vans to
transport personnel to site in order to reduce the total number of vehicles traveling on
local roads. Benga will also endeavor to schedule construction deliveries during off-peak
hours.”

a) Confirm whether transportation to the Grassy Mountain project will be based solely
from Sparwood and Blairmore, or if there will be transportation available from other
nearby communities (Fort McLeod, Pincher Creek, and Brocket, etc.).

Response:

At this time, Benga is only contemplating bus transportation from Blairmore and will endeavour
to arrange for pick up at a convenient parking location so that workers can drive to Blairmore
and then take a bus to the work site. Benga will consider adding additional buses, or promoting
car pooling, from other centers based on actual employee demographics and after consultation
with Piikani First Nation at Brocket.

63. 15. Vol. 1, Sec. A.11.11, p. 159
Vol. 1, Sec. A.7.11, p. 86

Benga states that they will “house construction workers in a temporary camp, which has
the ancillary effect of reducing the resident population effect of the Project and the
anticipated demand for housing.” Benga commits that “A semi-permanent base camp of
228 people will be assembled, which can be expanded during peak periods. Available
hotels/motels in Blairmore, Coleman, and Bellevue will also be utilized for short term
ramp-ups in construction activity.” Additional information is needed regarding the
temporary accommodations in order to understand how it will mitigate pressure of socio-
economic effects.

a) Provide additional details for “base camp”/“temporary camp”.

1. Define semi-permanent base camp.
Response:

The semi-permanent base camp referenced in Volume 1, Section C.6.17 is the same as the
temporary construction camp referenced in numerous other sections of the application. As noted
in the socio-economic assessment (Volume 7, Consultant Report #11, Section 6.4), the camp is
expected to house workers during the project’s roughly two-year construction phase but may be
used to house some of the operations workforce until adequate housing in the region is available.
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ii.  Provide a list of services that will be available to workers at base camp, such as
recreation, health and emergency services, etc.

Response:

Camp-related amenities and services are expected include:

e Dbasic recreational and entertainment facilities and equipment, including an onsite
fitness facility (with weights and aerobic fitness equipment), common dining hall,
televisions, and wireless internet;

e onsite 24/7 camp security; and
o first aid and/or basic medical facilities and personnel.

Final decisions on camp-related amenities and services will be made during later stages of
Project planning.

In addition, Benga commits to working with responsible agencies in order to develop cooperative
protocols for dealing with camp worker access to health services and facilitating ways in which
camp security can work with local police.

iii.  Provide rationale for why a semi-permanent base-camp was chosen to address
workforce accommodations during construction.

Response:

As noted in response to SIR 63a(i), the semi-permanent base camp referenced in Volume 1,
Section C.6.17 is the same as the temporary construction camp referenced in numerous other
sections of the application. First and foremost, the temporary work camp is a mitigation strategy
for short-term accommodation effects. As compared to the alternative of Living-Out Allowances
(LOA) for construction workers, the temporary work camps avoid the potential for inflationary
pressure on hotel and rental accommodation by expanding quickly the accommodation supply in
the region thus avoiding or minimizing accommodation price inflation related to a supply
squeeze.

Along with minimizing the impacts on accommodation in the region, camps serve to limit other
potential socio-economic impacts on a community. Specifically, they reduce the need for
construction workers to visit local communities, thereby limiting impacts on regional
infrastructure and services (e.g. recreation, health, and emergency services) and limiting the
potential for any social-related impacts (e.g. residents’ concerns with the presence of temporary
construction workers). The use of a temporary work camp also makes issues related to the influx
of temporary residents more amenable to management and mitigation.

Benga recognizes that accommodation in a camp potentially diminishes the economic benefit to
the local restaurant and hotel industry. In order to seek a balance, Benga will continue to
coordinate with local municipalities to optimize the number of workers staying in the camp
versus the number of workers that use local hotels and restaurants.
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iv.  Provide justification and rationale for basecamp accommodating 228 people.
Confirm if there will be any overflow, and how this will be accommodated (i.e.
explain how base —camp can be “expanded”.

Response:

For the overflow a LOA will be provided as this will be for short periods and should not impact
inflationary pressures on hotels and rental accommodation. If necessary, to manage these short-
term peaks, Benga will consider bussing workers to and from larger markets.

b) Confirm whether personal vehicles be allowed at camp.

Response:

Private vehicles will not be allowed at camp sites, only Benga and contractor light duty vehicles,
and busses.

64. Vol. 7, CR #11, Sec. 6.4 p. 136

Benga. States, “Although operations workers are assumed to migrate to the region and
become permanent residents, the temporary camp may be used to house some of the
operations workforce until adequate housing in the region is available.” This is a
significant assumption and presents the option that the semi-permanent base camp could
remain an accommodation option throughout operations. Given housing is limited in
Crowsnest Pass, this may be a likely outcome.

a) Discuss fiscal, social, and infrastructure implications if operations’ workforce relies
on temporary accommodations instead of relocating to the region.

Response:

Table SIR 64-1 identifies the implications to each socio-economic valued component (VC) of
accommodating the operations workforce in a camp as compared to residing with their families
in the region.

Although the construction camp could be used, if needed, on a temporary basis during operations
until adequate housing in the region is available, Benga remains committed to having its
operations workforce reside in the region. Benga is committed to working with local
governments to facilitate the timely development of residential land and dwellings, such as those
identified in Sparwood, by means of ongoing discussions regarding Project timelines and
execution strategies (see Consultants Report #11, Section 6.3.2). Benga will consider adopting
additional policies and incentives to phase out the camp as soon as possible after operations
begin.
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Table SIR 64-1 Socio-Economic Effects of Accommodating Operations Workers in
Camp as Compared to Residing in the Region

Socio-Economic Area

Effects Related to Use of an Operations Camp

Employment

Project-related employment of residents in the RSA will likely be
reduced and instead realized by residents in other parts of Alberta
and B.C. Although an operations camp does not exclude operations
workers from living in the region, it facilitates the opportunity for
these workers and their families to permanently reside elsewhere.

Induced employment effects (i.e. employment created by spending
of operations workers and their families) will be reduced in the RSA
and will increase in other Alberta and B.C. communities where
workers and their families reside.

Employment opportunities will be created to support camp
operations (e.g. catering, housekeeping services, logistics). The
ability of workers and businesses in the RSA to realize these
opportunities will depend on the capacity and capability of local
businesses and workers to address these service needs.

With fewer operations workers residing in the region, there will be
fewer spouses and other family members also residing in the region,
thereby decreasing the labour pool on which local businesses and
service providers can draw (e.g. health professionals, teachers,
public servants, salespersons, efc.)

Personal and Business Income

Spending by operations workers and their families will be reduced
in the RSA and increased in other parts of Alberta and B.C.

Project-related expenditures will increase slightly in order to support
camp operations (e.g. catering, housekeeping services, security,
administration). The ability of local businesses in the RSA to
realize benefits from these increased Project-related expenditures
will depend on the capacity and capability of local businesses to
address these service needs.

Government Revenue

In the RSA, municipal expenditures (i.e. cost of providing services
to residents) and municipal revenues (i.e. property taxes) will both
be reduced as a result of fewer new households associated with
operations workers and their families relocating to the region. Also,
the presence of a camp may contribute to the assessment base of the
municipality, thereby adding to tax revenues.

Population

The population effect of the Project on the RSA will be reduced as
fewer operations workers and their families are expected to reside in
the region.
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Table SIR 64-1 Socio-Economic Effects of Accommodating Operations Workers in
Camp as Compared to Residing in the Region

Socio-Economic Area Effects Related to Use of an Operations Camp

Regional Infrastructure and Services | ¢  Demands placed on regional infrastructure and services will be
reduced in line with reduced population. While a number of service
providers indicated they are well position for growth, concerns with
growth were raised in relation to some infrastructure and services,
including housing, and municipal sewage and water services. The
reduction in the population effect on the RSA resulting from an
operations camp could partially, or wholly, alleviate some of these
concerns.

e  With fewer operations workers residing in the region, there will be
fewer spouses and other family members also residing in the region,
thereby decreasing the labour pool and volunteer base on which
local service providers can draw (e.g. health, social, emergency
services).

e Recognizing that growth in a community can help increase or
revitalize the breadth and nature of infrastructure and services
available to local residents, a reduction in population associated with
an operations camp could dampen this effect.

Traditional Land Use e An operations camp is expected to reduce the effect on traditional
land use associated with the population effect of the Project. With
fewer permanent residents in the region, it’s expected there would
be fewer regional residents engaging in outdoor recreation activities
(e.g. hunting, fishing). In addition, the presence of an operations
camp could make the effects on TLU associated with the operations
workforce more amenable to management and mitigation (e.g.
limiting opportunities for workers to engage in outdoor recreational

activities while in the region).

65. Vol. 1, Sec. A.7.11, p. 86
Volume 7, Section 4.5.1, Figure 4.1, page 122

Benga commits that “A semi-permanent base camp of 228 people will be assembled,
which can be expanded during peak periods. Available hotels/motels in Blairmore,
Coleman, and Bellevue will also be utilized for short term ramp-ups in construction
activity.” Based on Figure 4.1, the construction peaks over the summer tourism season.
Recognizing the significance of the tourism economy and extra demands on
accommodation during tourism season, construction workforce and contractors may
displace tourists from hotel and motel accommodations.
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a) As part of the baseline assessment, provide the total capacity of hotel and motel
rooms available in the RSA.

1. Discuss the vacancy rates of the hotels and motels in the RSA during the “tourist
season”’.
Response:

The estimated number of hotel and motel rooms in the RSA is provided in Table SIR 65-1.

Table SIR 65-1 Hotel and Motel Supply in Crowsnest Pass
Name Type Location Number of Rooms

Best Canadian Motor Inn Hotel/Motel Coleman 25
Highwood Motel Hotel/Motel Blairmore 31
The Kanata Inns Hotel/Motel Blairmore 48
Paddock Inn Hotel/Motel Coleman 18
Historic Cosmopolitan Hotel Hotel/Motel Blairmore 15
Causeway Bay Hotel Hotel/Motel Sparwood 83
Valley Motel Hotel/Motel Sparwood 29
Total 249

Generally speaking, the tourist season runs from late May to early September. During this
timeframe, the vacancy rate can fluctuate on any given day, but is generally higher on weekends
and during the peak summer months of July and August. Hotel and motel representatives in the
Crowsnest Pass indicate that capacity is relatively limited during July and August, with vacancy
rates generally around 0% to 10%.

In comparison, hotels and motels in Sparwood are generally busy all year long. Hotel and motel
representatives in Sparwood indicate that vacancy rates are generally between 0% and 15% all
year.

ii.  Describe any other potential demand on hotel and motels during the peaks in
construction either from tourist events or other sectors.

Response:

Much of the demand for hotel and motel accommodation in Crowsnest Pass in the summer
months come from highway traffic (i.e. people passing through the region, either for work or
vacation), as well as tourism in the region itself. Notable annual events in the area include the
Sinister 7 Ultramarathon (July 6 to 8, 2018) and the Kananaskis Pro Rodeo (April 27 to 29,
2018). The hotels and motels in Crowsnest Pass are usually full for these two annual events.

Demand for hotel and motel accommodation in Sparwood is largely due to tourists in the region
engaging in outdoor activities. For example, mountain biking and hiking in the summer months,
hunting in the fall and snowmobiling in the winter months. Notable annual events include the
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Sinister 7 Ultramarathon (July 6 to 8, 2018), where vacancy rates at hotels and motels in the area
are closer to 0%.
References:

Best Canadian Motor Inn. Personal communication. February 5, 2018.
Highwood Motel. Personal communication. February 5, 2018.

The Kanata Inns. Personal communication. February 5, 2018.

Paddock Inn. Personal communication. February 5, 2018.

Historic Cosmopolitan Hotel. Personal communication. February 5, 2018.

66. EIA FTORS.1 [B] b.
EIA FTOR 8.2 [B]
Volume 7, Section 4.2.3, page 118

EIA FTOR 8.1 [B] b requires Benga to provide “policies and programs regarding the use
of local, regional, and Alberta goods and services”. EIA FTOR 8.2 [B] requires Benga to
“Discuss plans to work with aboriginal communities and groups, local residents, and
businesses regarding employment, training, and other economic development
opportunities arising from the project.”

Benga states, “has policies in place to hire locally first and to use Alberta-based
contractors as often as possible subject to labour availability, cost, and quality
considerations. Engagement of the local labour force will be coordinated from Benga’s
Blairmore office location.” Furthermore, Benga acknowledges that “as of filing, Benga
are in advanced discussions regarding a benefits agreement with the Piikani First Nation,
the closest First Nation to the project. The agreement includes provisions to support
preferential hiring and contracting, as well as training, of Piikani First Nation members.”

a) Provide policies referenced above regarding hiring locally first and using Alberta-
based contractors.
Response:

The commitments or policies are published on the Riversdale Resources web site at the
following address: http://www.rivresources.com/irm/content/our-commitments.aspx?RID=250

Detailed employment and procurement procedures to give strength to these policies are being
developed during 2018 in anticipation of a construction start in 2019.
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b) Identify types of positions available for construction and operation.

Response:

Benga anticipates approximately 400 positions will be generated by the Project once in
Operations. There will be more positions available during the two-year construction period. The
types of positions available will including the following:

Mining Engineer Catering and laundry Administrative Assistant
Geologists Human Resources Drillers

Truck Drivers First Aid and Safety Blast Hole Engineer
Heavy Equipment Operators Environmental Engineers Information Technology
Hydrologists Community liaison Accounting and Payroll
Hydrogeologists Electricians Business Analyst
Maintenance staff Procurement Manager Mine Planner

Mining Engineer Hydrologists Process Engineer
Geologists Marketing Manager Welder

Truck Drivers Public Relations and legal Logistics Manager
Heavy Equipment Operators Geo-technical Engineers Training Coordinator
Laboratory Technicians Stores Manager Surveyor

1. Of these positions, identify the percentage that will require 1) high school
diploma or, 2) trade certification, and/or 3) Union membership.

Response:

The majority of the positions at the site will require a high school diploma and trade certification
or post high school training as an equipment operator for example. Some of this training can be
on-the-job training for prospective candidates.

c) Identify constraints experienced by Treaty 7 Aboriginal communities and businesses
to employment and contracting opportunities provided by Benga.

Response:

A very positive aspect of the Project with respect to Aboriginal involvement is that the project
expects to employ nearly 400 people for more than 20 years. That means that, contrary to
relatively brief construction projects, there is time to work with the aboriginal communities to
systematically build capacity, train candidates and provide that all-important first work
experience. Benga will be monitoring the participation of the aboriginal community within the
Project workforce and will be working with First Nations to improve participation over the life
of the Project.
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ii.  Describe any programming or strategies Benga is providing to alleviate these
constraints.

Response:

See response SIR 66¢.

67. Volume 1, Section E.11.7, page 858

Property taxes to both Ranchland ($990,000 annually) and Crowsnest Pass ($490,000
annually). Using an 8% discount rate, the present value of the municipal taxes over the
life of the project is calculated to be $11.2 million ($2015). The Ranchland council has
acknowledged that much of the impacts of the Project will accrue to Crowsnest Pass and
has indicated they would be open to negotiating a revenue-sharing agreement once the
Project commences (RL 2013).

a) Provide updates on the negotiation of a revenue sharing agreement between
Crowsnest Pass and Ranchland.

Response:

Since Benga is not a party to any discussions between Ranchlands and Crowsnest Pass, Benga
cannot comment on this subject.

68. Volume 1, Section E.11.7, page 858

Benga states, “The Project will also contribute an estimated $140 million (NPV 2015)
and $210 million (NPV 2015) to provincial and federal corporate income taxes
respectively as well as approximately $195 million (NPV 2015) in provincial royalties
over the 23-year operating life of the project, assuming a $140/tonne average real price of
coal.”

a) Provide justification for using $140/tonne average real price of coal
to forecast provincial royalty payments.

Response:

Like all commodities, the price of metallurgical or coking coal is cyclical and varies significantly
with supply and demand pressures. Since 2013, the world price for metallurgical coal has
fluctuated between a low of $80 USD/tonne in 2015 — 2016 to recent highs driven by supply
shortfalls in excess of $300/tonne. Based on market knowledge and experience, Benga considers
that $140/tonne is a reasonable long-term price for planning purposes.

b) Provide alterative royalty forecasts using both high and low price
scenarios, with the low scenario reflecting Benga’s breakeven price.
Response:

Benga considers its breakeven price to be commercially sensitive information. To be responsive,
Benga has provided alternative royalty forecasts using $100 USD/tonne and $200 USD/tonne
respectively and applying the same financial methodology used in the application.
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69. Volume 1, Section A.2.7 Page 29

Benga states that the “Development of the Project will provide the following
benefits...receipt of revenue in the form of ...licence fees.

a) Quantify the license fees paid by Benga (NPV 2015) over the life of
the project.

Response:

Benga does not have an estimate of license fees that will be paid to various governments over the
life of the project; however, Benga estimates that such payments will be small compared to
royalties and taxes.

70.  EIA FTOR 8.2 [A] a. iv-v.

EIA FTOR 8.2 [A] a. iv-v requires the proponent “describe the socioeconomic impacts of
project construction and operation, including impacts on recreational activities,...
hunting, fishing, trapping, and gathering.” The EIA report did not discuss impacts on the
angling or tourist economy- which based on SOCs, a substantial component of the
Crowsnest Pass Economy.

a) Provide the number of outfitting businesses currently using the Crowsnest River as a
client destination.

Response:

The Crowsnest River runs through the Municipality of Crowsnest Pass and the Municipal
District of Pincher Creek. This river is considered a world-class destination for fly fishing. Of
the 45 fishing guides or lodges across the province, there are four which are located in these
municipalities (Table SIR 70.1; Alberta Fishing Guide 2017).

Table SIR 70-1  Fishing Guides and Lodges in the Crowsnest Pass and M.D. of

Trout

Pincher Creek
Name Guide Fish Municipality
Alberta Fly Fishing Fly Fishing, Drift Boat, Brown Trout, Bull Trout, Crowsnest Pass
Adventures Walk & Wade Cutthroat Trout, Rainbow

The Crowsnest Angler

Fly Fishing, Fly Casting
(Instruction), Drift Boat,

Brown Trout, Cutthroat
Trout, Rainbow Trout

Crowsnest Pass

Cutthroat Trout, Rainbow
Trout

Walk & Wade
Trout Wrangler Lodge Fly Fishing, Fishing Brown Trout, Cutthroat Crowsnest Pass
Lodge Trout, Rainbow Trout
Bowcrow Fishing Fly Fishing, Drift Boat, Brook Trout, Brown M.D. of Pincher Creek
Adventures Walk & Wade Trout, Bull Trout,

Source: Alberta Fishing Guide 2017.
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References

Alberta Fishing Guide. 2017. AlbertaFishingGuide.com. Accessed January 2018 at
http://www.albertafishingguide.com/

b) Discuss the economic implications of the mine development on Fly Fishing
Outfitters, such as willingness to pay for experience, aesthetic and sensory impacts,
and impacts to fish abundance and health.

Response:

If the construction and operation of the mine proceeds as planned, and there are no malfunctions
or unintended discharges into the Crowsnest River, then adverse impacts to either the water
quality or access to the local rivers and streams are not anticipated. The Project is therefore not
anticipated to have an adverse impact on the experience of Fly Fishing Outfitters in the region,
including aesthetics, sensory considerations, and fish abundance and health.

If a malfunction or unintended discharge into one of the surrounding streams or rivers occurs,
then temporary adverse impacts to Fly Fishing Outfitters could occur. Determining the
economic impact of potential adverse impacts is accomplished by determining the willingness to
pay for Fly Fishing Outfitting by anglers. Although the authors are unaware of studies which
calculate the willingness to pay for Fly Fishing Outfitting specifically in the Crowsnest River,
there are various academic studies that have calculated the value of, or willingness to pay for,
recreational fishing, including the experience of fishing. Values are presented on either a per
fishing trip or per fish basis and range between ($2,016 CAD):

e $3.27 to $877.33 per fishing trip day; or
e $0.86 to $314.00 per fish.

References

Alberta Fly Fishing Adventures. Interview on February 9, 2018.

Besedin, E., Maxxotta M., Cacela D. and L. Tudor. 2004. Combining Ecological and Economic
Analysis: An Application to Valuation of Power Plant Impacts on Great Lakes
Recreational Fishing. Paper presented at American Fisheries Society Meeting
Symposium: Socio-economics and Extension: Empowering People in Fisheries
Conservation, Madison, W1.

Boyle K.J., Roach B. and D.G. Waddington. 1998. 1996 Net Economic Values for Bass, Trout
and Walleye Fishing, Deer, Elk and Moose Hunting, and Wildlife Watching: Addendum
to the 1996 National Survey of Fishing, Hunting and Wildlife-Associated Recreation.
Report 96-2. U.S. Fish and Wildlife Service, August.

Breffle W., Morey E.R., Rowe R.D., Waldman D.M. and S.M. Wytinck. 1999. Recreational
Fishing Damages form Fish Consumption Advisories in the Waters of Green Bay.
Prepared by Stratus Consulting Inc., Boulder, CO, for U.S. Fish and Wildlife Service,
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Vaughan W.J. and C.S. Russell. 1982. Valuing a Fishing Day: An Application of a Systematic
Varying Parameter Model. Land Economics 58(4):450-63.

Williams J.S. and P.W. Bettoli. 2003. Net Value of Trout Fishing Opportunities in Tennessee
Tailwaters. Fisheries Report 03-21. Final Report Submitted to the Tennessee Wildlife
Resource Agency.

71. Volume 1, Section A.11.11.1, page 162

Benga states, “Socio-economic monitoring will occur in the RSA, which includes M.D.
of Ranchland, the S.M. of Crowsnest Pass, Town of Sparwood, and the portion of
Highway 3 connecting the Project to Sparwood. Monitoring will be conducted according
to provincial/federal standards and regulations and all approval conditions.”

a) Identify the “provincial (Alberta and BC)/federal standards and regulations” Benga is
committing to for monitoring for socio-economic impacts.

Response:

The statement quoted in the question does not appear in the filed application. Benga is not aware
of any specific provincial or federal standards and regulations for socio-economic monitoring but
does note that the general statement that “monitoring will be conducted according to
provincial/federal standards and regulations and all approval conditions” is applicable to all
Benga’s monitoring initiatives, environmental and otherwise.

b) Discuss if and how the monitoring programs will assess any Project impacts and measure
the effectiveness of mitigation plans;

Response:

Benga anticipates that it will gather selected socio-economic information on its Project and
report on this information as part of its ongoing engagement with stakeholders. The nature and
extent of this monitoring will be established in discussion with stakeholders. For example,
Benga will discuss with stakeholders the potential information to be collected (e.g. jobs, local
spending, social investments, housing demands), along with appropriate data collection methods
and processes to allow for accurate data collection and reporting. Information gathered relating
to Project-specific activities will be disseminated to interested stakeholders and the general
public through a number of ongoing consultation activities (e.g. meetings, open houses,
newsletters, website). The aim of socio-economic monitoring will be to strengthen Benga’s
relationship with communities near its operations and provide decision makers with the
information necessary to develop informed plans for addressing any socio-economic impacts that
may arise.

Along with Benga’s commitment to socio-economic monitoring of its Project activities, it is
worth noting that a broad range of socio-economic monitoring already occurs in the region. For
example, government departments, public agencies and private-sector companies that provide
infrastructure and services already monitor ongoing demand for services as part of their normal
operation (e.g. school boards, public health providers, municipalities).
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¢) Confirm whether the socio-economic monitoring will be performed in conjunction with
all stakeholders.

Response:

As noted in response SIR 71b, Benga’s socio-economic monitoring will be performed in
conjunction with its ongoing stakeholder engagement activities.

72. Final Terms of Reference for Environmental Impact Assessment Report (March 19,
2015) Concordance table (Ver. 2, p. 669)

The Final Terms of Reference for Environmental Impact Assessment Report requires that
Benga provide “an analysis of the need for the project and consideration of alternatives to
the proposed activity, including not proceeding with the proposed activity (3.2.1.b)” and
that Benga “describe existing access control measures (4.10 [D])”. These are excluded
from concordance table (V. 2, p. 669) and not discussed in the EIA report.

a) Include a reference to the relevant section in the concordance table.

Response:
See response SIR 72b.

b) Provide this information or indicate where in the EIA report it can be found.

Response:

Project need is discussed in Volume 1, Section A.2.7 and an assessment of alternative means is
provided in Volume 1, Section A.7.

If Benga does not proceed with the proposed Project, the local and regional population would not
receive the economic benefits that the Project would bring to the area, including economic
development, employment opportunities and community benefits. In addition, the proposed
Project is located on a disturbed site from past mining activities that has not been reclaimed. At
the conclusion of the Project’s mine life, the site will be rehabilitated to a better state than it

currently is today. However, if the proposed Project was not to proceed, the site would remain
disturbed.

Information regarding access is provided in the Consultant Report #10, Section 4.8. At this time,
there are no existing access control measures.
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A.1.4 Waste Management
73. Volume 1, Section C.2.8.3 — Laboratory, Page C-68 (Adobe PDF Page 399/1028)

Benga states, “The lab layout consists of a small office area used for management of
samples and collating test work data, a building suitable for receiving collected plant
sample in drums, and a small laydown yard.” The discussion on the laboratory does not
provide details on the type of chemicals planned and plans for containment.
Understanding the types of chemicals to be used and the means of storage is beneficial in
assessing potential environmental impacts.

a) Provide details on the types of chemicals and wastes that are anticipated for use and
storage at the laboratory.

Response:

The laboratory analysis will only be for production sampling and consist of crushing, drying and
filtering samples for ash and moisture testing. To undertake this work the consumables used are
paper filter cloths, water, compressed air and natural gas. Unlike commercial laboratories no
organic liquids will be present in the lab for testing.

b) Provide details on the type of containment proposed for chemicals and waste streams.

Response:

Once the coal is analyzed it will be returned to the product stockpile. Filter cloths will be
disposed on in standard waste bins.

74. Volume 1, Section C.5.3.5 — Metals Treatment Plant, Page C-94

Benga states, that for metals treatment, “direct discharge of this water may cause
constituent concentrations in the receiving creeks to exceed provincial and federal
guidelines. Monitoring of the discharge will confirm if water treatment is required and
the timing of such treatment.”

Benga also states, that if a water treatment process is employed, “the proposed method
for removal of metals and nitrite is conventional lime treatment, also known as a high
density sludge (HDS) process.”

Understanding contingency plans, in the event that concentrations exceed guidelines
would improve understanding of potential downstream impacts. If metals treatment plant
employing an HDS process is to be employed, knowledge of the waste streams is
required to determine any impacts on the environment.
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a) Discuss plans that Benga would employ in the event that elevated metals
concentration are found prior to installation of the proposed water treatment
equipment (conventional lime treatment).

Response:

A description of discharge water treatment is provided in Appendix 10C (Water Quality
Management), Section 3.4.

As described in this section, the water quality model results for the Project indicated that effluent
pumped from managed saturated backfills may contain elevated concentrations of cadmium,
cobalt, iron, manganese, nickel, zinc, and nitrite. The requirement for treatment of water
pumped from the saturated backfill zones are uncertain. At a minimum, aeration or oxidation
followed by settling of solids would likely be required to remove constituents such as ferrous
iron or nitrite. Such a treatment process could be constructed and operated semi-passively by
allowing outflow from the saturated zones to cascade over a rockfall into a pond. However, it is
also possible that active treatment for dissolved metals will be required as discussed below.
Monitoring and test-work carried out to evaluate operating parameters for the managed saturated
backfills is expected to reveal the type and extent of discharge treatment required.

b) Provide details on the anticipated waste streams from the HDS process and how these
waste streams would be handled.

Response:

A description of discharge water treatment is provided in Appendix 10C (Water Quality
Management), Section 4.4.

HDS plants are common and do not require specialized equipment or construction methods.
HDS plants can typically be designed, constructed and commissioned within 24 months but
could be fast-tracked in as little as 12 months depending on the equipment selection. The test-
work completed for the managed saturated backfills is expected to reveal whether, or to what
extent discharge water treatment is required. Therefore, assuming that test-work commences as
soon as a decision is made to proceed with the Project, ample time should be available to
implement discharge water treatment.
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75.

Volume 1, Section C.7.8 — Waste Management, Page C-144

Volume 1, A.10.5 — Surface Water Quality, Page A-80

Volume 1, A.11.9.1 - Wildlife Mitigations, Page A-129

Volume 1, C.6.9 — Uncovered Storage, Page C-116

Volume 1, C.7.6 — Environmental Protection Program, Page C-131

Volume 1, C.7.8 — Waste Management, Page C-144

Volume 1, E.3.3.3 — Effects of Surface Facilities on Groundwater Quality, Page E-63
Volume 1, E.9.5.1.5 — Mortality Risk, Page E-197

Volume 4, 5.1 — Overview of the Mine Activities and Impact Issues, Page 36

Benga states, for waste management activities, “Benga will investigate and evaluate
required waste disposal activities.”

Benga further indicates that “a detailed Waste Management Plan will be developed and
implemented prior to construction and operational activities to minimize the attraction of

wildlife”.

A commitment is also made whereby “waste generated on site will be stored and
disposed of in accordance with regulatory requirements”.

The details on waste management facilities (i.e. use of a landfill, offsite disposal,
temporary storage locations) are not provided. The details requested in Section 3.2.7 [B]
and 3.2.7 [C] of “Final Terms of Reference” concerning characterization of waste,
quantities of waste and specific substance generated was not provided in the application.
Details on the waste storage facilities and plans for storage of waste have not been
provided.

a) Provide details on what will be investigated (i.e. scope of the investigation).

Response:

As part of operational readiness preparation, Benga will develop and implement a
comprehensive Waste Management Plan prior to commencing construction and operations. All
contractors and employees working on site will receive training in the application of the plan and
it will be a condition of employment that the plan is to be complied with.

Prior to developing the plan Benga will consult with equipment and service providers to gain an
understanding of the options available for waste reduction and the facilities available for waste
disposal. The scope will cover but not necessarily restricted to:

o Earthmoving and Mining Equipment - engine and transmission oils; hydraulic oils
and filters; greases and lubricants; mechanical wear parts, tynes, blades, bucket teeth
and lips, drill bits, pipes, and tires. Earthmoving and Mining equipment suppliers
will be asked to provide details on the options available for reducing, for example oil
consumption, through product improvement, and monitoring and sampling.
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b)

Response:

1.

Mechanical parts will be inspected visually and ultrasonically to determine if the part
can be repaired or rebuilt rather than replaced. The major equipment suppliers have
facilities in Alberta that can provide these services.

Coal Processing Equipment- routine wear parts such as filter liners, screen decks,
centrifuge baskets, cyclone liners and spigots, pump parts, pipe liners, and crusher
and sizer wear, parts will all be reviewed and selected based on expected life, ability
to be recycled and cost.

Office and Workshops — service and contractor providers will be consulted to identify
the latest technology and systems available for waste minimization in these areas.
This will cover minimization of waste generation, collection, storage and
disposal/recycling e.g. paper and cardboard, printer consumables, plastics, glass,
metals, wood and electrical/electronic components.

Buildings — architects and contractors will be consulted to draw on the latest
technology to minimize heating, cooling and lighting for buildings while adopting a
low emission footprint.

Waste Management Services — a number of existing services in Alberta can help with
waste management and provide interesting alternatives for recycling and re-use of
waste materials. For example, Alberta Used Oil Management Association works with
companies like Benga to recycle and process used motor oil and filters in an
environmentally sound manner. Another example is The Alberta Recycling
Management Authority which will recycle used tires into useful products. Benga will
investigate these and other service providers to maximize recycling opportunities.

Discuss on-site infrastructure to be provided with respect to waste management,
storage and disposal. Include details on waste storage facilities for:

Hazardous waste.

On site infrastructure for waste management will consist of:

Provision of appropriate colour coded receptacles and storage areas for routine waste
classified by its recycling potential. These will be secured to avoid cross
contamination and in the event of outdoor storage to avoid attracting wildlife.

The Mine Industrial Area (including mine offices, workshops and coal processing
facilities) will be serviced by a packaged sewerage treatment plant conforming with
ANSI/NSF 40 Standard with a Class 1 treatment capability.

Liquid industrial waste such as oils, greases and other fluids and chemicals will be
captured in storage tanks separated by the nature of the fluid. Private third party
contractors licensed to transport and dispose of these fluids will be employed to
ensure safe and compliant disposal. These storage tanks will be clearly labeled and
positioned for efficient capture of the liquid and protected from damage. Appropriate
clean up kits will be provided close by the storage tanks in the event of a spill.
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o Separate storage facilities will be provided for non-liquid waste, which has been in
contact with liquids; for example: used engine and transmission filters, worn or
damaged hoses and pipes and fittings, etc.

o The workshop and service bay floors and coal processing floor will be equipped with
washdown facilities that provides for contaminants such as oils and chemicals to be
captured and drained to a central sump for collection and offsite compliant disposal.

e Mechanical, hydraulic and electrical parts that have reached the end of their useful
service life will be separated based on their potential for recycling and stored for
collection by equipment suppliers and third-party contractors for offsite recycling or
disposal. It is anticipated that the majority of engine, electrical motor and
transmission overhauls will be done on an exchange basis with the work carried out
off-site in the regional workshops operated by the equipment manufacturers and their
specialized service providers.

o Tires that have reached the end of their useful storage life will be stored is designated
areas awaiting collection and recycling/disposal at a compliant off-site location.
Some tires of an appropriate size may be retained on site for other uses such as
providing safety barriers, lane separation, efc.

il. Non-hazardous waste.

¢) Provide details on the types of waste generated and their anticipated volumes.

Response:

Table SIR 75-1 is an estimate of the types and quantities of waste based on experience at other
mine sites of a similar nature and scaled according to the equipment and workers expected to be
on site.

Table SIR 75-1 Estimate of Types and Quantities of Waste for the Grassy Mountain Project

Waste Type Management Method Quantity per year

Collected on-site then transported off-
Oily sludge, absorbent, degreaser, site by a licensed regulated waste
grease, oily rags, oil filters transporter, to a licensed facility for
recycling or treatment and disposal.

Oil sludge 10,000 litres;
Grease 43,500 litres;
Oil Filters 30 tonnes

Drained on-site. Drums will be
transported off-site by waste
contractor for off-site reuse, recycling
or regulated disposal.

Waste oil containers 1,000,000 litres

Segregation and collection on-site.
Scrap metal, drums Transportation off-site by a waste 100 tonnes
contractor for off-site recycling.

General wastes including putrescible
and organic (food waste), some
plastics and paper not suitable for
recycling

Collection on-site and storage in
segregated area. Transportation off-
site to local landfill.

4,000 m*
150 tonnes
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Table SIR 75-1 Estimate of Types and Quantities of Waste for the Grassy Mountain Project

Waste Type Management Method Quantity per year
Recyclable waste including paper and Segregatloq and collection on-site. 2,000 m®
. Transportation by a waste contractor ’
cardboard, plastics, and glass 30 tonnes

for off-site recycling.

Collected on-site and stored in a
segregated area. Then transported off-
Hazardous waste- paints and resins site by a licensed regulated waste <2 tonnes
transporter, to a licensed facility for
treatment and disposal.

Light vehicle tyres will be transported
off-site by a licensed regulated waste
transporter to a licensed facility for
recycling.

Mine truck tyres will be buried on-
site,

Tires 50

Collected on-site in a segregated area.
Then transported off-site by a licensed
Vehicle batteries regulated waste transporter to a 3 tonnes
licensed facility
for recycling.

Wastes will be transported and
disposed of by licensed contractor at a 10 ML
licensed facility.

Regulated waste- sewage waste and
residues (sewage sludge)

d) Provide details on proposed recycling programs and storage facilities for material to be
recycled.

Response:

The proposed recycling programs and storage facilities for the material to be recycled will
include:

e colour Coded receptacles for domestic waste generated in the offices, with recycling
and disposal contracted out to accredited service providers;

o alicensed company for off-site disposal will collect sewerage sludge from the
packaged wastewater treatment plant for disposal in a regulated disposal facility;

o tanks will be provided for the capture and storage of liquid waste such as oils, greases
and other fluids and chemicals will be captured in storage tanks separated by the
nature of the fluid. Private third-party contractors licensed to transport and dispose of
these fluids will be employed to ensure safe and compliant disposal;

e separate containers will be provided for non-liquid waste, which has been in contact
with liquids; for example: used engine and transmission filters, worn or damaged
hoses and pipes and fittings, etc.;
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e floors will be drained to sumps within the workshop, service bay and coal processing
areas to facilitate the capture of liquid waste. Liquid waste with these sumps will be
pumped to storage tanks awaiting off-site recycling/disposal;

o mechanical, hydraulic and electrical parts that have reached the end of their useful
service life will be sorted and stored in containers awaiting collection by equipment
suppliers and third-party contractors for offsite recycling or disposal;

o tires will be temporarily stored on site and sorted according to size and potential for
recycling/retreading. This service will be contracted out for off-site
recycling/disposal; and

o other industrial type waste for example, wooden pallets, plastics, iron, efc. will be
stored in a designated area awaiting recycling/disposal.

e) Provide information on proposed infrastructure to handle waste including the size and
location of any landfill(s) for the Project.

Response:

The proposed infrastructure to handle on-site waste has been described in sections a, b, ¢, and d
above. It is not proposed to operate an on-site landfill for the Project, given the limited land
available, and that the in-pit overburden dumps will be operated as saturated backfills for
selenium management. As the project is located within 200 km of major urban centers, there are
a number of alternative available for off-site disposal of waste in regulated and compliant
facilities.

A.2. AIR

A.2.1 Emissions management
76.  Volume 1, E.1.3.4 — Greenhouse Gas, Page E-22

Benga provides details on fugitive methane emissions and makes reference to a
consultant’s report for the calculation methodology (CR#1a, Appendix A, Section A8.0).

Section A8.2 of the consultant’s report states, “Fugitive methane emissions from surface
coal mining were estimated using emission factors provided by the Intergovernmental
Panel on Climate Change (IPCC 2006). The IPCC provides a range of emission factors
that depend on the overburden depth of the mine. In the absence of overburden
information, or country-specific emission factors, the IPCC considers it good practice to
use the average emission factors of 1.2 m3 CH4 /t coal production for surface mining and

0.1 m3 CH4 /t coal production for post-mining (for an overall emission factor of 1.3
m3/t).

Using the IPCC recommended methane density of 0.67 x 10-6 kg/m3; the resulting
emission factor is calculated to be 0.87 t CH4/ kt of coal production. The estimated GHG
emissions from fugitive methane are 70 kt CO2e per year for Year 19 based on 3,840 kt
annual coal production.”
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The IPCC density reported appears to be in error; when the volume referenced is
consulted, the density is 666.6 g/m3 or 0.67 kg/m3 (http://www.ipcc-
nggip.iges.or.jp/public/gl/guidelin/ch1ref8.pdf, page 1.124) and not 0.67 x 10-6 kg/m3.
The calculation was checked and the final value of 0.87 t CH4/kt of coal production is
correct even though the density value for methane is incorrect in the text. The value in the
text is the correct value for methane density if the units are Gg/m3 (http://www.ipcc-
nggip.iges.or.jp/public/2006gl/pdf/2_ Volume2/V2 4 Ch4 Fugitive Emissions.pdf)

a) Confirm the basis of the calculation addressing the commentary provided above.

Response:

There is a typographical error in the units of density in the text. The density should have been
0.67 x 10-6 Gg/m>, which is equivalent to 0.67 kg/m>.

77. Volume 4, CR1a, Appendix A, Section AS.1, Page A-22

Benga has conducted the air assessment based on Final Tier 4 emission standards for all
mine fleet equipment.

a) Explain how Benga will ensure the mine fleet equipment used for this project will
meet federal Off-Road Compression-Ignition Engine Emission Regulations Tier 4
requirements, especially ones with large engines, if Tier 4 compliant equipment is not
commercially available when construction commences.

Response:

Table SIR 77-1, taken from an Environment Canada website (last updated August 2017),
provides dates by which all vehicles imported into Canada must meet the new emission standards
(Tier 4 for heavy duty off road vehicles). Benga has committed to using new vehicles on the
Grassy Mountain mine, and this table indicates that only engines with the new (Tier 4) standards
may be imported as of the end of 2017. Smaller vehicles with Tier 3 engines could be legally
imported to the end of 2018.

Benga will continue to monitor the availability of its preferred equipment and will decide to
purchase in due course. In any event, it is expected that Tier 4 standards will be met.

Table SIR 77-1  General Availability Transition Engine Time Frames?
Power (kW) Emission standard End of general availability provisions'
kW <19 Tier 2 December 31, 2014
19 <kW <37 Tier 2 December 31, 2014
37 <kW <56 Tier 2 December 31, 2014
56 <kW <75 Tier 3 December 31, 2018
75 <kW <130 Tier 3 December 31, 2018
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Table SIR 77-1  General Availability Transition Engine Time Frames?

Power (kW) Emission standard End of general availability provisions'
130 <kW <560 Tier 3 December 31, 2017
kW > 5602 Tier 2 December 31, 2017

1 There are also “delayed” availability provisions where engines may meet Interim Tier 4 standards (follow links in information source).
2 For this power category, engines may continue to meet Tier 1 emission standards until December 31, 2012.

3 information source: https://www.canada.ca/en/environment-climate-change/services/canadian-environmental-protection-act-registry/import-
manufacture-off-road-diesel-engines.html

78. Volume 4, CR1a, Appendix A, Section AS.1, Table A5-1, Page A-23

Benga provides the exhaust emission factors used in the air assessment in Table A5-1,
where engines with a rating greater than 560 kW have a NOx emission factor of 2.39
g/hp-h. The federal Off-Road Compression-Ignition Engine Emission Regulations
specifies a Tier 4 NOx emission standard of 3.5 g/kW-h (approximately 2.61 g/hp-h) for
engines with a power rating greater than 560 kW.

a) Provide justification to the conservativeness of using lower emission factor in the air
assessment.

Response:

The federal Off-Road Compression-Ignition Engine Emission Regulations established, under the
authority of the Canadian Environmental Protection Act (1999), Canadian vehicle emission
standards and test procedures. These standards and procedures are aligned with those of the
United States Environmental Protection Agency (US EPA) Code of Federal Regulations for off-
road diesel engines.

To assist in the creation of accurate nonroad emission inventories, the US EPA has developed a
nonroad emissions model, which includes more than 80 basic and 260 specific types of nonroad
equipment, and further stratifies equipment types by horsepower rating. The NONROAD2008a
model reflects all of US EPA’s final nonroad engine emission standards to date and is
recommended by US EPA to be used in analyses to meet any regulatory requirements that call
for the development of new nonroad inventories. Data files for NONROAD2008a model can be
downloaded at: https://www.epa.gov/moves/nonroad-model-nonroad-engines-equipment-and-
vehicles#2008a

The diesel combustion emission factors for NOx used in this assessment were taken from the US
EPA NONROAD2008 Engine Model results, in which NOx emission factor for engines with a
rating greater than 560 kW was 2.39 g/hp-h.
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A.3. WATER

A3 1. WATER MANAGEMENT

79. Volume 1, Section C.5.1.1 —- Water Volume Required, Page C-2 (of October 2017
Errata document)

Volume 1, Section C.6.12 — Potable Water, Page C-116

Benga states, “a water well will be drilled in the vicinity of the office to supply water.”
Details on the licensing of this well and the potential means for treating the water to
ensure that potable water standards are met are not discussed.

a) Provide clarification that this well is to supply potable water.

Response:

Yes, this well would be intended to supply potable water.

b) If the well is for potable water, provide additional details on how water will be treated
to reach acceptable potable water standards.

Response:

Water treatment details will be developed with the detail engineering and after further
investigation of water source and quality. The water treatment facility will comply with Alberta
Standards and Guidelines for Municipal Waterworks, Wastewater and Storm Drainage Systems.

80. Addendum 2, Appendix 1D, Section 4, Page 15-25

Benga summarizes basic design parameters of the sediment control ponds in this section
but does not include details of the engineering design approach used.

a) Provide the design storm duration, the rainfall intensity distribution, and the rainfall-
runoff method used to design each sedimentation pond.

Response:

Benga conducted a hydrological analysis to evaluate the Inflow Design Flood (IDF) and required
storage volumes for each storage pond at Grassy Mountain. Components of the water
management system of the Project include diversion channels, collection ditches, surge ponds
and sedimentation ponds. The Sedimentation Ponds, including the West Sedimentation Pond,
the East Sedimentation Pond and the NE Sedimentation Pond have been designed to release
water directly to the environment after removing suspended sediment.

Sedimentation ponds were sized to reduce total suspended sediment (TSS). Reduction of TSS is
accomplished by gravity settlement with or without the aid of flocculent. Benga has based the
dam volume analysis to accommodate a flow equal to the 10-year 24-hour storm event runoff. It
was determined that the summer flow conditions is the most critical condition in terms of the
magnitude of peak flows and maximum total volume.
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Based on this the IDF for each dam was calculated based on the dam catchment area as measured
from LIDAR mapping (Table SIR 80-1).

Table SIR 80-1 Inflow Design Flood for Project Sedimentation Ponds
Sediment Overall Inflow IDF (m?/s) Volume Min, Available
Pond Classification Design Design Design Volume
Flood Criteria Volume (m3)*
Criteria as (m?)
per CDA
West Significant 500-yr 32 10-yr 54,700 137,346
East Very High 2/3 between 11 10-yr 14,400 169,108
1,000-yr and
PMF
Northeast Very High 2/3 between 355 10-yr 46,300 164,673
1,000-yr and
PMF

*Available volume based on footprint

b) Provide the engineering design used to determine the minimum pond volume and
surface area required to control sediment for each sediment control pond.

Response:

See response SIR 80a.

A.3.2. HYDROGEOLOGY
81. Volume 1, Section E.3.5.1, Page E-64
Volume 1, Section E.3.5.2.2 Page E-66

Benga states, “Pit dewatering is necessary for the mine operations, therefore drawdown
of groundwater in the bedrock units will occur during the Project, but effects to bedrock
aquifers are predicted to be localized so that no mitigation measures are required. No
impacts are predicted at the water wells, therefore no mitigation is proposed,” as a
discussion of the mitigation measures. In describing its approach to the Groundwater
Monitoring Program, Benga includes hydraulic heads measured below the threshold near
the pit as a condition to initiate a groundwater response plan, which includes the
following mitigation measure in respect to the privately owned water wells. “In the
unlikely event of a decrease in hydraulic head in privately owned water wells that
impedes use of this water supply, mitigation could include either drilling a new well, or
connecting the affected user(s) to the municipal water network.” Benga states, that “pit
dewatering is conducted by directing all water to containment sumps established within
the active benches of the pit and using pumps to transfer the water to a settling pond for
treatment and release.”
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a) Clarify how Benga will investigate the potential for impact to the privately owned
water wells if the drawdowns in the bedrock units associated with the project
activities exceed the modelled predictions within the LSA.

Response:

A water well, field verified, survey was conducted by Benga to collect baseline data on the
privately-owned water wells closest to the pit and potential dewatering impact. Within the LSA,
a total of 47 water wells and one spring were identified. Of the 48 records, 6 water wells and 2
springs were surveyed. Water wells were sampled for routine parameters and the results were
provided to the respective landowners.

Data collected during the field verified survey may be used to investigate the potential for impact
to the privately owned water wells during operation, if the drawdowns in the bedrock units
associated with the project activities exceed the modelled predictions within the LSA.

Benga will install monitoring wells as part of the groundwater monitoring program, as presented
in Section E.3.5.2.1. Some of the monitoring wells will be specifically used to evaluate water
level changes associated with pit dewatering. Water level data collected at these monitoring
wells will be compared to thresholds based on the modelled predictions. Should the monitoring
detect drawdown in the bedrock units that exceed the defined threshold(s), the change(s) would
be verified prior to initiating the response plan, as described in Sections E.3.5.2.1 and E.3.5.2.2.
Investigation methods deemed appropriate at the time, such as, but not limited to:

e drilling additional monitoring wells further downgradient of the pit and closer to the
water wells to assess how far the pit dewatering effects are measurable; and

o offering a follow up water survey to the landowners who previously responded in
October 2014, to compare water levels and ensure drawdowns observed near the pit
exceeding modelling predictions are not negatively impacting the landowners.

b) Discuss what water treatment techniques will be employed should groundwater
associated with pit dewatering not meet discharge quality requirements.

Response:

Groundwater associated with pit dewatering is not expected to require any quality treatment
(selenium attenuation), as stated in Section 5.1 of CR#3. Groundwater associated with pit
dewatering will, however, be collected into a sedimentation pond prior to being released to the
environment. Water stored within the sedimentation ponds will be monitored and treated within
the water management plan (Section C.5.), as needed, and will only be discharged when water
quality meets the guidelines.
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82. Volume 3, Appendix 10C, Section 3.2, page 10 Volume 4, Section 5.4.2.1, Page 48
Volume 4, Section 5.1, Page 35

Benga states, “The water quality model conservatively estimated that a combined load
capture and attenuation rate that results in an overall reduction of loadings by 95% is
required to minimize the potential for downstream water quality effects. The details of
the measures to achieve this target will be refined through engineering design and
investigations,” and further, on Page 1061, Benga states, “capture of seepage is expected
to be necessary for many years after the end of operation.”

In Volume 1V, on page 561, Benga states, “Based on historic precedent and sampling
from the site, the potential effects of mining in respect to groundwater quality are
expected to dissipate with time and are hardly measureable in the environment
approximately 50 years after the last mining activities.”

Finally, in its description of the project reclamation, Benga states, that “the final 32 ha
(will be) reclaimed at completion of the water treatment and selenium management
program.” (Volume IV, page 549).

a) Provide a conceptual design of the seepage capture system and its minimal
operational goals.

1. Identify access of feasibility of the system and costs to operate it to achieve the
load reduction and for the time period that is sufficient to achieve goals outlined
above; and

Response:

A conceptual design of seepage capture systems for the Grassy Project was developed during the
preparation of the Environment Impact Assessment. Appendix A-3 provides details of the
conceptual design considerations.

1. Cost estimates for the seepage interception systems are included in Appendix A-3.
ii.  Discuss how it will be determined that the water treatment and selenium
management program is completed and the final 32 ha can be reclaimed.

Response:

The ongoing groundwater and surface water monitoring programs will produce the water quality
and flow data required to determine the performance of the water treatment and selenium
management measures.
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b) Discuss if the hydrogeological characterization of the site to date provided data that
may indicate that the proposed seepage interception system design may be inefficient
and discuss if the alternative engineering solutions are available to protect
downstream water quality

Response:

The hydrogeological characterization has to date, not revealed data that suggests that the
proposed mitigation methods are not feasible. In any event, upon the mines approval, a detailed
site investigation, including a hydrogeological drilling and monitoring program will be
completed in conjunction with detailed design of the seepage interceptions systems. The final
design of the system will accommodate the characterization of the groundwater flow regime
established during the detailed investigations.

A.3.3. HYDROLOGY
83. Volume 4, Consultants Report 4, Section 3.5, Page 21

Benga briefly describes a procedure for estimating a 72-year daily flow time series for
local gauging stations BL-01, BL-03, CR-01, and GC-01 based on observed relationships
between flows at these gauging stations and the Crowsnest River at Frank Water Survey
of Canada hydrometric station.

a) Provide:

i.  The derived relationships between flows at local gauging stations BL-01, BL-03,
CR-01, and GC-01; and,

Response:

The derived relationships between flows at the listed gauging stations are detailed in spreadsheet
FlowRelations v2 FS VM.xlsx (Appendix A-4). The spreadsheet also presents the
methodology and information used in the baseline hydrology report. The information was
divided in 5 tabs:

1) Gauge Flows: the actual flows from the local gauges BL-01, BL-02, BL-03, CR-01
and GC-1. These flows were estimated based on the available rating curves at that
time. This table includes records from 9/19/2013 to 11/30/2014.

2) Gauge Unit Flow: This tab divides the local gauges by the unit area and calculate the
average flow per month and then relates the monthly average flows from regional
station 05AA008 to the local gauge stations.

During preparation of this supplemental information requests, a minor error (typo)
was discovered in the spreadsheet concerning the relationship between GC-01 and
05AAO008. Correction of the error did not affect the direction or magnitude of the
relationships. Figure 83-1 shows in red line the regression used in the baseline
hydrology report and in blue the corrected relationship. The use of one of other line
is within the uncertainty and limited information for the local gauge GC-01. For
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consistency, it is recommended that the relationship documented in the baseline
hydrology report remain as-is as the correction to the spreadsheet is so minor, it does
not warrant issuing a revised report.

3) Patching Synthesis: This tab includes the regional information used and the patching
process logic.

4) Daily Patched Flow: A compilation of the daily patched flow for the regional station
is included. The information is in m3/s.

5) Local Gauge: The information from Tab 2) with the relationships between local
gauges and the regional gauge station 05AA008 is used. The overall results include
the daily flows for every local gauge for 72 yrs.

ii.  The local gauging station data used to derive these relationships.
Response:
See response SIR 83a.

b) Demonstrate how the local gauging station data was used to generate these

relationships.
Response:
See response SIR 83a.

¢) Provide the generated 72-year daily flow time series for local gauging stations BL-01,
BL-03, CR-01, and GC-01.

Response:

See response SIR 83a.

84. Volume 4, Consultants Report 4, Section 3.5, Pages 20-22
Volume 4, Consultants Report 4, Section 3.6, Table 12, Page 23
Volume 4, Consultants Report 4, Section 5.2, Pages 28-30

Volume 3, Appendix 10B, Water and Load Balance Model Report, Section 8.2,
Pages 48-56

Addendum 1, Appendix A3, Section 4.1.2.3, Page 37
Addendum 1, Appendix A3, Section 4, Pages 26-94
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Benga estimates the project site Mean Annual Runoff depth (MAR) to be 323 mm based
on the project site longitude and a regional analysis relationship between runoff and
longitude. This value is then used to estimate the undisturbed runoff coefficient to be 0.51
(equal to 323 mm divided by 628 mm mean annual precipitation). In the Instream Flow
Assessment Report the mean annual discharge in Blairmore Creek 2 km upstream of the
confluence with Crowsnest River is estimated to be 0.235 m3/s, where Blairmore Creek
drains 48.1 km2. This translates to a Mean Annual Runoff depth of 154 mm. Field data
(observed hydrographs, site photographs, etc.) strongly suggest that a disproportionate
amount of surface runoff in Gold Creek comes from tributaries not related to the project
site (most notably Caudron Creek). The estimated hydrology of Blairmore Creek is
therefore likely to be a more accurate representation of the current hydrologic state of the
project site than Gold Creek or the regional analysis based on longitude.

Also, the base flow values presented in Table 12 and Table 17 are not consistent with
each other. For example, the values in Table 12 imply an average annual base flow rate of
168 L/s in Gold Creek at the mouth while Table 17 presents a value of 543 L/s at the
same location. It is not clear from the report which of these approaches was used in the
subsequent analysis of changes in stream flows due to the project.

The Load Balance model yield estimates were based on an undisturbed and reclaimed
yield (runoff) coefficient that was derived from the longitude based local mean annual
runoff value of 323 mm.

This hydrology analysis was also used in the Instream Flow Assessment Report.

a) Describe how the two base flow estimation methods summarized in Tables 12 and 17
were used to evaluate changes to Blairmore Creek and Gold Creek base flows and
stream flows.

Response:

The hydrology assessment estimated an average watershed yield of 323 mm. The yield includes
surface runoff and shallow groundwater that flows from the site. The flow estimates used in the
Instream Flow Assessment report is not total yield but channel flow, which corresponds to the
total amount of water that can be measured flowing in the creeks.

b) Reassess the streamflow changes in Section 5.2 of Consultants Report 4 using a
runoff coefficient for undisturbed and reclaimed areas based on the mean annual
discharge of Blairmore Creek.

1. Update Table 19 and Figures 41, and 43 to 48 accordingly.

Response:

On review of the Hydrology Consultant Report (CR#4), Table 12, during the development of this
supplemental information request, it was noted to have an error. The numbers associated to the
watershed areas were overwritten by mistake. The corrected table is as presented in the
Groundwater Numerical Model (Consultant Report #3, Appendix C, Table 2-3), and presented
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here for reference as Table SIR 84-1. These values are compatible with Table 17 from the
Baseline Hydrology report (CR#4).

Table SIR 84-1 Monthly Unit Base Flow Estimates (from Hydrogeology CR#3,
Appendix C, Table 2-3).

Base Flow [l/s/km?]
Jan Feb | Mar | Apr May Jun Jul Aug | Sep | Oct | Nov | Dec

Location

Blairmore Creek at
BL-02 gauging 20 1.8 1.9 29 109 18.5 78 45 38 35 32 25
station

Gold Creek at GC-01
gauging station
Crowsnest River at
CR-01 (Frank)

55 54 55 6.4 14.3 217 | 113 | 80 7.3 [A 6.8 6.0

28 27 27 33 6.9 13.2 9.1 6.2 5.1 43 34 3.0

The values in CR#4, Table 12 were not used in the analysis as the error was only made in the
table included in the report. The analysis was therefore based on correct values. The baseflow
table used in the report is presented for reference below as Table SIR 84-2 and discussed in
detail in the Groundwater Numerical Model (Consultant Report #3, Appendix C,

Table D-1)which is also explain in CR#4, Table 17.
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Table SIR 84-1 Average Monthly Base Flow [m®/s] (from CR#3, Appendix C, Table D-1)

stati Total Area Average Monthly Base Flow [m?/s]
ation [km*] Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
BL-02 2423 0.0483 0.0446 0.0467 0.0706 0.2649 0.4493 0.1902 0.1094 0.0917 0.0858 0.0784 0.0597
BL-03 15.35 0.0345 0.0319 0.0334 0.0504 0.1892 0.3209 0.1358 0.0781 0.0655 0.0613 0.0560 0.0426
BC-01 45.80 0.0628 0.0581 0.0608 0.0919 0.2446 0.5846 0.2474 0.1423 0.1194 0.1117 0.1020 0.0777
BC-02 47.80 0.0630 0.0583 0.0610 0.0822 0.3458 0.5866 0.2483 0.1428 0.1198 0.1121 0.1024 0.0779
BC-03 4053 0.0618 0.0572 0.0598 0.0905 0.3394 0.5758 0.2437 0.1402 0.1176 0.1100 0.1005 0.0765
BC-04 3542 0.0562 0.0548 0.0573 0.0867 0.3250 0.5513 0.2334 0.1342 0.1126 0.1053 0.0962 0.0733
BC-05 32.65 0.0572 0.0529 0.0553 0.0837 0.3138 0.5323 0.2253 0.1296 0.1087 0.1017 0.0929 0.0707
BC-06 24.03 0.0480 0.0444 0.0464 0.0702 0.2634 0.4468 0.1851 0.1088 0.0912 0.0854 0.0780 0.0594
BC-07 20.57 0.0431 0.0399 0.0417 0.0621 0.2367 0.4015 0.1699 0.0978 0.0820 0.0767 0.0701 0.0533
BC-08 20.56 0.0431 0.0399 0.0417 0.0621 0.2366 0.4013 0.1699 0.0977 0.0819 0.0767 0.0700 0.0533
BC-09 20.39 0.0428 0.0396 0.0415 0.0627 0.2352 0.3989 0.1688 0.0971 0.0815 0.0762 0.0696 0.0530
BC-10 19.42 0.0413 0.0383 0.0400 0.0605 0.2269 0.3850 0.1629 0.0937 0.0786 0.0735 0.0672 0.0512
BC-11 18.85 0.0404 0.0374 0.0351 0.0592 0.2220 0.3766 01594 0.0917 0.0769 0.0719 0.0657 0.0500
BC-12 15.61 0.0349 0.0323 0.0338 0.0511 01917 0.3252 01377 0.0792 0.0664 0.0621 0.0568 0.0432
BC-13 15.30 0.0344 0.0318 0.0333 0.0503 0.1886 0.3200 0.1354 0.0779 0.0653 0.0611 0.0558 0.0425
BC-14 14.08 0.0321 0.0297 0.0311 0.0470 0.1763 0.2990 0.1266 0.0728 0.0611 0.0571 0.0522 0.0397
BCTO02-01 4.96 0.0126 0.0117 0.0122 0.0185 0.0692 0.1175 0.0487 0.0286 0.0240 0.0224 0.0205 0.0156
BCTO4-01 .24 0.0202 0.0187 0.0185 0.0295 0.1108 0.1879 0.0795 0.0457 0.0384 0.0359 0.0328 0.0250
BCTO05-01 0.81 0.0021 0.0020 0.0021 0.0021 0.0118 0.0200 0.0084 0.0049 0.0041 0.003& 0.0035 0.0027
BCTO8-01 0.89 0.0024 0.0022 0.0023 0.0035 0.0130 0.0220 0.0093 0.0054 0.0045 0.0042 0.0038 0.0029
BCTO7-01 323 0.0084 0.0078 0.0081 0.0123 0.0460 0.0780 0.0330 0.0190 0.0159 0.0149 0.0136 0.0104
BCTO08-01 1.01 0.0027 0.0025 0.0026 0.0039 0.0147 0.0249 0.0105 0.0061 0.0051 0.0045 0.0043 0.0033
GC-01 63.09 0.3500 0.3408 0.3460 0.4069 0.9014 1.3709 0.7112 0.5056 0.4607 0.4456 0.4267 03791
GC-02 36.09 0.2002 0.1949 0.1979 0.2327 0.5156 0.7841 0.4068 0.2892 0.2635 0.2549 0.2441 0.2168
GC-03 32.93 0.1827 01779 0.1806 0.2124 0.4705 0.7156 0.3713 0.2639 0.2405 0.2326 02227 0.1979
GC-04 32.42 0.1798 0.1751 0.1778 0.2091 0.4632 0.7045 0.3655 0.2598 0.2367 0.2290 0.2193 0.1948
GC-05 30.84 01711 0.1666 0.1692 0.1989 0.4407 0.6702 03477 0.2472 0.2252 0.2179 0.2086 0.1853
GC-06 29.29 0.1625 0.1582 0.1606 0.1889 0.4185 0.6365 0.3302 0.2347 0.2139% 0.2069 0.1981 0.1760
GC-07 17.32 0.0961 0.0926 0.0950 01117 0.2475 0.3764 0.1953 0.1388 0.1265 0.1224 0.1172 0.1041
GC-08 16.48 0.0914 0.0890 0.0904 0.1063 0.2354 0.3581 0.1858 01321 0.1203 0.1164 01115 0.0990
GC-09 15.12 0.0839 0.0817 0.0829 0.0975 0.2160 0.3286 0.1705 0.1212 0.1104 0.1068 0.1023 0.0909
GC-10 14.20 0.0788 0.0767 0.0779 0.0916 0.2029 0.3086 0.1601 0.1138 0.1037 0.1003 0.0961 0.0853
GC-11 13.69 0.0759 0.0739 0.0751 0.0883 0.1955 0.2974 0.1543 0.1097 0.0999 0.0967 0.0926 0.0822
GC-12 12.52 0.0694 0.0676 0.0687 0.0807 0.1789 0.2720 01411 0.1003 0.0914 0.0584 0.0847 0.0752
GC-13 392 0.0217 0.0211 0.0215 0.0253 0.0559% 0.0851 0.0441 0.0314 0.0286 0.0277 0.0265 0.0235
GC-14 245 0.0136 0.0132 0.0134 0.0158 0.0350 0.0532 0.0276 0.0196 0.0179 0.0173 0.0166 0.0147
GCT06-01 279 0.0155 0.0151 0.0153 0.0180 0.0398 0.0606 0.0314 0.0223 0.0204 0.0197 0.0189 0.0167
GCT08-01 0.75 0.0041 0.0040 0.0041 0.0048 0.0107 0.0162 0.0084 0.0060 0.0055 0.0053 0.0051 0.0045
GCT09-01 0.75 0.0041 0.0040 0.0041 0.0048 0.0107 0.0162 0.0084 0.0060 0.0055 0.0053 0.0051 0.0045
GCT10-01 0.85 0.0047 0.0046 0.0047 0.0055 0.0121 0.0184 0.0096 0.0068 0.0062 0.0060 0.0057 0.0051
GCTO011-01 1.10 0.0061 0.0059 0.0080 0.0071 0.0157 0.0238 0.0124 0.0088 0.0080 0.0077 0.0074 0.0066
GCTO014-01 1.45 0.0081 0.0079 0.0080 0.0094 0.0208 0.0316 0.0164 0.0117 0.0106 0.0103 0.0098 0.0087
ii.  Provide in table form all the monthly flows used to generate Figures 41, and 43 to

48 including the following flow components at each location:

A) Stream base flow

B) Stream surface runoff (i.e., non-base flow stream flow)

C) Project release rate

D) Change in base flow due to project

E) Change in surface runoff due to project
Response:

See response SIR 84b.

c) Reassess the project impacts on fish habitat in Gold Creek and Blairmore Creek based
on the updated project impacts on stream flows.
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Response:

As discussed in SIR 84a and b, the approaches used and differences in flow estimates in the
Baseline Hydrology and Instream Flow Assessment Report are compatible and consistent with
the stated definitions in each case. Baseline Hydrology is accounting the complete watershed
yield, which was used as input to the water balance. The yield estimate included surface water
and shallow groundwater component. The Instream Flow Assessment considered only channel
flow, which is relevant for assessment of fish habitat compensation. Accordingly, a
reassessment of project affects on fish habitat is not warranted.

d) Provide the Gold Creek and Blairmore Creek flows and release volumes used in the
Load Balance Model to calculate instream concentrations of water quality parameters.

Response:
Not applicable; see response SIR 84c.
¢) Present the results of sensitivity tests of the Load Balance Model in the same manner
presented in Section 8.2 of the Load Balance Model report for a range of potential
runoff coefficients for undisturbed and reclaimed areas, specifically:
i.  The 0.51 value used in the report
Response:
Not applicable; see response SIR 84c.
ii. A value based on the runoff coefficient derived from runoff and precipitation
data in the Blairmore Creek watershed (that is, the value derived above).
Response:

Not applicable; see response SIR 84c.

A34. SURFACE WATER QUALITY

8S. Volume 1, Section C.5.3.3 — Capture and Release (Sedimentation Ponds), Page C-92
Volume 1, Section C.5.4 — Water Balance and Management, Page C-95

Benga states, “the source of the water directed to the sedimentation ponds will be from
surface runoff and groundwater interception from the pit and will not be exposed to
selenium enrichment, so they do not require selenium management efforts.” Benga also
indicates that “if the quality does not meet the release criteria it can be directed towards
the saturated backfill zones as needed.”

Regarding overburden, Benga states, that “the results of the long term kinetic testing
reveal that selenium leaching can be expected from the overburden rock found at Grassy
Mountain. Anassumption has been made that the selenium can be expected to materialize
approximately one year after rock placement.”
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It is unclear if consideration was made for the potential for groundwater to contain
selenium at a level that would require treatment or not. Understanding what approaches
would be taken should selenium be detected would assist in understanding potential
impacts. Further understanding of the configuration proposed to ensure that selenium is
not release to the environment would also be beneficial in understanding potential
downstream impacts.

a) Confirm that selenium enrichment is only anticipated from water exposed to waste
rock.

Response:

Yes, selenium enrichment is only anticipated for water in contact with waste rock, and to a much
lesser extent water in contact with pit high-walls.

b) Discuss contingency plans should selenium enrichment be found in groundwater
interception from the pit.

Response:

As per the response to SIR85a, it is highly unlikely that groundwater intercepted in the mine and
routed to a sedimentation pond would be subject to selenium enrichment. Should this occur, an
investigation would be made to identify the source of the selenium and to the extent possible
isolate that water from non-affected water. Selenium enriched ground water would be directed
to the saturated backfill zones for selenium attenuation.

¢) Confirm that the sedimentation pond configuration is such that all sedimentation
ponds (and other water collection points) could have their flow directed to the
saturated backfill zones discussed.

Response:

Yes, all sedimentation ponds can, if deemed necessary, have their flow directed to the saturated
backfill zones via pumping. This is only intended to be a contingency mitigation option, and is
not expected to be required on a regular basis.

d) Confirm that the overburden rock will be placed in such a fashion (designated dump
areas) so that any selenium would be treated in the saturated backfill zones.

Response:

Yes, as per the Project’s Water Management Plan (and selenium management plan), any material
with a potential for leaching selenium will be placed within designated waste rock areas so that
contact water can be appropriately captured, collected, and treated.
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86. Volume 1, Section A.6.4

As part of Benga’s mitigations for addressing elevated selenium concentrations as a result
of leaching through waste rock, a number of strategies are listed. This includes
consideration of a water quality treatment plant which is not planned at this time although
it was considered technically and economically feasible (Section A.7.6.3, pdf page 77).
Instead, Benga is proposing the use of a semi- passive treatment using saturated backfills
with a carbon source (methanol) injected to enhance anoxic conditions needed to reduce
selenium as well as remove excess nitrate and nitrite (Volume 3, Appendix 10C). Volume
3, Appendix 10C, Section 3.3.2 (pdf page 2174) provides an overview of case studies
where pit lakes and backfilled pits resulted in the reduction of selenium or creation of
anoxic reducing conditions. However the case studies presented are not strictly analogous
to the system proposed for this project. While conceptually this system will work to
remove selenium and nitrate/nitrite, it remains unproven and therefore carries associated
risks should it not function as intended. Additional mitigation measures may need to be
implemented to remove excess selenium should target selenium concentrations not be
achieved.

a) Discuss, with appropriate justification, whether the construction and operation of an
active treatment plant to remove excess selenium would be feasible for this project
should the conceptual saturated zone treatment system fail to achieve adequate
treatment targets (selenium removal) for seepage water.

Response:

Benga is confident that the active management of saturated backfill zones, as the primary active
treatment process, will ensure water quality guidelines for selenium are met. For this reason, a
water treatment plant for attenuating selenium is not proposed as part of the Project.

The construction and operation of a water treatment plant, as an additional mitigation measure
for the management of selenium, would be technically feasible.

For the Project, a treatment plant capacity required to treat a volume of 4.5 Mm? would depend
on the operating season and discharge strategy. Assuming that a water treatment plant can
operate at nominal treatment capacity for an equivalent of 8 months per year, the required
treatment capacities range between 11,000 m*/day and 20,000 m>*/day. The largest operating
selenium treatment plant in Canada is Teck’s West Line Creek Active Water Treatment Facility
located at the Line Creek Operations in the Elk Valley in British Columbia. The design capacity
of that plant is reported to be 7,500 m?/day. The initial implementation plan for the Elk Valley
Water Quality Plan calls for construction of two additional plants in the Elk Valley, one at
Fording River with a capacity of 20,000 m?/day and one at the Elkview Operations with a
projected capacity of 30,000 m*/day (see: https://www.teck.com/media/2015-Water-

elk valley water quality plan T3.2.3.2.pdf page XV). The capacity of an active water
treatment plant for the Grassy Project would therefore be in the range of plants already operating
or proposed for other coal mines in the region.
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b) Provide a detailed timeline on what would trigger the decision to build an active
treatment plant for selenium removal, how long planning and construction would
take, and when an operational plant would be functioning.

Response:

Benga has proposed a very conservative selenium attenuation system that consists of a saturated
backfill zone in the mine pit based on well understood biological and chemical processes. The
applications of the same technology for selenium attenuation in water treatment plants and gravel
bed reactors provide the desired attenuation in less than one day. Benga’s barrel testing, using
site materials, provided satisfactory results in several days. In order to ensure adequate residence
time for the saturated backfill zones, Benga has allowed for residence times of up to one year or
more than 50 times the theoretically achievable residence time.

Implicit in the design proposed by Benga is the capture of substantially all water that is in
contact with waste rock and therefore subject to selenium enrichment. This factor alone is a
major advantage in the treatment of selenium over older mines where the capture of selenium
enriched water was not built into the original mine plan.

The saturated zones will be engineered and actively managed to understand and control the
attenuation process and achieve the desired results. Provision will be made for injection of
carbon, most likely methanol, to create and control the necessary anoxic conditions that drive
attenuation. Multiple sample points will be monitored to measure oxygen content, selenium and
nitrate concentrations and possibly the background biological activity. Multiple dewatering
points and dewatering elevations will be possible to optimize flow through the zone.

Should the performance of the saturated zone not provide the anticipated results in terms of
effluent selenium concentrations, the first action to be taken would be to use the information
derived from the extensive data available to better understand the root cause of the failure.
Adjustments to retention time, water recirculation, carbon additions, withdrawal points and other
variables would be made to resolve the issue and achieve the necessary selenium concentrations.

In terms of other contingency plans, there are a number of options that would be considered
including:

o additional measures to minimize the quantity of water that comes in contact with
waste rock through redesign and partial covering of the waste rock dumps;

e addition of secondary gravel bed treatment systems similar to those that have been
installed in other coal mines;

o installation of secondary RO or nano-filtration systems for a portion of the effluent
stream; and

o installation of a separate water treatment plant for selenium as per part a) of this
response.

It the conclusion after analysis is to install a water treatment plant to remove selenium, it is likely
that design, procurement, construction and commissioning, would take 3 years.
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¢) Provide details on how water with selenium concentrations not meeting targets would be
handled while waiting for an active treatment plant to be constructed and become
operational.

Response:

If through monitoring of the selenium management backfill zones, results indicate that a
selenium guideline target is not being met, an analysis of the system would be conducted to
determine the cause. Adjustments to methanol injection, retention time, and other variables
would be made to bring the performance into conformity. If a substandard result persists, it is
likely that the deviation from acceptable results would happen gradually over a period to time
during which recirculation of water that does not meet guidelines can be effective. Finally,
secondary treatment using gravel bed systems would be relatively simple and quick to install as
an interim measure while a full treatment plant was being constructed.

d) If an active treatment plant for the removal of selenium is not being considered as a
mitigation measure, provide details on other selenium management strategies that
would be implemented if the saturated fill zones prove to be less effective than
predicted and do not meet treatment targets.

Response:

See response SIR 86¢.

e) Discuss the consequences to aquatic biota, specifically periphton, benthic
invertebrates and fish, if the operation of the saturated treatment zones does not
achieve the predicted water quality parameters of mine affected water before being
discharged to the natural environment.

Response:

Benga recognize the importance of managing selenium (as well as other constituents) for the
Project. The intent of the Project’s Water Management Plan, and as it specifically relates to the
management of selenium, is to ensure that selenium enriched water is captured, collected and
treated appropriately. As part of the planning and development of the Water Management Plan,
and as part of the Water Quality assessment, Benga assessed the potential effects of selenium on
the receiving environment. The Water Quality assessment (Consultant Report #4) Appendix la
provides an evaluation of selenium uptake in waters by primary producers associated with the
Grassy Mountain Coal Project. The report provides an evaluation of the estimated site-specific
uptake rate of selenium on two algae and a vascular plant under conditions that are anticipated to
occur at the site. The results of this assessment were used to assess the selenium tolerances of
periphyton in the downstream receiving environment, and to support in the development of a
site-specific selenium threshold.

As stated in response SIR 86c, if selenium guideline targets are not being met, an analysis of the
system would be conducted to determine the cause. As selenium is not deemed to have an effect
on primary producers, lower trophic level species, or fish at an acute level (risk being more a
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chronic exposure), Benga would implement one or all of the additional mitigations measures for
selenium management to ensure selenium targets are met in the short-term.

f) Provide additional details on the water treatment plant, including:

i.  Provide details on what operational water quality results would result in the
addition of a water treatment plant.

Response:

A number of factors would be considered when evaluating whether an active water treatment
plant is warranted, including the frequency and reasons for any performance failures. All known
and proven processes for removing selenium and nitrate from water would be considered though
this process.

ii.  What processes would be employed in a water treatment plant, if one is
provided.

Response:

See response 86 f{(1).

g) Discuss how operations will be conducted to ensure that the water is maintained in
anoxic conditions.

Response:

Maintaining anoxic conditions in the actively managed/engineered saturated backfill zones will
simply be a matter of adding enough electro donor (i.e. organic carbon source such as methanol)
to the influent water. Dissolved oxygen is relatively quickly consumed in the presence of
degradable carbon and other required nutrients. Anaerobic conditions develop relatively quickly
even in open water where atmospheric oxygen can freely diffuse into solution, as exemplified by
eutrophication of lakes that receive excess nutrients. The backfilled waste rock capping the
saturated backfill zones serve as an additional barrier for transfer of oxygen to the water
contained in the saturated zone. The headspace within waste rock dumps are often depleted in
oxygen due to mineral weathering alone. The active addition of a carbon source can increase the
oxygen depletion rates by orders of magnitude
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87. Volume 1, Section A.11.5.1

Benga states, that surface runoff “from mining areas, haul roads, overburden disposal
areas and any other disturbed areas as well as groundwater runoft from the pit will be
collected and directed to settling ponds for treatment” and that once the total suspended
solids (TSS) have settled, water would be released to either Blairmore or Gold Creek.
Section A.11.5.1 (pdf page 135) states that any parameters not meeting discharge limits
would be held within the pond for further treatment with additional settling time or
flocculant dosing. This addresses TSS only and not necessarily other dissolved
parameters which may be elevated and not suitable for treatment by enhanced holding
time or flocculant dosing. If water treated through the saturated zones is passed through
the sedimentation ponds, this increases the risk of presence of parameters not amendable
to treatment through holding time and flocculation. In addition, the presence of shallow
fractured bedrock under the site and use of unlined sedimentation ponds increases the risk
of surface/groundwater interactions in the sedimentation ponds especially when
extending holding times.

a) Provide details on additional mitigation measures to be implemented should there be
exceedances of discharge limits within the sedimentation ponds for parameters not
amenable to treatment via increased holding time or application of flocculants prior to
discharging these mine affected waters to the receiving environment.

Response:

The operation of the sedimentation ponds, including compliance monitoring, would follow
standard industry water quality practices, and as indicated in approval Terms and Conditions.
During the early phase of mine development, the ponds would only receive runoff from surface
disturbance related to early construction and overburden stripping. During this phase, the
influent to the ponds will resemble runoff from any other construction site, at which TSS is the
primary parameter of concern. Over time, as the mine development expands concentrations of
constituents may increase. Such concentration increases generally occur gradually over the
months or years. This is particularly true for ponds that collect groundwater seepage. The
monitoring and reliance on water quality trends are standard procedures for operating
sedimentation ponds. If monitoring results show that the pond discharge approaches or have
exceeded effluent quality limits, the water would be pumped to one of the open pits or saturated
zones and would be managed as contact water. Typically, increasing trends in parameter
concentrations for settling ponds allow ample time to install and commission permanent pump-
back systems.

b) Confirm whether there is sufficient capacity within the sedimentation ponds to
withhold water until such time that confirmatory water quality results are available
from the lab to ensure water not meeting limits is not released to the receiving
environment.

Response:

As described in SIR 87a, the intention is not to continuously hold water in sedimentation ponds
until lab results that demonstrate compliance are in. Rather, discharge decisions will be made on
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real-time field measurements such as turbidity and water quality trends over time based on
continuous water quality monitoring.

¢) Provide an analysis on the risk to aquatic biota should water within the ponds, which
does not meet regulatory discharge limits, need to be released during an unforeseen
event.

Response:

A failure to meet water quality standards for effluent from the water management ponds and
subsequent effects to the downstream aquatic environment is not an acceptable outcome for
Benga and will not be tolerated. Benga intends to develop and closely follow standard operating
procedures that govern the operation of all ponds and effluent from the mine site.

d) Provide details on additional protective measures to be included in the pond
construction shown on Figure C.5.5-1 (Volume 1, pdf page 579) to minimize the impact
of the sedimentation ponds on groundwater.

Response:

During detailed design, the potential for pond water to effect groundwater will be evaluated. If
effects are possible or likely, the ponds can be appropriately lined.

88. Volume 1, Section C.8.3.3 — Leaching of Explosive Residuals, Page C-153

Benga states, that, “for the purpose of this project, an assumption that up to 95% of the
influent nitrate loading could be removed from water routed through a saturated backfill
with more than one year residence time.”

The basis for this assumption is not provided; further details on the basis would assist in
determining potential impacts on water quality.

a) Provide details on the basis for this assumption.
Response:

Discussion on the potential for attenuation of nitrogen explosives residuals and selenium in
saturated rock fills was provided in Appendix 10B, Section 3.3.3 of the 2015 Grassy Mountain
Coal Project Water Quality Prediction Model report.

Work by Bianchin et a/ (2013) and SRK (2012) (both referenced in Appendix 10B) have shown
that very high levels of attenuation of selenium (exceeding 99%) can be achieved in sub-oxic
saturated rock fills without intervention. It was assumed that nitrate can also be attenuated to a
similar degree because the rest potential for denitrification of nitrate to nitrate is about the same
as selenate to selenite. However, as acknowledged in the application, additional labile carbon
may need to be added if natural organic carbon does yield sufficient electrons to allow both
reactions to proceed.
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89. Volume 1, Section E.3.3.2 — Effects of Mine Waste Rock on Groundwater Quality,
Page E-60

Volume 3, Appendix 10 — Geochemistry Reports — Executive Summary, Page ii

Volume 3, Appendix 10 — Geochemistry Reports — Section 6.3 — Selection of
Preferred Approach and Assessment, Page 40

Benga states, for selenium, “saturated zones will be created by backfilling the mining
pits. Residence time will be targeted to exceed one year.”

Benga further states, for selenium, “most basal leakage from the waste rock dumps would
reside in the groundwater system for a duration that substantially exceeds the critical
residence time to attenuate any selenium.”

A report prepared for Benga states that, “in addition, selenium can be attenuated in low
oxygen conditions which develop in backfill conditions provided that sufficient reaction
time exists for conversions to occur to less mobile forms.”

This report also states that “there are currently no data to indicate when a residence time
would be too short to result in effective selenium removal.”

Attenuating selenium is a key component of ensuring that water quality is met. Further
details on the basis for residence time and how Benga will ensure that residence time is
met is required to assess the efficacy of the proposed treatment process.

a) Confirm what the critical residence time is for the attenuation of selenium.
Response:

The biological reduction process that occurs naturally within coal waste rock dumps is the same
process that is used in active biological water treatment plants where a residence time of less
than 12 hours can achieve near-complete removal. Gravel reactors installed at coal mines sites in
the United States achieve satisfactory removal of selenium using retention times as low as 24
hours. Gravel reactors are much smaller than saturated backfills but operate in an identical
fashion as the saturated backfills proposed for the Grassy Project. Based on these two examples,
critical residence time is in the order of one day under optimum conditions.

b) Provide details on what is meant by sufficient reaction time.
Response:

Benga are proposing to engineer and actively manage the Project’s saturated backfill zones. The
addition of organic carbon, and the active monitoring of system parameters such as oxygen
levels at various points in the zones, will enable an increase in the selenium and nitrate reduction
by orders of magnitude over a passive system and could theoretically approach the one day of the
active biological water treatment plant or the gravel reactors.

On-site barrel testing conducted by Benga demonstrated near-complete selenium removal with
residence times of 2 to 3 weeks. Because there are uncertainties associated with the performance
of an in-situ, actively managed process, Benga has assumed a very conservative residence time
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of many months to one year to ensure maximum attenuation. However, if optimized
appropriately, residence times of a few days should be sufficient.

¢) Discuss how Benga will ensure that adequate residence time is attained.
Response:

As discussed in SIR 89b, applications of the same technology for selenium attenuation in water
treatment plants and gravel bed reactors provide the desired attenuation in the order of one day.
Benga’s barrel testing using site materials provided results in several days. In order to ensure
adequate residence time for the saturated backfill zones, Benga has allowed for residence times
of up to one year or more than 50 times the theoretically achievable residence time.

90. Volume 1, Section C.5.3.4.1

An overview of the surge ponds is provided with the statement that the surge ponds will
accept seepage water from the external rock disposal areas. The surge ponds would not
release water to the environment, but rather water would be pumped to the saturated fill
zones for treatment of elevated selenium concentrations. The list of surge ponds does not
include the southwest pond shown on Figures C.5.3-1 to C.5.3-5. Southwest surge pond
is described as being located in Blairmore Creek watershed with water captured here
being pumped to the west sedimentation pond (Volume 3, Appendix 10B, Section 2.4.1,
pdf page 1974 and Figure C.5.3-2, pdf page 572).

a) Provide details on what water the southwest surge pond would be capturing,
specifically identifying whether the pond will be collecting any seepage from the waste
rock disposal areas.

Response:

The Southwest Surge Pond is intended to receive runoff from the undisturbed hillside and some
pit wall runoff from the pit located on the hill-side above the pond. This surge pond is not
intended to receive runoff or seepage from waste rock storage areas.

b) Provide justification for not redirecting the water collected in the southwest surge pond
to the saturated fill zone areas for further treatment as is the case with the other surge
ponds.

Response:

The geochemical source terms indicate that pit wall runoff will be of acceptable quality to
discharge to the receiving environment without treatment other than TSS removal. If water
quality testing indicates unacceptable selenium concentrations, as with other sedimentation
ponds, this water could be redirected to the saturated backfill for additional treatment.
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91. Volume 1, Section C.5.4

Benga states, “all three disposal area surge ponds (NWSP, RWP, SESP) will remain in
service after closure as it has been assumed that selenium will continue to leach out of the
rock for a time period that extends beyond completion of reclamation. These three ponds
will continue to pump water into the saturated zones until selenium levels reach
acceptable limits.” It is not stated what acceptable limits are expected to be or when this
will occur.

a) Provide details on what is considered acceptable selenium limits for the surge ponds
and when it is expected that these limits will be achieved and the saturated zone
treatment is no longer required.

Response:

Acceptable limits refer to concentrations that would not cause receiving water objectives to be
exceeded. Discharge of water from surge ponds must not cause exceedances of in-stream water
quality objectives or standards. The pumping of water from the surge ponds to the actively
managed saturated backfill zones is expected to extend beyond the end of mining, and through
the Closure phase. A timeline on when the acceptable limit is obtained will depend on the
concentration of selenium in the receiving environment.

b) Confirm whether ongoing injection of a carbon source will be required after closure
to ensure anoxic conditions are maintained within the saturated zones.

Response:

For planning purposes, it is assumed that carbon injection would be required after closure to
maintain anoxic conditions; however, the rate of injection is expected to be lower in the closure
period. The process of reducing nitrate in the mine water during active operation is expected to
consume a majority of the electron donor (carbon source) added to the saturated zones. Once the
use of explosives ceases at the end of the operating phase, the demand for electron donor is
expected to drop, possibly to the point where organic carbon released from the waste rock is
sufficient to maintain anaerobic conditions, as has been observed at historical saturated backfills
at other mines.

c) Describe all active management actions that will be required to ensure the saturated
zones are functioning as proposed once operations have ceased.

Response:

The active management actions required once operations have ended are the same as the actions
required during operation. These include monitoring of redox conditions and water quality in the
saturated zones and pacing of carbon source injection, and possibly nutrient injection, based on
the monitoring results.

d) Confirm whether the southwest surge pond will remain in service after closure or be
reclaimed with other ponds and water management features.
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Response:

The southwest surge pond will not receive runoff from the pit wall after the end of operation but
only runoff from the hillside. Once the hillside has been fully reclaimed and vegetated the
southwest surge pond will be decommissioned as indicated in Section F — Conservation and
Reclamation Plan, Section F.4.5 and Figures F.3.6-6 to F.3.6-8.

92. Volume 1, Section C.5.5.1

Benga states, “if quality doesn’t meet release criteria, sedimentation pond water can be
directed towards the saturated backfill zones as needed”. Details on how this will be done
and required time are required.

a) Provide details on how water which does not meet release criteria in the
sedimentation ponds would be directed to the saturated fill zones.

Response:

Water that does not meet release criteria will be pumped to the saturated zones. SIR 87 includes
additional information in the operation and management of effluent from sedimentation ponds.

b) Provide details on expected length of time to implement this mitigation measure
(diversion to saturated zones) and whether water can be retained within the sediment
ponds until such time that it can be diverted to the saturated fill zones.

Response:

Operational Phase pumps and piping will be on site, installed and commissioned as needed to
implement this Water Management Plan mitigation. Design, procurement and construction of
permanent pumping stations likely take 4 to 6 months to complete depending on equipment lead
time. If during operations, Benga’s water quality monitoring and risk management deems it
necessary, a mobile diesel pump can be procured and kept on site, which would allow a response
to be mobilized within a day or two. However, such a measure is typically not necessary for
responsible management of sedimentation ponds, except in exceptional circumstances.

93. Volume 1, Section C.8.3.1

A number of source control measures for mitigating selenium leaching from waste rock
are identified in this section. With respect to relative effectiveness, only the saturated fill
zones option was considered in this section and elsewhere (Volume 3, Appendix 10A,
Section 6.2, pdf page 1794).

Diversion of contact water around waste rock piles and/or covers on wastes was not
considered further. As well, the source controls listed do not include segregation of waste
rock with high selenium leaching potential from waste rock with low leaching potential
as has been done at other coal mines in Alberta. Waste rock selenium concentrations
range from <0.1 to 4.8 mg/kg (Volume 1, Section C.8.2.1.1, pdf page 479) indicating the
potential to pursue segregation as a source control.

a) Confirm whether diversion of contact water around waste rock piles and/or through
covers on waste will be implemented as part of selenium source management
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activities.
Response:

Diversion of water and construction of waste rock covers were evaluated during the conceptual
design of the project. The northwest and south waste rock areas are located at the headwaters of
the catchments which means there is essentially no water upstream of the waste rock to be
diverted around the areas.

The cost and feasibility of waste rock covers were also evaluated. Low-permeability covers such
as bitumen covers would significantly reduce the potential for selenium to leach into mine water.
However, it was considered preferable to maximize the waste rock slopes to reduce the mine
footprint and the resulting waste rock areas are too steep to allow for construction of such covers.
In order to implement a low permeability cover solution, additional mine footprint would be
required. Options for covering the flatter sections of the water rock areas was also completed;
however, the effect of such covers would be limited due to the relatively small percentage of
waste rock that would be covered.

b) Confirm whether segregation of waste rock with high selenium leaching potential is a
source control activity being implemented as part of the proposed project.

Response:

Segregation of waste rock with higher selenium leaching potential was considered as a source
control activity but was rejected. The premise for segregating rock based on its selenium
concentration is that there is a strong correlation between selenium concentration in the rock and
selenium concentration in contact waters, and variability in selenium concentrations occur at a
scale that is amenable to operational-scale management.

Actual variation in selenium concentrations in the rock vary over a range of about 2 mg/kg with
typical concentrations being near 1 mg/kg. Slight selenium enrichment was apparent for the
Mutz Formation compared to the other formations. Segregation based on selenium content can
at best be expected to yield a factor of two difference in release rates. Humidity cells showed a
weak correlation between selenium content and selenium release rates thereby further reducing
the benefit of segregation.

In summary, no benefit from segregation based on selenium content is expected to be observed.

¢) Provide details on any other source control measures or selenium control measures
aside from use of saturated fill zones being considered for use during project
operations.

Response:

General methods for controlling selenium loadings at the source include:

e limit or prevent oxidation of the waste rock minerals (i.e. inundation in water); and
e limit or eliminate infiltration through the waste rock (i.e. low-permeable covers).
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The saturated zones in the mine-out open pits do not have sufficient capacity to store all the
waste rock produced during production; therefore, inundation is not a viable source control
method. The installation of low-permeability covers was evaluated but rejected due to the slope
angles of the waste rock areas as discussed in SIR 93a. As such, pure source control methods are
not feasible for the Grassy Mountain Project; however, options for creating “anoxic barriers” at
the base of the waste rock dumps have been discussed and will continue to be explored during
detailed design. These barriers would be permeable zones enriched with organic material. As
waste rock seepage passes through these zones, anaerobic conditions would develop and nitrate
and selenium would be come attenuated. The concept is similar to permeable reactive barriers,
which are often used for remediation of contaminated groundwater. However, rather than
intercepting groundwater flow along a horizontal flow path, the anoxic barrier would intercept
seepage as it flows downward within the waste rock mass toward the base of the dump.
Geotechnical implications of such a design must be carefully considered to ensure that such an
anoxic barrier would not cause instabilities. This concept was not presented as part of the
Environmental Impact Assessment, but is being considered as an adaptive management,
continuous refinement of the Selenium Management Plan.

d) If saturated fill zones is the only selenium management strategy being implemented,
provide justification for not including other control measures.

Response:

The discussion on covers in section SIR 93a and the discussion on feasibility of inundating waste
rock in SIR 93c as well as the potential for construction of basal anaerobic barriers sums up the
rationale for selecting actively managed and engineered saturated backfill zones as the primary
selenium and nitrate mitigation measure.

94.  Volume 1, Figures C.5.3-1 to C.5.3-5

These figures provide an overview of the water management system being proposed for
the project, and include flow pathways from the surge ponds, to the saturated fill zones,
and then to the metals treatment plant, but with no further flow paths after the metals
treatment plant. Section C.5.4 (pdf page 428) states that water that passes through the
southern-most saturated zone (SZ1465) would be pumped into either Blairmore or Gold
Creek. However, this contradicts water quality modeling which states water is discharged
to Blairmore Creek and that the only water reporting to Gold Creek would be from
surface runoff via sedimentation ponds and end pit lake outflow (Appendix 10B, Section
7.1, pdf pages 2004 and 2007). Clarification on flow pathways for treated water is
required.

a) Confirm whether water which has passed through the saturated zone fills and the
metals treatment plant would be discharged to Blairmore Creek only (as per Volume
3, Appendix 10B), or to both Blairmore and Gold Creek (as per Volume 3, Section
C.5.4).
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Response:
Water from the treatment plant would only be discharged to Blairmore Creek, not to Gold Creek.
The statement in Volume 3, Section C.5.4 is incorrect.
b) If water which has passed through the saturated zone fills and treatment plant is to be

discharged to Gold Creek, provide the following:

i.  Updated modeling conducted in Appendix 10B to reflect this change.
Response:
As per response SIR94a, water from the saturated zone is not to be discharged to Gold Creek;

subsequently, the requested additional analysis is not required.

ii.  An analysis on the risk to all life stages of aquatic biota inhabiting Gold Creek
resulting from the release of water which has passed through the saturated zones
and treatment plant.

Response:
See response SIR 94b(i).
¢) Confirm the discharge pathways and discharge locations to Blairmore and/or Gold
Creek and update Figures C.5.3-1 to C.5.3-5 to include the discharge pathway(s) for

treated water from the metals treatment plant clearly indicating where water would be
discharged to Blairmore and/or Gold Creek.

Response:
The proposed discharge locations for treated water for the Project is shown on Figure 94-1.
d) If treated water is to be discharged to multiple nodes on Blairmore and/or Gold
Creek, provide the following:
1. A summary of percentage of treated volumes to be reported to each location.
Response:

The Project will include pumps and piping to allow treated water from the saturated backfill zone
and metals treatment plant to be moved to various points along Blairmore Creek as required.

The distribution of water between the nodes can be modified based on experience as the
operation progresses. For the purposes of the IFA, the assumed flow distribution is as follows:

e Location BCO7: 53% of the total flow;
e Location BL02: 7% of the total flow; and ADD BULLETS
e Location BC03: 40% of the total flow.

No update to flow analysis or IFA is necessary as these studies have all assumed the appropriate
discharges into Blairmore Creek.

February 2018 89



- RIVERSDALE
RESOURCES BENGA MINING LIMITED

Grassy Mountain Coal Project
Supplemental Information Request

il.  An updated analysis on the changes to hydrology, fluvial geomorphology, the
Instream Flow Assessment and the changes to available fish habitat for each
established bioperiod as a result of releasing treated water to multiple nodes
along Blairmore and/or Gold Creeks.

Response:
See response SIR 94d(i).

95. Volume 3, Appendix 10 — Geochemistry Reports — Section 5.4.1 — Selection of
Management Approaches, Page 32

Volume 1, Section C.8.3.2 — Acid Rock Drainage Management, Page C-152

The report prepared for Benga states, that for the blending of rocks to offset acid
generation potential, “implementation of blending requires a site specific approach and in
some circumstances cannot be implemented.” This report further states that, “underwater
disposal is technologically most reliable and also addresses leaching of elements that do
not require acidic conditions to be mobilized, which blending will not achieve.”

The proposed means of addressing acid rock drainage by Benga is “blending to produce
an overall non-PAG waste rock mixture”.

Details on how a rock blending program would be managed to ensure that acid generation
potential is minimized are not provided.

a) Provide details on how Benga will ensure that a site specific approach is viable and
can be successfully implemented to control acid generation potential.

Response:

Volume 3, Appendix 10A — Geochemistry Characterization Report, provided design guidance
for blending including target NP/AP for waste blends, optimization of the blending approach for
different formations and recommended waste rock lift heights to encourage waste rock dump
blending by end-dumping. This guidance is an input to final waste rock dump design and short-
and long-range waste scheduling. Development of detailed designs and waste schedules is
expected to be a continuous activity through economic evaluation of the project, start-up and
operations.

96.  Volume 3, Appendix 10 — Geochemistry Reports — Section 2.5 — Applied Mitigations,
page 8
Volume 1, Section A.6.4 — Surface Water Management, Page A-25
The report prepared for Benga states, that “ARD (acid rock drainage) related metals in
the SZs discharge would remain problematic to downstream water quality without

additional treatment. As a result, a Water Treatment Plant (WTP) was included as a
mitigation measure in the current model.”

Earlier portions of documentation (A.6.4.) state that “a water quality treatment plant
could be constructed but is not planned at this time”.
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Clarity on whether a water treatment plant is included in the base plan for development is
required.

a) Confirm that a water treatment plant, for removal of ARD related metals, is included
in the base facilities design.

Response:

Results of the Project’s water quality model, which used conservative assumptions, indicated that
there is a potential for some metal concentrations to be elevated. However, it is far from certain
that metal concentrations in the mine water will warrant implementation of a metals treatment
plant at the start of the mining operations. Therefore, Benga have proposed to include metals
water treatment as a contingency measure to be implemented if and when monitoring results
indicate that treatment may be required in the future.

97. Volume 3, Appendix 10B, Section 2.4.1

An overview of all of the sedimentation and surge ponds is provided. Both the east and
northeast sedimentation ponds will discharge water to Gold Creek, however it’s noted
that if water does not meet release limits, it will be redirected to the saturated zones. All
saturated zone water eventually is released to Blairmore Creek via the water management
system.

a) Describe predicted impacts to hydrology as a result of diverting water from Gold
Creek to Blairmore Creek and describe how this may alter the habitat availability
assessment for each bioperiod within each affected reach.

Response:

The Instream Flow Assessment (Aquatic Ecology Consultant Report #6, Appendix A3) takes
into account predicted reductions (changes) in hydrology (flow) based on predicted node values
at a sub-catchment level in each of Gold and Blairmore creeks that were provided through the
Water and Load Balance Model (Appendix 10B).

b) Provide an outline of proposed mitigation measures to address reduced water flows to
Gold Creek in cases where water is diverted from the Gold Creek sedimentation
ponds to the saturated zones.

Response:

The Project’s Water Management Plan (WMP) will identify specific mitigation measures and
critical areas in Gold Creek aimed to augment predicted flow reductions, as required. Several
hydrometric stations are currently established in Gold Creek that continue to monitor baseline
flows to enhance our understanding around natural variability. It is anticipated that if any flow
augmentation is required, it will focus on Gold Creek mainstem above the Caudron Creek
confluence where flows are considerably lower given Caudron Creek’s contribution.

As previously mentioned, the ability to pump water between sedimentation ponds is not part of
the initial project design but could be implemented within a few months if required to augment
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flows in Gold Creek in cases where water needs to be repeatedly diverted from Gold Creek
ponds to the saturated zones.

98. Volume 3, Appendix 10B, Section 2.5.1

To meet instream water quality objectives, a cap was applied to the saturated zone
attenuation. This cap limited effluent concentration from the saturated fill zone to a
maximum of 0.015mg/L for selenium. For starting selenium concentrations of 1.5mg/L or
lower, this assumes a 99% or lower treatment efficiency. For concentrations above
1.5mg/L, this would assume a >99% treatment efficiency of the saturated zone.

a) Provide justification for setting the cap for effluent concentration at 0.015mg/L.
Response:

The justification for setting a cap of 0.015 mg/L selenium is that this level of ormance can be
reliably achieved in in-situ anaerobic treatment. Addition of molasses and methanol to the
Sweetwater Pit Lake in Wyoming reduced selenium concentration from approximately

0.450 mg/L to less than 0.007 mg/L. This performance was achieved in open water. The growth
of the anaerobic bacteria that facilitate reduction of selenium and nitrate is facilitated by a media
to which they can attach. Active water treatment plants use sand or granular activated carbon,
which has a large surface area. In addition, a solid growth media such as waste rock also serves
as a filter and adsorption media for species such as selenite that have an affinity for attaching to
mineral surfaces. In other words, the performance demonstrated in the Sweetwater Pit occurred
under non-ideal conditions because the advantages of the backfilled waste rock media were
absent. Active water treatment plants can be designed to achieve 0.015 mg/L at residence times
that are orders of magnitude lower then in the proposed backfills.

b) To achieve modeled predictions or better, provide an overview of additional
mitigation measures to be implemented should effluent selenium concentrations be
greater than 0.015mg/L during project operations.

Response:
See response SIR 86b.

99. Volume 3, Appendix 10B, Section 2.5.3

The water quality model distributes water from the metals wastewater treatment plant
proportionally to the three nodes on Blairmore Creek (BC07, BL02, BL03) in an effort to
return contact water to nodes where it was collected. This provides an estimate of
predicted concentrations within the receiving environment, but does not provide
information on predicted water quality and discharge points. Information on the location
of the planned discharge points of water treated through the saturated zones and metals
treatment plant is not included in the application (see SIR above with the following
reference:. Volume 1, Figures C.5.3-1 to C.5.3-5 (pdf page 571), regarding figures
providing an overview of the water management system being proposed for the project).

a) Indicate where the intended return point(s) for water from the metals treatment plant
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is located.
Response:

The proposed discharge locations were indicated in Appendix 10B, Figure 2-2 and are also
indicated in a new map references in SIR 94c, Figure 94-1.

b) Confirm whether modeled concentrations of parameters in the WTP would be the
same as predicted concentrations of parameters at the discharge point(s) to Blairmore
Creek. If this is the case, update modeling for the WTP to include all parameters
modeled for Blairmore and Gold Creeks. If this is not the case, update water quality
modeling to include predicted concentrations of all water quality parameters modeled
at the discharge point(s) to Blairmore Creek.

Response:

The modelled concentrations of parameters in the WTP effluent was the same as in the discharge
that was mixed with the creek water in the model. The predicted parameters concentrations in
Blairmore Creek assumed that the treated effluent had been completely mixed. Thus, the
prediction does not apply to the mixing zone. All parameters were included in the water
treatment plant model. Parameters that are unaffected (or assumed to be unaffected by
treatment), such as potassium, were assumed to have the same concentration in the effluent as in
the influent. All water quality parameters were discharged from the plant to the creek in the
model.

¢) If discharge from the metals treatment plant is going to a single location on Blairmore
Creek, discuss whether increased loadings are expected to have effects on the
receiving environment and whether concentrations predicted by the model across
three nodes would still apply to a single discharge point.

Response:
The proposed discharge strategy is to discharge to three locations along Blairmore Creek
(Figure 94-1). A single discharge point is not proposed.

d) If a single discharge point is proposed after incorporating the water treatment plant,
provide an updated analysis of how this single point of discharge will change the
hydrology, fluvial geomorphology, IFA and available habitat assessments for each
specified bioperiod.

Response:

As per response SIR 99c, the proposed discharge strategy is to discharge to three locations along
Blairmore Creek (Figure 94-1).
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100. Volume 3, Appendix 10B, Section 3.2

The model was run for three scenarios including a base case and worst case scenario for
water quality. The base case is described as a “generally conservative assumption
combined with average hydrological conditions and base case source terms.” while the
worst case scenario is using upper limit source terms with average hydrological
conditions. Source terms are listed in Appendix C (pdf page 2044). For the background
surface and groundwater source terms average and 95th percentiles are listed. Section
3.2.2 states that these are based on the average and 95th percentile values of available
monitoring data and references SRK (2016). It is not clear from the references in the
application (pdf page 2028) which of the 2016 SRK reports this is referring to. Sections
5.1 and 5.2 (pdf page 1996) do provide some additional information on derivation of
source terms for surface and groundwater, however additional details are required.

a) Provide a table which includes all sample sites and concentrations of modeled
parameters for each sampling date. Highlight any data which was screened out in the
calculation of source terms and provide rationale for doing so.

Response:

Table SIR 100-1 (Appendix A-5) shows the background water quality data that was used to
calculate the mean and 95th percentile concentrations that was used in the water and load
balance model.

b) For surface water quality, only data from BC0O1 and GCO1 were included in
developing source terms. Provide justification for not including surface water quality
data collected from other stations on Blairmore and Gold Creeks and their associated
tributaries.

Response:

BCO01 and GCO1 are the sampling stations furthest downstream on the two creeks. Therefore, the
water quality measured at these two stations integrates all upstream contributions and were
therefore assumed to be more representative of the central tendency of background water quality
in the Creeks.

101. Volume 3, Appendix 10B, Section 5.1

Background water quality data consisted of 12 samples collected from BC-01 and GC-01
from May 2013 to May 2016. As stated, the model reflects a “limitation of containing a
short data record with few samples that may not reflect the complete range of

concentrations in the area.”. A similar statement is provided for groundwater (Section
5.2).

a) Given the short record of data and relatively few samples on which the model is
based on, discuss the confidence in modeled predictions to reflect actual conditions in
the future.
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Response:

Background concentrations are used as input to the model to represent existing water quality.
Loadings originating from the mine activities are added to the assumed background
concentrations and the result is the predicted water quality. The predictive value of the model is
the estimate of loadings originating from the mine site. The background concentration that those
loadings get added to are assumed concentrations, not predictions.

Water quality predictions are produced for a range of assumed background concentrations. For
example, a model scenario could look at results of a model run that assumes average background
concentrations. The prediction of such a model scenario would then only be representative of
times when the background concentrations in the creeks happen to be close to average. Another
model scenario might look at results of a model that assumes 10th percentile (i.e. low)
background concentrations or 90th percentile (high) background concentrations. Such model
scenarios would then only be representative of situations when background concentrations
happen to be low or high.

The confidence of the model predictions, as in the confidence in the estimates of loadings that
originate at the site and report to the downstream environment are relatively independent of the
assumed background concentrations. However, the confidence that the measured range of
background concentrations, and hence the range of background concentrations assumed in the
model, is representative of the full range of background concentrations that will be measured
over the life of the mine is low. That said, even though relatively few background samples are
available, the likelihood that the concentrations measured is representative of the central
tendency of the background concentrations is relatively high. In other words, the extreme range
of background concentrations are unlikely to be represented by the available data set but the
central tendency of the background concentrations that will characterize water in the creeks most
of the time is likely representative.

b) Provide an overview of planned model updates as additional water quality is
collected.

Response:

Changes to assumed background concentrations do not require a model update per se; only a
recalculation of the model results. For example, water from the mine may cause concentrations
of some parameter to increase from a background concentration of 100 mg/L to 110 mg/L — an
increase of 10 mg/L. If additional monitoring data indicate that 120 mg/L is a more
representative background concentration over time then the predicted concentration simply
becomes 120 mg/L + 10 mg/L = 130 mg/L.

It is important to note that water quality model predictions are conservative. Complex
interactions between water, vegetation, soil, minerals as well as complex aquatic chemistry are
difficult to represent in a relatively simple mass-balance model. Therefore, model inputs and
assumptions tend to be conservative to make allowances for uncertainties. Because the model
assumptions generally are conservative, the assumed background concentrations ought to be
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representative of the general water quality in the receiving environment as opposed to extreme
concentrations that occur rarely or sporadically.

102. Volume 3, Appendix 10B, Section 7.1

Concentrations of sulphate, selenium and some metals in Blairmore Creek are predicted
to remain elevated after closure.

¢) Discuss why parameters are predicted to remain at an elevated steady stated
concentration after reclamation and presumably leaching of waste rock has been
exhausted or reclamation creates cover preventing further leaching activities.

Response:

Leaching of waste rock and exhaustion of mineral weathering products is a process that can take
decades. Certain parameters, such as ammonia and nitrate that primarily originate from residual
explosives used during mining, are expected to dissipate within a few years after the end of
mining activities; however, loadings associated with waste rock are expected to continue in the
closure period.

The type of waste rock cover that can be constructed for the Project will reduce infiltration
through the waste rock material, but will not stop infiltration. Infiltration rates into uncovered
waste rock areas can be as high as 40% to 65% of mean annual precipitation. Once a cover has
been placed, infiltration may be reduced to as low as 20% of mean annual precipitation, which is
an infiltration rate that is similar to undisturbed ground. The only way to eliminate, or nearly
eliminate, infiltration is to construct a low permeability cover that uses a synthetic (i.e. plastic or
bitumen) liner. However, such covers can only be constructed on relatively flat slopes are not
feasible for the hill-side waste rock dumps for the Project.

d) Provide details on long-term management of elevated parameters once mining
activities (operations phase) have ceased specifically identifying whether proposed
management strategies are considered passive, semi-passive or active.

Response:

The proposed management methods are considered to be active. Long-term management of
elevated parameters is the same in the closure period as in the operational period. Even though
management of the saturated zones and water collection systems likely can be staffed by only a
hand-full of operators, the site will require presence of personnel to monitor collection and
treatment performance and to adjust and repair any of the equipment of infrastructure needed
after closure.

e) Provide an analysis of how these elevated concentrations of sulphate, selenium and
other metals may impact all life stages of aquatic biota within Blairmore Creek over
the closure period until levels return to background concentrations.

Response:

Details concerning potential effect on aquatic biota was evaluated in the aquatics effects
assessment (Addendum 1, Aquatic Ecology Consultant Report #6).
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103. Volume 3, Appendix 10B, Section 8.2.1

Sensitivity analysis shows predicted selenium concentrations are very sensitive to capture
efficiency. If capture efficiency decreases from 95% to 80%, this results in twofold
increase in concentration at closure (Figure 8-1, pdf page 2019). It is acknowledged that
this highlights need for mitigation to work (capture and treatment) to achieve compliance.

f) Discuss additional mitigation measures to be implemented if it is determined that
capture efficiencies are less than the targeted 95%.

Response:

The water and load balance model conservatively estimated that up to 95% of selenium loadings
from the ex-pit waste rock dumps would be captured in order to protect downstream water
quality. The model assumed rather conservative (i.e. high) estimates of selenium concentrations
in waste rock seepage and also assumed that no attenuation of selenium would occur along the
flow path. Taken together, these two conservative assumptions will offset capture efficiencies
lower than the 95% assumed.

If capture efficiencies are unacceptably low, seepage from waste rock areas can be captured by
installing lines of groundwater interception wells across the groundwater or seepage flow path.
Interception trenches or slurry walls can be installed to facilitate collection or act as barriers for
waste rock seepage flows, as an alternative mitigation. The most suitable methods for
intercepting seepage will be determined based on a field assessment, which includes a drilling
program. The design of such interception systems typically defines several stages of
implementation. A primary line of interception wells will first be installed along with
monitoring wells downstream to evaluate the performance of the interception wells. If
monitoring results indicates that additional wells are required, a second set of wells would 1 be
installed downstream of the first set of wells. Another mitigation option involves the
introduction of a dilute solution of organic carbon such as methanol into the groundwater
seepage to promote in-situ attenuation of selenium and nitrate. This method has been used for
decades to mitigate nitrate plumes in groundwater caused by agricultural activities. However,
the groundwater flow regime must be characterized carefully before such a method is used.

104. Volume 3, Appendix 10B, Section 8.2.2

Sensitivity analysis for selenium treatment efficiency shows an increase from 0.01mg/L
at 99% attenuation to 0.22mg/L at 90% attenuation. It is noted that to achieve desired
treatment, effective mitigation and management of the saturated zones is required.

a) Aside from injection of carbon sources and water management strategies included
within the application, discuss any other mitigation and management options
considered if the proposed management strategies for the saturated zones provide less
than 99% attenuation of selenium.

Response:

A range of options can be considered for improving selenium treatment performance. One of the
most important aspects of the proposed selenium management approach is that a large portion of
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the mine waste rock will be captured and stored in the relatively large saturated zones. Once
captured, a number of treatment methods can be used to achieve the effluent concentration
required to protect downstream water quality. These are more fully discussed in SIR 86(b).

105. Volume 3, Appendix 10B, Appendix D

An increase in phosphorus concentrations at all modeled nodes is predicted, but not
discussed within the results or elsewhere in the application. Increased phosphorus
concentrations in combination with increased nitrogen concentrations have the potential
to increase primary production which may have adverse effects on other biota.

a) Provide a discussion of potential impacts to Blairmore Creek as a result of predicted
increases in phosphorus concentrations and strategies to be implemented to minimize
adverse impacts to the receiving environment.

Response:

Blairmore Creek is classified as an “oligotrophic stream” based on total phosphorus (TP) trigger
ranges for Canadian rivers in Environment Canada (2004) and CCME (2004).

Baseline median TP concentrations in Blairmore Creek range from 5 to 11 pg/L, depending on
seasons (water quality assessment, CR#5, Table 8). A maximum TP concentration during
operations and post-closure in Blairmore Creek is predicted to be approximately 13 pg/L
(Volume 7, Appendix 10C). Therefore, Blairmore Creek would remain within the “oligotrophic”
range of stream classification according to a TP trigger value of >25 ug/L for the next trophic
status (mesotrophic). Nevertheless, increases in TP concentration in Blairmore Creek due to
Project activities could potentially lead to minor changes (i.e., increase) in primary productivity,
and hence slightly elevated concentrations of organic carbon. The increased availability of
organic material could increase dissolved oxygen demand, thus altering dissolved oxygen
requirements for fish inhabiting Blairmore Creek. However, Blairmore Creek is a well-
oxygenated watercourse maintaining higher baseline dissolved oxygen concentrations ranging
from 8 to 18 mg/L throughout the year (CR#5, Table 8). Thus, any potential eutrophication
effects due to slightly higher TP concentration are not anticipated to result in Blairmore Creek.

b) Provide an analysis of how increases in phosphorous and nitrogen may impact all life
stage of aquatic biota in Blairmore Creek and the habitat suitability for benthic
invertebrates and resident fish species. Include a discussion on potential changes to
habitat suitability for salmonids.

Response:

See response SIR 105a.
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106. CR6 Addendum, Section 4.2.2.2

Benga indicates that density of macroinvertebrates in Gold and Blairmore Creek are not
expected to change significantly from baseline values or change in productivity as a
result of loss of upstream tributaries through development. It is not clear how this
assumption will be confirmed or mitigation strategies to be implemented if there are
impacts to the macroinvertebrate community.

a) Provide details on how this expected outcome will be confirmed.
Response:

Consultant Report #6 (CR#6), Section 4.2.2.2 predicts riparian habitat losses that will occur as a
result of the Project will affect tributary macroinvertebrate communities and may alter the
biomass of invertebrate drift in localized areas of both Gold and Blairmore creeks. However, the
contribution of the affected areas relative to the total invertebrate biomass within each mainstem
watercourse is small in comparison to the total invertebrate supply or biomass supplied from all
reaches and/or other tributaries based on drainage area. This expected outcome will be
confirmed through an aquatic monitoring program, which will aim to validate predictions made
during the effects assessment. Methodology will aim to either replicate invertebrate drift surveys
(as described in CR#6 Appendix Al Section 3.2.1.2) or consider adopting a bioenergetic
monitoring program. Bioenergetic habitat models are mechanistic (process-based) and offer an
alternative to correlative habitat suitability models for drift-feeding fish and have the potential to
predict habitat-specific growth rates based on swimming costs and energy intake. Bioenergetics
can be a useful application for this system since westslope cutthroat trout are predominantly
drift-feeders thus bioenergetics can provide a direct measure of changes in fish habitat
productivity through the calculation of net energy intake (NEI) rates.

b) Outline mitigation measures to be implemented if significant impacts to density or
structure of macroinvertebrate communities is observed within Blairmore or Gold
Creek as a result of project activities.

Response:

Detailed design of the Project will aim to minimize the disturbance to riparian vegetation in the
LSA and the final amount of habitat disturbance will be confirmed during the permit phase
(Fisheries Act, Species at Risk Act). The Habitat Offsetting Plan will already account for any
uncertainty associated with effect predictions noted in CR #6. If monitoring results detect
notable effects to westslope cutthroat trout associated with changes in density or structure of
macroinvertebrate communities (within Blairmore or Gold creeks), the proposed Habitat
Offsetting Plan will be further adjusted to counterbalance the additional residual effect.

¢) Provide an analysis of how potential changes to macroinvertebrate density or
community structure may impact fish habitat productivity and fish health,
acknowledging macroinvertebrates are the main food source for fish found within the
LSA.
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Response:

CR#6, Section 4.2.2.2 provides an analysis of how potential changes to macroinvertebrate
density or community structure may affect fish habitat productivity and fish health, duly
acknowledging that macroinvertebrates (in particular drift) are the main food source for
westslope cutthroat trout within the LSA. Further assessment of the macroinvertebrates density
and community structure in the LSA is provided in CR #6 Appendix A1 Section 3.2.1 and
Section 4.2.1.

d) Explain how changes in macroinvertebrate density and community structure might
impact the recovery plan for WSCT, and what mitigation and monitoring measures
will be implemented to ensure compliance with the WSCT recovery plan.

Response:

In the Alberta’s Westslope Cutthroat Recovery Plan 2012-2017 (2013), the recovery goal states:

“Protect and maintain the existing > 0.99 pure populations (currently believed to
be approximately 51) at self-sustaining levels, and re-establish additional pure
populations to self-sustaining levels, within the species’ original distribution in

Alberta.” (p.4)

Changes in macroinvertebrate density and community structure could affect the recovery plan
through changes in westslope cutthroat trout food supply. However, the residual effect is
predicted to be unlikely, as described in CR#6 Section 4.2.2.2. To confirm the effect prediction,
an aquatic monitoring plan will be developed to validate the findings. Riparian habitat is linked
to macroinvertebrate density and community structure. As stated in response SIR106b, the
Project will aim to minimize the disturbance to riparian vegetation in the LSA during Detailed
design. If monitoring results detect measurable changes to westslope cutthroat trout associated
with changes in density and/or structure of macroinvertebrate communities, the project Habitat
Offsetting Plan will incorporate measures to counterbalance the residual effect, including an
accounting for uncertainty associated with effect predictions.

The Preliminary Habitat Offsetting Plan (CR#6, Appendix A4) was developed with a primary
focus on the Alberta Westslope Cutthroat Trout Recovery Team’s (2013) Management and
Regulation approach to protect the westslope cutthroat trout and its habitat through
implementation of the following strategy:

“MRS5. Recover populations within historical range: Based on the results of the
feasibility studies, recover populations of diverse life-history strategies within
historical range. This would include both re-establishing populations of diverse
life-history strategies, as well as increasing current population levels, distribution
and connectivity.” (p.39)

In addition to implementing actions under the MRS strategy, ongoing data collection and
scientific research have, and will continue to, contribute to the knowledge gaps and research
needs identified in the Recovery Plan.
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107. CR6 Addendum, Section 4.2.2.5

Potential for calcite precipitation to develop in Gold and Blairmore Creeks exist as a
result of increased calcium carbonate concentration from waste dumps. Aside from the
identification that calcite precipitation may occur in these creeks, no further assessment is
provided here or in Appendix A of Appendix 10B.

a) Discuss the areal extent of streams sensitive to potential calcite precipitation.
Response:

As noted in Consultant Report #6 (CR#6), Section 4.2.2.5, baseline assessments did not detect
any calcite precipitation and the potential for calcite formation to affect fish and fish habitat was
considered low. The proposed (and required) capture and treatment of waste rock contact water
makes it very unlikely that calcite deposition will occur at all in the creek channels. Localized
calcite deposition could occur around groundwater or seepage discharge locations on hill-sides
upstream of the creek channels. However, the Water Management Plan (WMP) will include
monitoring to confirm these predictions, targeting high value habitats (e.g., spawning habitat) in
Blairmore Creek (identified in Consultant Report #6, Appendix Al, Figure 4.11).

b) Provide details of how calcite precipitation will be prevented from occurring in Gold
and Blairmore Creek, given there was no evidence of calcite precipitation in baseline
habitat assessments of these creeks.

Response:

Contact water from site will be managed to meet receiving environment selenium guidelines. To
achieve this, the majority of contact water from waste rock areas must be captured and treated
before it is released to Blairmore Creek. Early in the mine life, when mine water constituent
concentrations are expected to be relatively low, as much as 12% of the flow in Blairmore Creek
may originate from the mine site. As the mine is developed, and through the closure and post-
closure period, less than 2% of the flow in Blairmore Creek is expected to originate from the
mine. For Gold Creek, the expected proportion of water originating from site is less than 2% for
the life of the mine.

The contact water collection efficiency required to mitigate selenium concentrations in the creeks
downstream of the project will also mitigate calcite formation because the relatively high
background-water to contact water ratios results in creek water that is well below calcium
carbonate saturation.

As part of the overall Water Quality Monitoring and Selenium Management Plans, calcite
precipitation will also be closely monitored. Monitoring would aim to document: (1) the extent
and degree of calcite deposition, analyzing over time to determine trends; (2) assess calcite-
specific aquatic ecological concerns (i.e. critical westslope cutthroat trout habitat); and (3) assist
in determining when and where calcite mitigation is required (where applicable).

¢) Provide an analysis of how calcite precipitation may impact habitat suitability in Gold
and Blairmore Creeks, as well as habitat productivity and how calcite precipitation
may impact the WSCT recovery plan.
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Response:

As described in CR#6, Section 4.2.2.5, the formation of calcite precipitation on spawning
substrates could potentially limit the quantity and functionality (quality) of spawning gravels,
resulting in changes in reproductive ability/success. However, as described in part b, impacts
from calcite precipitation are not expected for the Project. As part of the Water Quality
Monitoring program, calcite precipitation will also be monitored in both Blairmore and Gold
creeks. Should calcite precipitation be observed, Benga would undertake an appropriate
mitigation strategy, if warranted.

108. Volume 5, CRS, Section 2.2.2

Benga proposes using a selenium objective relative to sulphate concentrations as sulphate
provides an ameliorating effect in the uptake of selenium into periphyton and
subsequently higher biota.

Procedures for the development of a site-specific selenium objective are outlined in
Appendix A1, which is based on sulphate concentrations and transfer rates into two algae
species and one plant species. While it has been demonstrated that sulphate is a potential
modifying factor, there are several limitations with respect to this application:

The selenium objective derived is based on modeled sulphate concentrations in the
receiving creeks as a result of mining activities. In essence, to meet potential selenium
objectives, Benga would be required to elevate sulphate within the receiving
environment. As elevated sulphate concentrations may pose its own risks to the
environment requiring mitigation, this approach cannot be accepted. Utilizing the formula
proposed by Benga for determining a selenium objective (Se(mg/L) = 0.000594 *
sulphate(mg/L)0.46) and the median concentrations of sulphate in Blairmore Creek water
from Table 8 (pdf page 44) for different seasons would result in a selenium objective
ranging from 0.001 to 0.002mg/L.

e Appendix Al, Section 4.0, pdf page 123 — notes that the lab study is limited as it is
based on a limited number of species (2 algae, 1 plant) and with a lack of seasonal
fluctuations (based on a single water quality sample collected from BC-WO01). In
addition, figures show that the relationship (as r2 value) between enrichment function
and sulphate concentrations while as 0.7- 0.8, indicating some uncertainty in the
predictions.

e Selenium concentrations in algae (periphyton) show a large amount of variation
amongst sites within both Blairmore and Gold Creeks (pdf page 57) but are much
higher than what was typically observed under similar conditions (selenium and
sulphate concentrations) in the lab (pdf page 117 and 121) indicating uncertainty in
relating lab conditions to field conditions. Pdf page 180 of CR6 addendum
summarized selenium content in fish, which are currently below the 4ug/g

B.C. limit (maximum 2.78mg/kg in Gold Creek) but suggest that increases in water
selenium concentrations could result in adverse impacts to fisheries populations in these
streams. Given the uncertainty in relating lab to field conditions, and the sensitivity of the
WSCT population in the receiving streams, a conservative approach is warranted.
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For the reasons listed above, the proposed site specific selenium objective based on
sulphate concentrations is not accepted at this time. Assessments of selenium impacts and
environmental risk should therefore be conducted utilizing appropriate published
guidelines. Note that this precludes the use of US EPA guidelines which are based on a
food web-based approach developed primarily in warmer waters and the DeForest et al.
(2017) paper which utilizes a fish egg selenium guideline of 20 ug/g dry weight and
excluded the more sensitive white sturgeon data (15.6ug/g). As Alberta Environment and
Parks (AEP) is currently updating provincial guidelines for selenium to reflect those
adopted by B.C., a water quality guideline of 2ug/L is considered acceptable.

a) For Table 7 (pdf page 40) and any other tables utilizing the site-specific selenium
objective update regulatory guidelines for selenium to 2ug/L.

Response:

A site-specific water quality objective for selenium was proposed for this Project rather than
using the published water quality guidelines for Alberta or British Columbia to reflect significant
advancement in the scientific understanding of the aquatic toxicology of selenium since these
guidelines were produced (e.g., USEPEA 2016; DeForest et al. 2017). This science has been
used to propose a protective site-specific water quality objective for selenium in lower Blairmore
Creek, but more broadly and importantly, this science indicates a defensible, science-based safe
concentration threshold for selenium in this creek that can be used for effects assessment,
regardless of regulatory guidelines.

The U.S. Environmental Protection Agency (USEPA) has been most active in developing and
refining aquatic toxicity criteria for selenium. A 1999 chronic criterion of 5 pg/L in the water
column was updated in 2004 to focus on fish-tissue concentrations rather than water-column
concentrations. Recognizing the relationship between sulphate and selenium toxicity, the 1999
USEPA acute selenium (selenite) criterion for water included an adjustment for sulphate
concentrations (selenium has very low acute toxicity: at a sulphate concentration of 100 mg/L,
this acute criterion was 417 pug/L). Recently in 2016, two new chronic water-column criteria
were finalized by USEPA—one for flowing waters of 3.1 ug/L, and one for standing waters of
1.5 pg/L—reflecting different chemical speciation, potential for biotic uptake, and risk of chronic
aquatic effects between these two types of environments. Although USEPA (2016) recognized
the significant effects of sulphate in ameliorating chronic aquatic effects of selenium, the lack of
paired sulphate-selenium data in many historical studies supporting the chronic criterion did not
allow the formal incorporation of this relationship into the new criterion (“inclusion of a sulfate
relationship was not feasible on a national basis at this time, for lack of sulfate [sic] data at many
sites in the database”). Therefore, the current USEPA national criteria were developed to be
protective in low-sulphate waters.

DeForest et al. (2017) recently published a methodology for deriving sulphate-based waterborne
Se guidelines for lotic (selenate-dominated) streams, which aligns closely with that used to
develop the proposed site-specific objective for this Project. This type of objective is appropriate
for the LSA of this Project as proposed, given Gold Creek and Blairmore Creek are well-
oxygenated watercourses throughout the year (at least 9 mg/L dissolved oxygen). The presence
of sulphate affects uptake of selenium into the tissues of primary producers (typically periphytic
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algae in lotic systems), while accumulation of selenium in organisms at higher trophic levels
(i.e., benthic invertebrates and fish) occurs through food-chain transfer from algae to these higher
trophic levels and is substantially unaffected by ambient sulphate concentrations. Given uptake
of selenium into algae is the rate-limiting step affecting selenium accumulation throughout the
aquatic ecosystem, understanding how site-specific conditions (i.e., local water quality, including
sulphate concentrations) affect uptake of selenium into algae provides a foundation for
determining safe thresholds for ambient selenium concentrations for local aquatic biota.

DeForest et al. (2017) modelled selenate bioconcentration in particulates as a function of
waterborne selenate and sulphate concentrations. Waterborne selenate and sulphate along with
particulate selenium data collected from both lab and field studies were used. Particulate
selenium concentrations were then used to predict selenium concentrations in invertebrates and
fish eggs using quantile regression models, yielding the following recommended chronic
waterborne guideline:

Waterborne Se Screening Guideline (ng/L) =
EXP[2.446*In(fish egg Se guideline)-10.67+1.389*In(SO4)]

Using a safe-concentration threshold of Se in fish eggs of 20 pg/g dw, representing the 5th
percentile of a species sensitivity distribution (SSD) of predominantly fish egg Se EC10s for
reproductive effects (DeForest 2012), the above equation was simplified as follows:

Waterborne Se Screening Guideline (ng/L) =
EXP[1.389*In(SO4)-3.342]

The lower bound of this sulphate-dependent model was capped at a sulphate concentration of

43 mg/L, which is the sulphate concentration that results in a guideline of 6.5 ng/L (equivalent to
a lotic guideline) (Table SIR 108-1). The lotic Se screening guideline of 6.5 ug/L was based, in
part, on the observed relationship between waterborne and particulate Se in a variety of lotic
systems.

Relative to this DeForest et al. (2017) recommended screening guideline, the site-specific
objective proposed for this Project was more conservative at all sulphate concentrations (see
Table 1 for relative comparison):

Site-specific Se objective =
0.594*S040.46

It should be noted that this proposed site-specific selenium objective for this Project was revised
in response to the specific information request from Environment Canada (ECCC) during the
first EIA submission (received as SIR #13: Water Quality-Selenium on March 21, 2016). ECCC
acknowledged the appropriateness of this approach but suggested including testing results for at
least one more algal species, to provide additional confidence in the proposed site-specific
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objective. Therefore, in addition to results of tests using Pseudokirchneriella subcapitata (alga)
and Lemna minor (duckweed) used to develop the original site-specific objective, tests were
conducted in 2016 using a third algal species, Scenedesmus acutus. Results for this third species
were very similar to those for the first two; and a slightly revised site-specific objective (above)
was presented in the second EIA submission.

Table SIR 108-1 Relative comparison of water-borne selenium guidelines between
proposed Grassy site-specific objective and DeForest ef al. 2017 using
same sulphate concentration

Sulphate Concentrations Grassy Site-Specific Se DeForest ef al. 2017 Se Value
(mg/L) Value (ng/L) (ng/L)
43 3.35 6.5
75 4.33 14
100 4.94 21
150 5.95 37
200 6.80 56
300 8.19 98
400 9.30 145
500 10.36 198
600 11.26 256
700 12.10 317
800 12.86 381

In response to specific information requests:

a) Seasonal summaries of baseline selenium concentrations (along with relevant
water quality variables including dissolved oxygen, hardness, and sulphate) in
Crowsnest River, Blairmore Creek and Gold Creek are presented in Table
SIR 108-2. The predicted selenium concentrations resulting from Project
activities are presented in Figure 108-1 for the LSA and Figure 108-2 for the
RSA. As suggested, the selenium concentrations were screened against the
AEP/BCMOE selenium guideline of 2pg/L and a summary of exceedances are
presented in Table SIR 108-3.

b) Baseline concentrations of total selenium measured in Blairmore Creek and the
Crowsnest River were below Alberta/British Columbia Guideline of 2 pg/L.
However, selenium concentrations at Gold Creek were higher than this guideline
value in four (one in summer and three in winter) of 15 samples (Table
SIR 108-3). Selenium concentrations modelled in Blairmore Creek nodes during
all mine phases were higher than Alberta/British Columbia water quality
guideline (approximately 80% exceedances). In contrast, at the Crowsnest River
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and Gold Creek nodes, predicted selenium concentrations were below this water
quality guideline for selenium.
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Table SIR108-2

Summary of selected baseline water quality variables in the RSA (Crowsnest River) and LSA (Blairmore Creek and Gold Creek) in the Grassy Mountain mine site.

Regulatory Spring Summer Fall Winter
Variables Units deli
Guidelines | N Med Min Max | N Med Min Max N Med Min Max N | Med Min Max
Crowsnest River
Dissolved Oxygen (meter) mg/L >5-6.5 29 12.26 10.21 14.5 54 10.26 8.78 13.6 34 10.81 8.76 13.09 47 12.5 9.53 14.46
Total Hardness (as CaCO3) mg/L - 42 190 146 238 58 174 140 218 70 198 131 236 67 223 164 253
Sulphate mg/L 309 53 46 21 77 82 33 19 54 91 45 10 67 93 59 10 82
Total Selenium mg/L 0.002 2 0.00025 | <0.0002 0.0003 8 0.00055 0.0003 0.0016 8 0.00035 <0.0002 0.0018 1 <O'2000 <0.0002 <0.0002
Dissolved Selenium mg/L 0.002 1 0.0002 0.0002 0.0002 1 0.0003 0.0003 0.0003 3 <0.0002 <0.0002 0.0004 0 - - -
Blairmore Creek
Dissolved Oxygen mg/L >5.0-6.5 11 12.4 9.0 16.09 17 9.2 7.6 12.64 10.40 9.5 18.72 4 10.5 9.5 11.7
Total Hardness (as CaCO3) mg/L - 5 122 95 225 11 161 44 190 185 123 200 180 73 216
Sulphate mg/L 309 5 8.3 4.6 9.8 11 13.7 4.53 24.5 14.2 7.4 22.0 5 18 5.56 19.6
. 0.0007
Total Selenium mg/L 0.002 5 0.00042 | 0.00026 | 0.00062 10 0.00045 0.0003 0.00115 3 0.00043 0.00028 0.00048 4 ) 0.00047 0.00091
. . 0.0007
Dissolved Selenium mg/L 0.002 0 0.00052 0.0004 0.00083 9 0.0005 0.00042 0.00127 4 0.000685 0.00064 0.00076 3 97 0.000491 0.000798
Gold Creek
Dissolved Oxygen mg/L >5.0-6.5 6 13.26 8.1 14.39 12 12.3 8.4 13.65 18.34 9.7 20.32 5 11.2 8.6 114
Total Hardness (as CaCOs) mg/L - 1 175 175 175 9 131 30 180 174 168 180 6 184 78 307
Sulphate mg/L 309 1 25.8 25.8 25.8 13.7 1.96 28.5 2 22.3 21.6 23 26.55 17 53.5
. 0.0028
Total Selenium mg/L 0.002 1 0.00093 | 0.00093 0.00093 8 0.0007 0.000389 0.00758 1 0.00112 0.00112 0.00112 5 9 0.00089 0.00904
Dissolved Selenium mg/L 0.002 1 0.0011 0.0011 0.0011 9 0.00066 0.000376 0.00753 2 0.0007 0.00064 0.00076 5 0.0031 0.00105 0.00967
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Table SIR 108-3 Exceedances of Alberta/British Columbia selenium guideline in
baseline and predicted concentrations the LSA and RSA.

Stations Total Samples # Samples % Exceedances
Exceedances

Baseline Concentrations

Blairmore Creek 22 0 0

Gold Creek 15 4 27

Crowsnest River 19 0 0

Predicted Concentrations

BCO1 83 66 80

BCO03 83 67 81

BLO02 83 65 78

BCO07 83 66 80
CRRO1 83
CRRO02 83

b) Update all assessments of potential effects and conclusions to reflect use of the 2ug/L
selenium guideline for surface waters.

Response:

See response SIR 108a.

109. Volume 5, CR 5, Section 4.1.1.3

Benga proposes using a sulphate guideline of 725mg/L based on Elphick et al. (2011).
This paper was included within the B.C. technical appendix “Ambient Water Quality
Guidelines for Sulphate” (Meays and Nordin 2013) along with additional studies on
sulphate toxicity on rainbow trout. An averaging technique was utilized for the methods
to derive the hardness dependent guideline. As the

B.C. guideline incorporates and builds on the Elphick et al. (2011) study it is unclear why
Benga chose to extract results from this study only. Further, Meays and Nordin (2013)
identified shortcomings of the Elphick et al. (2011) paper including their inability to
develop a sulphate toxicity/water hardness relationship that applied across species and
endpoints, and issues with higher hardness creating issues (osmotic stress) with test
species. The most sensitive species (C. dubia) is not analogous to Westslope cutthroat
trout, and given their status, it is not appropriate to extrapolate data from other species to
this species, but rather take the approach of utilizing model averaging of multiple species
as was done in the development of the B.C. guidelines for sulphate which are considered
more robust than the single study by Elphick et al..
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In addition to the above, Benga states, that predicted high hardness necessitates the
development of a site specific sulphate guideline. While predicted hardness in Blairmore
Creek is expected to increase to ~350mg/L (Section 4.1.1.4 pdf page 83) this may also
lead to calcite precipitation which may require mitigation (see Volume 3, Appendix 10B,
Appendix A, pdf page 2030) and cannot be used as justification for increasing sulphate
guidelines. The maximum sulphate guideline is 429mg/L at 250mg/L hardness. Table 8
(pdf page 44) for Blairmore Creek indicates median concentrations are below 200mg/L
with a maximum concentration in spring (225mg/L) and winter (216mg/L), all below the
maximum sulphate hardness value. Table 9 (pdf page 48) for Gold Creek indicates
median concentrations for hardness is below 200mg/L throughout the year with a
maximum above 300mg/L for winter only (307mg/L). Table A3.1 and A3.2 (Appendix
A.3, pdf page 147) confirm that the elevated hardness values above 250mg/L occur
infrequently based individual sampling dates.

Justification for use of the site specific objective as proposed is therefore not warranted.
The appropriate sulphate guideline should be based on the B.C. guideline for sulphate
(which has previously been adopted for use in Alberta) at hardness ranges specified in the
guideline table at the moderately hard to hard or very hard sulphate guidelines (309 and
429mg/L respectively).

a) Replace the 725mg/L sulphate guideline in all tables and figures with either the
moderately hard or very hard sulphate guideline (309 or 429 mg/L).

Response:

A site-specific guideline for sulphate in lower Blairmore Creek was proposed for this Project for
the following reasons:

e Development of a site-specific assessment for sulphate is recommended by BCMOE
in case the hardness level is greater than 250 mg/L. Indeed, baseline hardness levels
in Gold Creek (max recorded 307 mg/LL CaCOs3) and Crowsnest River (max recorded
253 mg/L. CaCO3) exceeded this level in winter. Although baseline hardness levels
were lower than 250 mg/L (max recorded 225 mg/L CaCO3) in Blairmore Creek,
predicted hardness in Blairmore Creek downstream of the Project discharge were
always greater than 300 mg/L (range 367 to 471 mg/L CaCOs3 depending on mine
phases and station nodes).

e A sulphate guideline of 725mg/L developed by Elphick et al. (2011) has been
proposed for this Project as the range of hardness levels used in this study matches
the similar hardness levels in this Project. It is noted that British Columbia sulphate
guideline incorporates and builds on the Elphick ez al. (2011) study along with other
literatures but does not provide the guideline values beyond 250 mg/L hardness level,
rather recommends to develop site specific guideline based on elevated hardness
levels. However, it is acknowledged that the test species (C. dubia) used in this study
is more sensitive than fish species and not analogous to Westslope cutthroat trout.
Therefore, using a more sensitive species like C. dubia was more conservative in
developing site-specific water quality objective.
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The science used to support this proposed site-specific objective indicates a defensible, science-
based safe concentration threshold for sulphate in this creek that can be used for effects
assessment, regardless of regulatory guidelines.

Predicted sulphate concentrations were screened with Alberta/British Columbia guideline of
429 mg/L only, based on a maximum hardness level of 250 mg/L. Figure 109-1 presents the
revised figures for different nodes of Blairmore Creek. Table SIR 109-1 summarizes the

seasonal guideline exceedances of sulphate in different mine phases.

threshold in Blairmore Creek over time.

Table SIR109-1 Seasonal exceedances of sulphate guideline and recommended effect

Nodes Mine Phase
Pre-mining Operations Closure Post-closure

Sp | Su | F Sp | Su | F| W | Sp|Su | F | W| Sp |Su|F | W
Blairmore - - - - - - - - - - - -
Upper (BL03)
Blairmore Mid - - V l V| A \/ V VoA V V VoA
(BCO7)
Blairmore Mid - - V l V| A \/ V VoA \/ V VoA
(BL02)
Blairmore - - V U VA VA Y VNN A Vo NN
Lower (BC03)
Blairmore - - V VoA NN VoA N NN A
Lower (BCO1)

Sp = Spring; Su = Summer; F= Fall; W= Winter;
= Exceeds published AB guideline; - = no exceedance.

b) Update all assessments and conclusions for project effects to reflect the lower
sulphate guidelines.

Response:

Sulphate concentrations in Blairmore Creek are predicted to increase steadily over mine life to
above the maximum published Alberta guideline of 429 mg/L (at 250 mg/L hardness) at all
modelled locations (Figure 109-1) downstream of the West Sedimentation Pond release (i.e.,
from BC-07 downstream). Sulphate is predicted to remain below the Alberta guideline during
mine life until the mid-to-late 2030s, when it is predicted to exceed this guideline in all seasons
until mine closure, after which time concentrations are predicted to decline to a stable, long-term
average, which would still remain consistently above this guideline at all modelled locations
downstream of the West Sedimentation Pond water release (Table SIR 109-1). Given sulphate
concentrations are expected to exceed the published Alberta guideline of 429 mg/L late in mine
life (i.e., by the mid-2030s), development of a site-specific sulphate objective reflective of
predicted hardness (i.e., >300 mg/L) and ionic composition of Blairmore Creek at this future
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time is recommended for Blairmore Creek, using site waters for test dilution to reflect the
specific ionic composition of Blairmore Creek waters.

¢) Given the increased potential for calcite precipitation as a result of modeled increases
in hardness, provide the mitigations that will be incorporated to prevent calcite
precipitation in fish bearing waters to comply with the WSCT recovery plan.

Response:

In a recent study, Bogart et al. (2016) investigated calcite precipitation associated with rapid and
extreme shifts in water hardness (38 to 600 mg/L as CaCQO3) and alkalinity (30 to 420 mg/L as
CaCO03) and toxicity to Daphnia magna on a laboratory scale. Within these hardness and
alkalinity ranges, only at the combined highest concentrations was any calcite precipitation in the
water column observed. Predicted concentrations of hardness in Blairmore Creek ranged from
367 to 471 mg/L, below the 600 mg/L effect level observed in Bogart et al.

Calcite precipitation will be closely monitored in Blairmore Creek during the Project phases and
if warranted (see response SIR 107), an appropriate mitigation strategy will be undertaken.
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110. Volume 5, CR 5, Section 4.1.1.3

Benga predicts a steady increase in sulphate concentrations over the project life in
Blairmore Creek associated with mining activities. Background sulphate concentrations
in Blairmore Creek are below 25mg/L (Table 8, pdf page 44) while predicted
concentrations range from 400 to over 700mg/L at the end of operational mine life
(Figure 6, pdf page 78). Aside from direct toxicity effects, increases in sulphate
concentrations are associated with increases in sediment phosphorus release and mercury
methylation (Meays and Nordin, 2013).

a) Describe mitigation measures to be implemented to reduce sulphate concentrations in
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the receiving environment as a result of mining activities.
Response:

The Alberta sulphate guideline follows the recently derived BC guideline, which proposes
sulphate thresholds across classes of water hardness from 0 to 250 mg/L, with a hardness-
dependent sulphate guideline value of 429 mg/L for waters with a maximum hardness level of
250 mg/L. For waters with hardness above 250 mg/L, the BC guideline acknowledges this
higher hardness can be further protective of higher sulphate concentrations but recommends
derivation of a site-specific threshold for sulphate in these waters rather than providing a
prescriptive value. In Blairmore Creek, predicted hardness levels may exceed 300 mg/L, and
dissolved hardness in mine discharges will further reduce the influence of sulphate on aquatic
life downstream of discharge. Therefore, a site-specific sulphate threshold that considers this
higher hardness has been developed and recommended. As an engineering approach to reducing
potential effects of sulphate on the receiving environment, control release of water from
sedimentation ponds based on sulphate concentrations especially release of water during high
flow seasons may be an option.

b) Describe proposed monitoring activities and research to better understand potential
impacts of increased sulphate concentrations within the receiving environment.

Response:

Water quality compliance monitoring will be an integral component of the Project operations.
Water in sedimentation/release ponds will be tested before release to the surrounding
environment to verify these release waters meet water quality standards to be defined under the
EPEA approval for the Project. In addition to routine effluent monitoring that will be required
under the mine’s EPEA Approval, an ambient water quality monitoring program will be
implemented in natural watercourses both upstream and downstream of the Project to assess any
changes in water quality due to treated water release into the receiving environment, with
monitoring occurring at a sufficient frequency to capture expected variability in background
seasonal water quality and treated water discharge quality.

Reference locations will be incorporated into the monitoring design, including locations in the
mainstems and tributaries of Blairmore and Gold creeks and Crowsnest River upstream of
Project influences, as well as potentially reference locations in other similar, nearby creeks
flowing to the Crowsnest River or other similar drainages. Special attention should be given the
water quality variables of potential concerns including sulphate, hardness, selenium, phosphorus,
and mercury. These variables will be monitored at key locations across the mine site, including
in mine water-management infrastructure (e.g., sedimentation ponds, surge ponds, saturated
backfill zones) and in Blairmore Creek, Gold Creek and the Crowsnest River upstream and
downstream of mine influences.

¢) Provide an analysis of the short and long term impacts to all life stages of aquatic
biota exposed to the predicted elevated levels of sulphate, how these elevated levels
may impact fish health resulting from increased methyl mercury concentrations, and
how sediment phosphorous release may alter habitat suitability for WSCT.
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Response:

Recent studies show that the elevated concentrations of sulphate promote sulphate reduction,
phosphorus release and mercury methylation in sediments where reducing conditions exist.
However, neither sediment phosphorus release nor mercury methylation are anticipated in the
project area for the following reasons:

o Both the processes are related to depositional areas of the waterbody and suboxic
conditions, which are uncommon in the LSA and RSA of the Project.

o There are very few depositional areas in the lower Blairmore Creek receiving
environment where suboxic conditions are likely to develop.

o From baseline water quality surveys, dissolved oxygen concentrations remain high
(i.e.,>9 mg/L) throughout the year in both the LSA and RSA, which would limit
anaerobic decomposition at the water-sediment interface.

A.3.5. Fisheries
111. Volume 1, Section A.5.2.2 — Fisheries Act, Page A-19

Regarding the Fisheries Act, Benga states, “Benga is NOT seeking approvals at this time,
but information in this application supports the assessment and ultimate approval for
these activities. Additional field work and data analysis is planned over the next few
months and Benga plans to file the Section 35(2) application in Q1, 2017.” The status of
the assessment and activities completed in Q1, 2017 is not reflected in the Project
Introduction documentation. An understanding of the results of this work is important in
assessing potential impacts with respect to the Fisheries Act.

d) Provide details on the status of assessment and approval activities for Fisheries Act
aspects.

Response:

The addendum to Consultant Report #6 (January 31, 2017) predicted residual effects on
westslope cutthroat trout that will require authorization under Section 35(2) of the Fisheries Act
and/or approval under the Species at Risk Act (SARA). A Preliminary Habitat Offsetting Plan
(Consultant Report #6, Appendix A4) was developed to provide a framework for
counterbalancing residual effects on, and increasing productivity of, westslope cutthroat trout
following the information requirements set out in the Application for Authorization under
Paragraph 35(2) of the Fisheries Act Regulations as well as the SARA. The next phase of the
Habitat Offsetting Plan is being developed in consultation with Fisheries and Oceans Canada
(DFO). Key objectives from Alberta’s Westslope Cutthroat Recovery Plan 2012-2017 (2013) as
well as the Species at Risk Act Recovery Strategy for Westslope Cutthroat Trout Alberta
Populations (2014) are key to the Plan’s development. A detailed Habitat Offsetting Plan will
ultimately be issued during the permitting phase (Fisheries Act, SARA); however, the objective is
to maintain open communication with DFO as Offset components are designed in reasonable
detail and receive feedback from DFO prior to the Panel hearing.
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112. Consultant Report #6 — Aquatic Ecology Addendum, Section 4.2.3.1, Page 61

The proponent discusses the commitment to maintain riparian habitat through the
establishment of riparian buffer zones, which were based on consultation of Stepping
Back from the Water: A Beneficial Management Practices Guide for New Development
Near Water Bodies in Alberta’s Settled Region (AESRD 2012).

The current standards for establishing appropriate buffers around watercourses and
waterbodies are described in the Master Schedule of Standards and Conditions (AEP,
June 28, 2017).

e) Confirm that the mine will be developed following the current standards outlined in
the Master Schedule of Standards and Conditions.

Response:

Although the Master Schedule of Standards and Conditions (MSSC; AEP 2017) was published
six months post-submission of the Aquatic Effects Assessment addendum (Consultant Report
#6), the majority of watercourses that will interact with the Project applied riparian setbacks
more conservative than those listed in the MSSC. In Consultant Report #6 Section 4.2.3.1,
riparian buffers adjacent to Gold Creek and Blairmore Creek mainstems were set at 50 meters,
which is greater than the riparian setbacks identified in condition 1173-AS (small permanent
watercourses shall have a setback of at least 45 meters from top of the break). Most tributaries to
Blairmore and Gold creeks are non-fish bearing and ephemeral in nature; a 20-meter riparian
setback was applied in Consultant Report #6, which is also greater than the riparian setbacks
identified under condition 1172-AS (the disposition holder shall not construct activities within
15 meters of temporary wetlands or ephemeral watercourses). A small number of tributaries
characterized as intermittent or semi-permanent were assigned 30-meter riparian buffers (fish
bearing) and 20-meter (non-fish bearing).

A4. TERRESTRIAL

A.4.1. Conservation and Reclamation
113.  Section F.2.1.6, Page F-30

Whitebark Pine (Pinus albicaulis) is legally listed in Canada as Endangered under
Schedule 1 of the Species at Risk Act (SARA). White bark pine was found in pure and
mixed stands as scattered trees and in dense stands across the local study area including
in areas that are difficult for tree harvest. The project will remove 21, 000 whitebark pine
trees, a number that represents those trees that could be counted through aerial surveys or
field surveys.

Benga states, “all whitebark pine will be salvaged as well...”

a) Describe a method that Benga will use to salvage individual whitebark pine that is
found scattered among rock outcrops as part of timber salvage operations.
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Response:

From a conservation and reclamation perspective, where salvage or a transplanting mitigation is
not feasible, the primary value of individual whitebark pine (WBP) is in the collection of mature
cones for seed ahead of clearing (as outlined in CR#8, Section 4.2.6.3).

Collection of WBP cones occurs over more than one growing season, requires cone protection
from seed predators, and qualified professionals with specific training to safely access the trees.
To achieve this, Benga will engage qualified professional contractors to undertake the safe
collection of WBP cones. For safety reasons no special attempt to salvage trees on steep and or
unstable terrain will be undertaken.

b) Whitebark pine thrives on south facing slopes at elevations ranging from valleys to
ridges with most successful stands at higher elevations within the montane and
subalpine sub regions of Alberta. The reclamation plan indicates that whitebark and
limber pine reclamation will be planted within reclamation areas with slopes that
range from 1-5 %.

i) Provide the rationale employed to conclude that white pine will successfully
establish and thrive at these lower elevations.

Response:

The natural limiting factors for WBP establishment is competition and seed cash sites for the
Clark’s Nutcrackers that are the primary seed dispersers. No physiological impediment to
growth due to lower elevations have been reported. In the study area, WBP does occur at lower
elevations and this has been described in the C5 Forest management unit with specific
protections put in place for forest harvesting operations. As described in draft federal WBP
recovery strategy (Environment and Climate Change Canada 2017) elevation is highly variable,
with WBP observed growing as low as 765 m. For the Project, WBP will be established at
elevations ranging at 1,500 m to 1,850 m.

ii) Describe why Benga has not made an effort to avoid the disturbance of and loss
pine located in the area of the ultimate rock disposal area (see Figure F.3.2-1).

Response:

During the mine plan development for this Project, efforts were made to minimize the overall
project disturbance, as best possible. The current configuration of the Project footprint has
placed a strong emphasis on watershed protection by avoiding riparian zones and watercourses to
the best extent possible. Compared to early versions of the mine plan, the mine phasing and
external waste rock disposal areas (i.e., the north and south waste rock disposal areas) was
designed to reduce the size of the north rock disposal area and to minimize disturbance of the
Blairmore Creek and Gold Creek watersheds. In regard to WBP populations, where possible, the
mine development was designed to avoid the removal of trees if possible; however, based on the
layout of the associated coal seams and required mine bench configuration to access the coal,
complete avoidance of some WBP stands and/or individuals can not be incorporated into the
mine plan.
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iii) Describe how climate change may affect anticipated reclamation outcomes for
rough fescue communities, whitebark pine, limber pine and vegetation species
important for traditional use.

Response:

In the applications Air Quality Consultant Report (CR#1a), Table 5.14-1 (copied below)
provided an abbreviated summary of climate parameters based on future high and low carbon
predictions. The amount of change estimated is not beyond the range of tolerance for critical life
history traits for most species present in the Montane and Subalpine regions of Alberta and is
within the range of occurrence for the plant communities that are the target of the Projects
reclamation plan.

Table 5.14-1 Projected Climate Parameters near Pincher Greek based on the
Average of 12 GCMs (PCC 2016)
Parameter Baseline Value High Carbon Low Carbon
(1961 —1990) Prediction, 2050s Prediction, 2050s
Number of Days above 30 °C 7.6 17.2 15.2
Number of Days below -30 °C 3.0 0.6 0.9
Precipitation (mm) 474.7 487.0 489.2
Total Winter 76.6 79.4 82.2
Total Spring 134.8 151.3 150.8
Total Summer 175.4 164.1 165.5
Total Fall 87.9 92.2 90.7
Frost Free Days 114.3 133.2 129.9

Species response to climate change will not be uniform with some benefitting, some potentially
impacted, and others reduced in number or abundance. The reduction in a number or abundance
of individual species within their communities may also occur indirectly; as changes to climate
can result in changes in relative competitiveness of species within communities. For WBP and
Limber pine, it is expected that across their range more habitat will become available at higher
elevations as habitat at lower elevations becomes less suitable (Hamann and Wang 2006) due to
expansion of lower elevation communities (i.e., competition). The process of habitat shifting
will occur slowly and long after the Project has been reclaimed.

Reclamation outcomes are driven by both opportunity (e.g., suitable soil volume, nutrient and
moisture conditions, propagules) and stochastic (e.g., drought, fire, disease) conditions.
Reclamation plans are typically updated every five years to reflect new, site specific knowledge
and prediction of the opportunities that will be present at the time of execution. The amount of
time from disturbance (mine advancement) to reclamation is too short for significantly altering
reclamation plans as the target plant communities identified today will not change over such a
short period. In ecological terms, the time from the initial project disturbance to reclamation is
within one rotation (renewal to maturity) for the lodgepole pine forests that are the dominant
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plant community. In addition, species such as WBP are slow maturing and long lived (500 years
or more), such that once established they will effectively resist change due to climate if the
climate remains within the tolerable range for the species, and stochastic factors do not occur that
are beyond the individual’s ability to endure. Thus, the expected direct impact on individual
species due to changes in climate parameters would be negligible.

As it relates to indirect effects, the most likely impact on both individual plant species and on
reclaimed plant communities may be caused by change in the fire regime (Flannigan et al. 2005).
Though fire is largely a stochastic process, the modelled changes in climate parameters are
expected to increase the area burned each year and in many cases the frequency of fire as well.
Where fire adapted species dominate, such as the pine forests in the Project area, it is expected
that changes in the fire regime may act to maintain much of the forested areas in younger age
classes with less area reaching old age. Because both Limber pine and WBP are not well
adapted to fire and are slow to mature compared to other pine species, the indirect effect of
climate change on the fire regime may over time reduce their numbers — particularly where they
occur in mixed species stands. The total absence of fire is also a threat to limber pine and WBP
as suitable regeneration space is not opened and competition prevents establishment from seed
(Alberta Whitebark and Limber Pine Recovery Team 2014a, 2014b, ECCC 2017).

The draft federal recovery strategy for WBP (ECCC 2017) describes the effects of climate as
follows:

“Climatically suitable habitat for Whitebark Pine is projected to shift under
climate change scenarios, with negligible predicted net change in climatically
suitable habitat as habitat lost is replaced by new habitat at higher elevations and
higher latitudes (Hamann and Wang 2006). However, the ability of Whitebark
Pine to respond to climate change through species migration or in-situ genotypic
adaptation will lag behind the rate at which the climate is anticipated to change,
owing to its requirement for suitable microsites for establishment, and slow
growth rate to maturity. Recovery needs of Whitebark Pine will require that
potentially suitable habitat for growth is identified within predicted suitable
climate envelopes, to facilitate assisted migration trials or operational migration
plantings where appropriate. All restoration activities must address how natural
or planted Whitebark Pine will survive under the constant threat of White Pine
Blister Rust.”

Rough fescue has a complex response to fire and may be reduced where fire is excluded allowing
fuel to build up resulting in increased fire severity and the spread of competing woody species
(Fleenor 2011, Bailey and Anderson 1978). Rough fescue is tolerant of fire during the dormant
season and an alteration of the fire regime due to climate change will favor the open forest
grassland communities where rough fescue is found. However, fire may not result in an increase
in in rough fescue if the occurrence of fire during the growing season increases.

For species listed as important for traditional use, abundance post reclamation is dependant on
successful establishment of the communities in which they occur. Again, a change in climatic
parameters due to climate change is not anticipated to result in wholesale changes in plant
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communities, particularly since the natural communities already present are driven largely by
terrain (slope and aspect) and occur across naturally steep gradients in local and micro climate.
As described for WBP, Limber pine and rough fescue it is the anticipated indirect effect of
climate change on the fire regime that may have the largest impact on individual species
abundance. Since there is no suit of exotic replacement species waiting to invade, the effects of
climate change will be manifest as changes in relative species abundance within communities,
and over time as changes in relative abundance of communities across the landscape.

iv) Describe how climate change may affect anticipated reclamation success of
reclaimed wetlands in the project area.

Response:

The predicted changes in the amount of precipitation are provided in Table 5.14-1 (copied
above). The total amount of precipitation is expected to increase with more precipitation in the
spring and less in the summer. Less precipitation in the summer may lead to increased moisture
loss late in the season and stress on wetland communities. The reclaimed wetlands planned for
the Project are in low receiving landscape positions and intended as treed wetlands (initial target
is swamp). Once established swamps are the least sensitive to reduced water levels during late
summer. Swamps are typically flooded in the spring and without surface water for significant
periods during the growing season (ESRD 2015). Tree growth within swamps is generally
improved when the rooting zone is not saturated during the summer.
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114. Section F.3.2.4 Page F60, Appendix A PDF Page 1014, Figure F.3.6-8

Benga has outlined small areas which will be targeted for establishment of foothills rough
fescue communities but does not indicate how large each unit is and what the criteria will
be for establishing these communities.

Benga lists direct placement as a preferred method of re-stablishing foothills rough fescue
communities in the reclaimed landscape. However section F.3.2.4, also states that the
foothills rough fescue dominant grasslands are expected to be disturbed early in the mine
development from Year 1 through to Year 5. During that time reclamation will occur in
the south waste rock disposal area.

a) Provide a rationale for determining where rough fescue populations will be
established.

Response:

The rationale for the determination of where rough fescue populations will be established as
shown Section F, on Figures F.3.6.4, F.3.6.7 and F.3.6.8, is based on a variety of factors. The
primary rational for the location of rough fescue communities is based on observations during
the field assessments for the EIA of the occurrence of dominant rough fescue communities and
areas where it occurred as a subdominant species in open and closed forest. It is also based on
factors such as topography, aspect, and moisture conditions, and the targeted trajectory of the
expected ecosites in Section F, Table F.3.6-2. Opportunities that may arise during reclamation
on valley bottoms and dry level and south facing mid-slopes that may support populations of
rough fescue would also be a consideration.

Specific opportunities to align the disturbance of the foothills rough fescue dominated
communities with the availability of areas scheduled to be reclaimed will be pursued and
considered before all other mitigation.

b) Discuss how Benga plans to employ direct placement practices to encourage rough
fescue establishment when later year soil salvage operations will occur in areas
devoid of rough fescue communities.

Response:

As stated in Section F, Section F.3.6.3.2, Benga will identify opportunities for direct placement
of salvaged reclamation material. The scheduling of direct placement opportunities is limited to
having recontoured lands available in proximity to reclamation material salvage areas. Direct
placement practices to encourage rough fescue would be limited to dry, south-facing mid slopes
in reclaimed areas where rough fescue communities have been established and there is a rough
fescue seed bank in the stored topsoil piles. As indicated in Section F.3.2.4, areas where direct
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placement is targeted will be further supported by other seeding and maintenance techniques to
ensure soil stability and vegetation establishment of the desired communities is achieved.

Areas devoid of rough fescue communities will be reclaimed as close as possible to the target
ecosite; however, as indicated in Section F.3.2.4 direct placement of salvaged reclamation
material will be prioritized, when opportunities exist, to promote foothills rough fescue and
native grassland establishment. The viability of establishing rough fescue in these devoid areas
will be determined based on the evaluation of reclaimed moisture conditions, topographic
position, aspect and expected ecosite. Establishment measures such as seeding of rough fescue
in the seed mixes in Table F.3.6.3 or planting of rough fescue plugs in these devoid areas will
also be considered.

115. Section F.3.6.2 Page F-69

Benga states, “The surge and sediment ponds will be developed into treed wetlands.

a) Provide a conceptual design for the wetlands including the expected class, area and
depth of each wetland unit.

Response:

The surge and sediment ponds will have the berms in the respective ponds removed once water
levels have been tested for water quality and meet all regulatory requirements. Maintenance of
water levels are described in Section F.4.4.3 on page F-91. Wet areas that will remain after the
berms have been removed will be seeded to the treed wetland mix (seed mix #5) described in
Table F.3.6.3 on page F-76. White clover will not be included in the mix and will be replaced by
an additional 5% cover of fowl bluegrass. Woody species such as black spruce, white spruce and
willow will also be planted along the perimeter of the open water areas in the reclaimed pits.
Open water areas that remain will be seeded with emergent vegetation such as water sedge,
small-bottle sedge, and awned sedge. The topsoil replacement plan for surge and sediment
ponds is described in Section F.3.6.2, page F-65.

b) Provide Benga’s plans for ensuring that water quality in reclaimed wetlands meet
acceptable water quality standards.

Response:

Water collected in surge ponds will be treated as described in Section F.4.4.1. Section F.3.6.2 on
page F-65 states that “the surge ponds and end pit lake that will remain as part of the final
reclamation landscape will have mineral soil placed around the perimeter and the surge and
sediment ponds will be developed into treed wetlands™. The vegetation that establishes will help
trap sediments carried by surface water flow into the newly created treed wetlands. Section F.2.2
on page F-35 states that “the remaining areas will have final surface reclamation completed once
the surge ponds have measured selenium levels that are within allowable discharge limits and
can be released to the environment without further treatment. Once no longer needed the surge
ponds will be removed and reclaimed”. No water quality issues are anticipated.

The initial wetland type for the reclaimed treed wetlands will be treed swamp because they will
be established on mineral soil. At reclamation, the berms and earthworks for the ponds will be
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removed or reduced to a permanently stable level. The final water depth of the wetlands within
the pond boundaries is expected to be at or near the ground surface supporting swamp and fen
tree species. Where it existed prior to pond construction, the channel will also be restored
through the pond areas. Restoration of the drainage channel to fit with surrounding terrain may
also result in some minor inclusion of fringe marsh and riparian wetland communities. The
expected area of treed wetlands is provided in Section F, Table F.4.3-1 page F89.

116. Section F.3.6.3, Table F.3.6-1, Page F-71

Benga’s reclamation plan includes a commitment to reclaim legacy disturbance from
previous mining operations. This includes all anthropogenic cover classes found within
the Project footprint. Table F.3.6-1 indicates that all previous anthropogenic types will be
reclaimed to anthropogenic classes.

a) Discuss Benga’s plans for reclaiming linear features (e.g. CL, AIH) and non-linear
(e.g. CC, CO) features that will not be left on the landscape.

Response:

Existing linear features within the proposed pit boundaries or rock disposal areas will be
incorporated into the larger reclamation activities including final contouring and soil placement.
Thus, these existing linear features will be completely removed from the landscape after
reclamation.

Where roads and other linear disturbance features are outside the pit and rock disposal areas
reclamation will include:

o removal of fill and any haul road culverts;

o restoration of stable, non-erosive surface with final grading and contour matching to
ensure restoration of natural surface drainage, wherever possible;

e soil placement with initial target of 0.2 m average depth (note: roads are included in
Project reclamation material balance); and

e revegetation to a vegetation community consistent with adjacent undisturbed lands.

As described in Section F (Section F.3.6.3.3), natural recovery is a viable means of reclaiming
linear features where they are within 25 m of a desired plant community. This is particularly
appropriate for linear disturbances where the vegetation was cleared but the soil left in place
(e.g., overhead power line corridors). Under these circumstances natural regeneration would be
monitored. Based on results of monitoring, planting and control of competing vegetation to
support natural regeneration will be undertaken if required.

b) Assign a reclaimed ecological class other than anthropogenic to pre-mine
anthropogenic features that will be reclaimed.
Response:

As mentioned in SIR 116a of this supplemental information question, the existing anthropogenic
disturbances that are within the pit or rock disposal areas will be completely removed from the
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landscape during operation of the mine. In Section F, Figures F3.6-1 to 3.6-7 show the
progression of reclamation and the final reclamation units for all disturbed areas including pre-
mine anthropogenic areas. Table F.3.6-1 (copied below), provides a correlation of pre-mining
ecosite phases to the assigned reclaimed ecological units.

Table F.3.6-1  Correlation of Pre-Mining Ecosite Phases to Reclaimed Ecological Units

Pre-Mine Ecosite Phase Reclaimed Ecological Unit

Montane:, bl, c1, c2, d2, d3, el, e3
Subalpine: al, bl, el, €2, €3, e4, f1, 2, hl

Closed Conifer Forest

HG, SO!, SC!
Montane: al' Grassland Open Forest
Subalpine: d1
Montane: b2, b3, ¢3, c4, d1, €2, f1, g1, g2 Mixed Forest
FONG/MONG!, FONS!, FTNN! & STNN!

. Treed Wetland
Subalpine: g1!, h2!
NWF, NWL, NWR (WONN) ! Open Water
NMR Barren Land

Various; reclaimed ecological units

ATH. AT AIM. ASC. CC. CIP. CIW. CL. CO. CP consistent with adjacent units or larger

reclaimed units at time of reclamation.
(Figures F3.6-2 to F3.6-7)

!'Ecosite Phase or AVI Unit mapped outside of the Project Footprint but within the terrestrial LSA

117. Table F.3.6-3 Page F-77

Table F.3.6-3 provides proposed conceptual seed mixes and seeding rates for the Project.

a) Seed mix #4 includes slough grass and is targeted for mixed forest stands. Slough
grass (Beckmannia syzigachne) is a saline tolerant species that thrives in wet
environments such as marshes and sloughs.

i) Justify the inclusion of slough grass in seed mixes targeted for mixed forests or
update the table of seed mixes to exclude slough grass.

Response:

For the development of the Project’s C&R Plan, Benga contacted AEP representatives for input
into the proposed seed mixes and to confirm AEP seed mix expectations. The AEP indicated
that the expectation is that Operating Ground Rules for the C5 FMU (ASRD 2012) be followed,
and that final specific seed mixes be discussed prior to seeding”. This expectation was presented
in Section F, Section F.3.6.3, Page F-76.
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The mixed forest ecological unit is identified in Section F, Table F.3.6-1 as including the 2
(shrubby wet meadow), gl (graminoid fen) and g2 (shrubby fen) ecosites. Sloughgrass would be
appropriate for use on those sites but would not be planted on montane, b2, b3, c3, c4 and d1
ecosites. The Native Plant Revegetation Guidelines for Alberta (2001) suggests using tufted
hairgrass on moister sites in the subalpine and montane natural regions; therefore, conceptual
seed mix #4 will be updated to exclude the 5% sloughgrass and replace it with 5% tufted hair
grass (see revised table below).

Table F.3.6-3 provides the revised conceptual seed mixes and seeding rates proposed for the
Project.

Table F.3.6-3  Revised Conceptual Seed Mixes
% by wt
1a. Direct placement monoculture (15-35 kg/ha, no fertilizer)
Foothills rough fescue 60
Annual ryegrass 40
100
1b. Direct placement (50 kg/ha, no fertilizer)
Annual ryegrass 65
Tufted hairgrass 8
Slender wheatgrass 25
Ticklegrass 2
100
2. Grassland, Open Forest (60-70 kg/ha)
Foothills rough fescue 15
American vetch 5
Awned slender wheatgrass 10
Annual ryegrass 40
Mountain brome 10
Junegrass 10
Richardson needlegrass 5
Columbia needlegrass 5
100
3. Closed Conifer Forest (60-70 kg/ha)
Foothills rough fescue 10
Fringed brome 10
Tufted hairgrass 15
Awned slender wheatgrass 15
American vetch 5
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Table F.3.6-3  Revised Conceptual Seed Mixes

Annual ryegrass 40
Ticklegrass 5
100
4. Mixed Forest (60-70 kg/ha)
Foothills rough fescue 10
Fringed brome 5
Tufted hairgrass 5
Awned slender wheatgrass 10
American sweet vetch 2
American vetch
Annual ryegrass 40
Ticklegrass 5
Fowl bluegrass 5
Tufted hairgrass 5
Streambank wheatgrass 10
100
5. Treed Wetland (60-70 kg/ha)
Streambank wheatgrass 10
Tufted hairgrass 20
Fowl bluegrass 25
Annual ryegrass 45
100

Europe and Asia and is not native to Alberta.

ii) Update Table F.3.6-3 to remove white clover from the proposed seed mix for

treed wetlands.

Response:

White clover will be removed from the conceptual seed mix #5 for treed wetlands. The 5% of
white clover that is removed will be added the amount of fowl bluegrass (refer to revised table

provided in response SIR117a).

118.

Section F.4.5.7, Table F.4.5-1, Page F-97

b) Seed mix # 5 includes white clover (Trifolium repens). White clover is a native of

Benga presented a table indicating the conceptual characteristics of the end pit lake in the
closure landscape. Benga also stated that a portion of the end pit lake will be contoured to

provide wetland area.

a) Provide the maximum and average depth of the littoral zone.
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Response:

Table F.4.5-1 (copied below) identifies the Littoral Zone (ha) to comprise 10% of the end pit
lake and be equivalent to 1.8 ha in surficial area. The littoral zone would be at a maximum of 3
m. The average depth and width across the littoral zone will vary depending on contouring along
lake edge.

Table F.4.5-1 Lake Characteristics

Water level (m) 1,700
Lake Surface Area (ha) 18.4
Maximum Depth (m) 105
Average Depth (m) 36
Lake Volume (x 1,000 m?) 6,500
Littoral Zone (ha) 1.8
Littoral Zone (%) 10.0
Drainage Area including lake (km?) 1,032
Mean Annual Outflow (mm/yr)" 738

! No surface outlet, discharge will flow subsurface through saturated backfill zones for treatment and Se removal.

b) Provide a list of vegetation species that will be used for revegetation of the littoral
zone.

Response:

Based on a study (Hatfield 2014) of similar end pit lakes (EPLs), Benga propose to allow the
littoral zone to establish through natural generation. Hatfield (2014) found through abundance
and composition (taxonomic richness) macrophyte and bathymetry surveys on nine existing
EPLs in the Upper Foothills Natural Subregion that macrophyte colonization begin in shallow
areas (0 - 1.5 m). It was observed that after five years macrophyte growth only occurs in areas
greater than 1.5 m. Biovolume of macrophytes generally increases with age, with colonization
of macrophytes being greater in shallow areas of the lake then moving deeper more gradually.

Hatfield (2014) found that taxonomic richness of macrophyte communities in EPLs in the Upper
Foothills Natural Subregion increases significantly with the age of the EPLs. In the study, the
youngest EPL (Pit 122 — 4 years) had no vegetation growth, suggesting EPLs require a minimum
of 4-5 years to begin developing macrophyte communities. It was observed that an increase in
taxonomic richness of macrophyte communities occurred with age at greater depths. The highest
taxonomic richness and the greatest increase in macophyte establishment for both biovolume and
taxonomic richness occurred after 10 years (Hatfield 2014).

Based on this study, vegetation establishment in the shallow portions of the EPL should occur
along the fringe of the EPL five years after the lake elevation achieves a sustainable water
elevation. Through adaptive management, if after five years the establishment of macrophyte
communities has not occurred, the conservation and reclamation plan will be re-evaluated to
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assist in the development of vegetative communities in the EPL. Hatfield (2014) recommended
that if manual planting is undertaken in should occur in shallow sheltered areas of the EPLs.

Reference

Hatfield Consultants (Hatfield). 2014. Marcophyte and Bathymetry Surveys in End-Pit Lakes in
the Coal Valley Mine Area. Prepared for Coal Valley Resources Inc.

119. Appendix A, Figure F.3.6-8

Benga has presented a closure landscape map that contains broad ecological units used to
map the regional study area (RSA). The regional study area was mapped and described at
a spatial scale not representative of how the project would directly and indirectly affect
upland, riparian and wetland vegetation communities resulting from the project. No field
verification occurred for the RSA. The project footprint and LSA were mapped at the
ecosite phase level, a spatial scale that more accurately represents the ecological
communities of the surrounding vegetation communities. This scale also would more
accurately describe equivalent land capability at closure.

a) Provide a conceptual closure landscape map that includes ecosite phases and wetland
types as described at baseline.

Response:

Section 3.2.8 [B] of the Terms of Reference for Environmental Impact Assessment Report,
Benga Mining Limited, Grassy Mountain Coal Project (AER 2015) requires that a map of the
predicted ecological land classification for the post-reclamation landscape be provided. The
appropriate level of detail for reclaimed ecological land classification is not ecosite phased due to
the significant amount of overlap between ecosites (e.g., montane ¢, d, and e, all can occur on
mesic and rich sites with pine aspen and spruce as dominant canopy species) and ecosite phases
(e.g., el, e2, e3 all occur on the same range of site moisture and nutrient conditions differing
primarily in relative abundance of species). Providing a predicted ecosite phase map for a
reclaimed landscape would not be appropriate. Table F3.6-1 shows the ecosite phases associated
with each reclaimed ecological unit.

A4.2. TERRAIN AND SOILS
120. Section C.7.6.10, Page C-135

Historic activities have occurred on 372.6 ha of the Project area. Benga indicates “The
coal and any related debris from previous workings (timbers, rail etc.) will be separated
prior to being processed. Typically, this material is treated as overburden and will be
disposed of in ex-pit rock disposal areas.” Benga does not discuss other types of impacts
(contamination) that may be encountered during their Project operations. Depending on
the type of material encountered, disposal in the ex-pit rock disposal areas may not be
appropriate.

a) List potential sources of contamination from historic activities.
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Response:

Upon investigation of historic activities sites no contamination was found. On behalf of Benga,
SRK Consulting (Canada) Inc. were contracted to conduct a geochemical characterization of
mine wastes for the Project including legacy (existing) waste rock and waste products from
historic activities (Appendix 10A).

Results of the assessment found that no contaminations were found nether in waste rocks from
historical activities nor in water from seeps drained from legacy waste dumps. No significant
differences between historical activities waste rock and in-situ overburden material were found.
This material will be treated as overburden and will be disposed of in ex-pit rock disposal areas.

b) Provide a summary of any known contamination from historic activities.
Response:

See response SIR 120a.

c) Describe the process Benga will employ to assess locations of historic activity for
potential contamination.

Response:

See response SIR 120a.

121. Section F.2.1.5, Page F-25 CR#7, Section 3.3.5, Page 27 CR#7, Table 3.3-4, Page 27
CR#7, Table 4.1-1, Page 33 CR#7, Section 4.1, Page 31 CR#7, Table 4.1-2, Page 39
CR#7, Figure 2.1-3

Benga states, “Approximately 3.3 million m3 of reclamation material is available to be
salvaged which will facilitate an average reclamation material placement depth of 20 cm
on reclaimed lands.” A total of 4.0 million m3 of reclamation material on the Project area
was calculated using the extent of soil map units in Table 3.3-4 and the average depth of
upland surface soil provided in Table 4.1-1.

Based on these calculations an estimated 700,000 m3 of reclamation material will not be
salvaged. Figure 2.1-3 illustrates areas where soil salvage will not occur due to steep
slopes. Reclamation suitability ratings are provided in Table 4.1-2 and there are soil
models that have one or more soil horizons rated as unsuitable. It is unclear if the volume
of reclamation material available for salvage calculations includes the soil models with
unsuitable reclamation suitability ratings

Benga calculated a surplus for their reclamation material balance. However, during
operations there are often unplanned events that result in a loss in available reclamation
material (i.e. slope wall instability and inability to salvage reclamation material due to
safety concerns,).

a) Provide an update to Table 3.3-4, for the LSA, to include: the estimated upland
surface soil available for each soil map unit, and the area available for salvage
(removing areas with steep slopes or other restrictions).
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Response:

The estimated upland surface soil available for each soil map unit, and the area available for
salvage are provided in Table SIR 121-1.

Table SIR 121-1 Soil Map Unit Areas and Salvageable Soil Volumes

Soil Salvageable Salvageable Total

Soil Map Unit Area | Stripping Deep Upland Surface | Salvageable
(SMU) (ha) Area Organics Soil Volume Reclamation

(ha) Volume (m%) (m?) Material (m%)
CONS/FGt (3-4) 1.7 1.7 0 4,127 4,127
DNL1/01 (1-2) 15.8 15.8 315,216 0 315,216
FVCP16/Cw/Ri (7-8) 36.0 27.6 0 69,083 69,083
FVCP16/Cw/Ri (8-9) 22.7 1.8 0 3,503 3,503
FVCP4/Cw/Ri (5-6) 14.6 14.5 0 21,736 21,736
FVCP4/Cw/Ri (6-7) 214.9 208.4 0 520,995 520,995
FVCP4/Cw/Ri (7-8) 24.6 15.8 0 71,012 71,012
FVCP4/Cw/Ri (8-9) 75.7 22.5 0 90,022 90,022
FVHE4/Cw/Ri (7-8) 0.3 0.2 0 567 567
FVNKI16/Cw/Ri (6-7) 24.1 233 0 46,639 46,639
FVRDS5/Cw/Ri (6-7) 32.0 314 0 47,091 47,091
FVRDS5/Cw/Ri (7-8) 311.8 171.9 0 515,849 515,849
FVX4/Cb/Ri (7-8) 32.1 28.7 0 100,458 100,458
FVX4/Cw/Rh (5-7) 33.8 325 0 97,564 97,564
FVXfill/Cw/Ri (6-7) 313 28.9 0 130,090 130,090
FVXfil1/Cw/Ri (7-8) 122.6 97.7 0 390,793 390,793
HDFRI18/F1 (1-3) 35 3.5 0 6,923 6,923
HDTBI18/Fi (3-4) 22.8 22.8 0 68,283 68,283
HDTBI18/Ft (3-4) 4.2 3.6 0 5,379 5,379
MTF20/01 (1-2) 3.1 3.0 14,831 0 14,831
NKRD1/Ui (7-9) 2.5 1.3 0 1,879 1,879
NS/Cw/Ri (7-8) 27.8 17.0 0 0 0
NS/Cw/Ri (8-9) 6.1 0.7 0 0 0
SPgrWL1/Mb/Ri (4-5) 6.9 6.9 0 27,726 27,726
SPgrWL1/Mb/Ri (5-6) 15.7 15.1 0 60,486 60,486
SPgrWL1/Mw/Ri (5-6) 3.6 3.5 0 14,152 14,152
SPgrWL1/Mw/Ri (5-7) 314 28.4 0 113,630 113,630
SPLT4/Mw/Ri (6-7) 2.4 2.4 0 8,422 8,422
SPR1/Mb/Ri (5-6) 55.0 46.9 0 234,424 234,424
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Table SIR 121-1 Soil Map Unit Areas and Salvageable Soil Volumes

Soil Salvageable Salvageable Total

Soil Map Unit Area | Stripping Deep Upland Surface Salvageable
(SMU) (ha) Area Organics Soil Volume Reclamation

(ha) Volume (m?%) (m®) Material (m%)
SPR1/Mb/Ri (6-7) 16.1 16.1 0 80,449 80,449
SPR1/Mw/Rh (4-6) 1.7 1.7 0 8,336 8,336
SPRgr1/Mb/Ri (5-6) 214 0 0 0 0
SPRgr1/Mw/Rh (6-8) 8.6 1.2 0 4,612 4,612
SPRgr1/Mw/Ri (6-7) 47.5 47.4 0 236,853 236,853
SPRgrl/Mw/Ri (7-8) 6.1 5.8 0 23,042 23,042
TUCD1/Mv/Ri (6-7) 3.8 3.7 0 12,996 12,996
TUCD1/Mv/Ri (7-8) 0.6 0.6 0 2,538 2,538
ZDL 235.9 0 0 0 0
ZWA 0.1 0 0 0 0
Totals! 1,520.7 1,102.0 330,047 3,019,660 3,349,707

! Due to rounding of values, totals may not equal the sum of the individual values presented in the table.

b) Discuss potential events that could lead to loss of reclamation material and how
Benga plans to prevent each type of event.

Response:

Potential events that could lead to loss of reclamation material are discussed in the soils
assessment, CR#7, Section 7.1.1. Mitigation measures showing how Benga plans to prevent
negative events are provided in CR#7, Section 7.1.3.

122.

Section F.4.4.1, Page F-91
Section F, Appendix A, Figure F.1.2-1 CR#7, Section 2.1.1, Page 6
CR#7, Table 2.1-1, Page 6

The surface disturbance for the reclamation material stockpile is 38% of the Project
disturbance as provided in Table 2.1-1. Haul distance, logistics and quality of reclamation
material are at risk by having only one stockpile location.

Benga does not provide sufficient information on how access to the reclamation material
stockpile will be maintained and risks considering the proximity to the coal handling
processing plant.

Based on the figures provided, it appears there will only be one reclamation material
stockpile for the Project. It is not apparent if there will be segregation of reclamation
material within the stockpile area. It is not clear if suitable overburden will be selectively
salvaged and stored in the reclamation material stockpile footprint.

a) Discuss if the reclamation material stockpile will have designated areas for different

February 2018 129



- RIVERSDALE
[ R BENGA MINING LIMITED

Grassy Mountain Coal Project
Supplemental Information Request

material type (mineral, organic, suitable overburden).
Response:

Reclamation material stockpile will consist of upland surface soil with small amount of deep
organic material. The entire Project have only approximately 330,047 m? of the deep organic
material. This material will be stored together with upland surface soil.

As indicated in Section F, Section F.3.5 of the Conservation and Reclamation Plan, the in situ
overburden has been analyzed for reclamation suitability and most of the samples have been
rated as suitable for reclamation. Overburden material will not be separately salvaged. All
overburden material will be sampled prior to reclamation material placement to determine the
suitability of the material and unsuitable material will be covered by at least 1 m of suitable
material prior to replacement.

b) If the reclamation material is stored in one common stockpile, discuss the risks to
reclamation material quality from having it located in one stockpile and how the risks
will be monitored, minimized and mitigated.

Response:

As indicated in Section F, Section F.1.2 of the Conservation and Reclamation Plan, the
development and reclamation of the mine project will be phased over time and will allow for
implementation of a progressive reclamation program.

Benga will put temporary soil stockpiles, on previously mined-backfilled areas, where practical
to prevent long distance hauling. The temporary soil stockpiles will be constructed as follows:

o soil will be stockpiled separately from overburden and other materials;

e stockpile foundations will be stable;

o stockpiles will be stabilized to control water and wind erosion;

o stockpiles will be constructed out of the way of surface water flow;

o stockpiles will be accessible and retrievable; and

o all stockpiles will include signage that indicates the type of reclamation material.

As indicated in Section F.3.6 of the Conservation and Reclamation Plan, as mining operations on
certain areas of the mine are finalized, the areas will be graded and contoured in preparation for
reclamation material placement as part of final reclamation plan. Reclamation material will be
sourced from active mining areas if direct placement opportunities exist or will be hauled from
stockpile locations on the mine. As part of the progressive reclamation program, direct
placement of salvaged reclamation material will be prioritized for recontoured areas of the
completed mining area as they become available for reclamation and as areas of new
development have reclamation material salvage operations conducted.

The reclamation program will result in the formation of a mosaic of reclaimed areas with
multiple end land uses across the mine site. This process allows for the earliest reclamation

February 2018 130



. RIVERSDALE
RESOURCES BENGA MINING LIMITED

Grassy Mountain Coal Project
Supplemental Information Request

possible, thereby reducing erosion and increasing the opportunities for direct placement of
reclamation material and storing less in stockpiles.

¢) Discuss the risk to the reclamation material from having the stockpile area located
next to the coal handling processing plant and infrastructure area and methods for
maintaining access.

Response:

Stockpiles were placed in strategic location in order to be accessible and retrievable through the
life of the project via planned haul roads. The coal processing plant modules will be contained
within an enclosed area and all coal material handling will be via covered conveyors. Benga has
introduced mitigative measures to reduce emissions from infrastructure provided in the Air
Quality assessment (CR#1, Section 6.6). Upon implementation of mitigative measures risk of
degradation of reclamation material stored in the stockpile area will be minimal.

123. Section F.4.4.1, Page F-91 CR#7, Section 2.1.1, Page 6

Benga is proposing to conduct one lift for soil salvage (A horizons (if any, includes
surface litter layer) and part or all of the B horizon). Salvaging the reclamation material
in one-lift, as well as having only one reclamation material stockpile, will reduce the
variability among reclaimed soil profiles.

Benga states, the blending of the A horizons and B horizons may be beneficial to soil
quality in some instances depending on layer textures and nutrient levels. However, the
nutrient analytical data is not comprehensive. Benga also states the salvage of the A
horizons and B horizons will improve water holding capacity in higher elevations due to
incorporation of finer material and organic debris into sandy soil. Benga does not discuss
if the loss of soil texture diversity will impact the ability to reclaim to certain ecosites at
the time of reclamation.

a) Based on the limited nutrient analytical data, provide a discussion on the dilution of
nutrients and organic material with the proposed one-lift salvage of reclamation
material.

Response:

The main goal for the reclamation program is to achieve land capability equivalent or higher than
pre-disturbance conditions. In CR#7, Section 4.5.2 predicted post reclamation land capability
ratings are discussed. One of the assumption made for the calculation of post reclamation ratings
is forest litter (LFH), A and B horizons would be salvaged in one lift and blended to be used as a
reclamation material. All SMUs contain the same or higher final capability ratings for reclaimed
landscapes than compared to pre-disturbance conditions.

Section F, Table F.2.1-1 provides a comparison of reclamation suitability ratings of A and B
horizons as well as blended together. All soils have similar reclamation suitability ratings for A
horizons and blended A and B horizons.
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b) Discuss how a consistent soil placement prescription (20 cm) of uniform texture
across the reclaimed terrestrial area will create the diverse conditions for establishing
a variety of ecosites.

Response:

Benga proposed average reclamation material replacement depth of 20 cm on reclaimed lands.
Actual soil placement depth may not be a uniformed 20 cm and may vary. During salvage,
storing and placement reclamation material of different texture will not be thoroughly blended
and uniformed. It is expected that reclaimed landscapes will not be perfectly uniform,;
subsequently, diverse conditions will exist.

As indicated in Section F, Section F1.2 of the Conservation and Reclamation Plan, the
development and reclamation of the mine project will be phased over time and will allow for
implementation of a progressive reclamation program. As discussed in response SIR 121b,
Benga will also utilize temporary soil stockpiles where practical; consequently, it is expected that
reclamation material will not be uniform.

To enhance diverse conditions, direct placement of the reclamation material will be utilized for
reclamation as mining operations on certain areas of the mine are finalized. Reclamation
material will be sourced from active mining areas if direct placement opportunities exist, as
stated in Section F3.6 of the Conservation and Reclamation Plan (Section F).

The potential effect to soil biodiversity and resulting ecological integrity of vegetation
communities is discussed in the vegetation assessment (CR#7, Section 7.2). Soil diversity and
ecological integrity may be decreased as a result of development but appropriate reclamation will
allow for increased reclaimed soil profile diversity in the reclaimed landscapes. Over time, as
reclaimed soil profiles develop, it is expected that soil and landscape biodiversity will increase as
reclaimed profiles develop relative to landscape position, aspect, and slope.

124.  Section F, Appendix A, Figures F.2.1-5, F.2.1-6 and F.4.1-6
CR#7, Section 4.5.2, Page 61
CR#7, Table 4.5-5, Page 62

Benga provided estimated reclaimed capability class for soil map units disturbed in the
LSA (Table 4.5-5). Providing reclaimed capability class for soil map units implies they
are salvaging and stockpiling soil from the map units separately, which does not
correspond to the understanding of soil handling operations from the application. The
decrease in reclaimed land capability variability is not surprising considering the loss of
diversity in soil texture, reclaimed soil profiles and landscape topography (Figure F.4.1-
6).
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Figure 2.1-6 shows the soils LSA reclaimed land capability but does not show the land
capability of the surrounding land. The figure would be more useful if it included the land
capability of adjacent land (as in Figure 2.1-5) to show integration of the reclaimed
landscape.

a) Elaborate on the soil salvage and stockpiling operations with respect to segregation of
reclamation material based on soil map units.

Response:

The main limitations in terms of forest soil capability to soils within the Project include
restriction of rooting zone by bedrock (subclass R), exposure (subclass U) and excess soil
moisture (subclass W). Soil map units within the Project have no limitations that are related to
salvageable material characteristics. They are mosaic in nature, and segregation of reclamation
material based on soil map units is not practical. However, as discussed in responses SIR 121b
and SIR 122b, progressive reclamation and direct placement will allow segregation of material
within the Project to some extent.

b) Recalculate the estimated reclaimed capability class to reflect the soil salvage and
stockpiling activities as discussed in (a).

Response:

Please see response SIR 124a.

¢) Provide an updated Figure F.2.1-6 that includes the land capability of the RSA as well
as the reclaimed soils LSA.

Response:

Figure 124-1 displays final land capabilities of landscapes within the LSA, as well as baseline
ratings for surrounding land outside the Project footprint within the RSA.

d) Discuss the integration of the reclaimed landscape with the surrounding land outside
the Project footprint and how Benga will ensure a natural appearance in the transition,
especially with the reduced topographical diversity.

Response:

The natural variability and complexity of the existing terrain within the Project will not be
duplicated by creation of re-contoured landscapes. The reclaimed landscape will be more
homogenous than current conditions. However, the reclaimed landscapes will contain
characteristics similar to the existing upland terrain. Similar aspects and slope lengths will exist
and will include ridges, benches (plateaus) separated by terraces, valleys, and steep single slope
inclines. A variety of wetland complexes will also be created during the reclamation of the
Project. It is expected that the creation of a range of terrain types, during contouring and
reclamation will provide a reclaimed terrain that will tie into adjacent undisturbed lands, provide
suitable landscapes for the development of a range of reclaimed soil types and functioning
vegetation communities.
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Integration of the reclaimed landscapes with the surrounding land will be implemented through
appropriate re-contouring of reclaimed landscapes to create topography and surface forms that
provide appropriate surface drainage, blend with the adjacent undisturbed terrain (i.e., drainage,
aspect), remain stable, provide suitable habitat for the formation of diverse reclaimed soil and
vegetation patterns in the reclaimed landscape, and meet the desired end land use objectives.

125. CR#7, Table 3.3-4, Page 27 CR#7, Section 7.2.4, Page 98

In the PDC case, residual environmental effects on soil diversity and ecological integrity
are predicted to not be significant and partially reversible. Assumption for partially
reversible is that soil placement will create soil landscape patterns appropriate for the
desired end land uses.

Soil map units FVCP16/Cw/Ri(8-9); FVRD5/Cw/Ri(6-7); FVX4/Cw/Rh(5-7) are
contained in the LSA, thus when the soils are disturbed, the soil map unit will be
removed from the RSA. Benga did not mention the loss of soil map units and the impact
on soil diversity for the LSA and RSA. The loss of soil map units may be of consequence
if the soil map units are associated with any rare vegetation or vegetation communities.

a) Reevaluate the Project effects on soil diversity within the LSA and the RSA,
considering soil map units will be removed from the LSA and only partially
reversible.

Response:

After mining and reclamation of Project infrastructure there will be a permanent loss of organic
landforms and the extreme slopes in the upland terrain will be reduced to a maximum slope angle
of 23°. Permanent lost is expected for organic soil map units (MTF20 and DNLT) only. They
cover approximately 18.9 ha or 1.2% of the LSA and 0.4% of the RSA.

Soils developed on extreme slopes with slope angle higher than 23° (that is approximately
corresponds to slope class 8 and higher) are not unique for extreme slopes and are common for
slopes less than 23°.

Soil diversity and ecological integrity may be decreased as a result of development but
appropriate reclamation will allow for increased reclaimed soil profile diversity in the reclaimed
landscapes. Upon implementation of mitigations outlined in the soils assessment, CR#7,
Section 7.2.3, no change in soil diversity with respect to soil types and landscape patterns is
expected from a regional perspective, and the Project is not expected to have a significant
impact.

b) Provide an evaluation of the soil map units that will be removed by the Project and
the overlap with known rare vegetation in the LSA.
Response:

After mining and reclamation of Project infrastructure there will be a permanent loss of organic
landforms and the extreme slopes in the upland terrain will be reduced to a maximum slope angle
of 23°. As indicated in the vegetation assessment, CR#8, Table 3.2-1, there were no rare plants
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found within the Project development with habitat conditions associated exclusively with organic
landscapes or extreme slopes.

126. CR#7, Section 4.3.2, Page 50 CR#7, Table 4.3-2, Page 50 CR#7, Section 7.1.1.2, Page
87 CR#7, Section 7.1.1.2.2, Page 88 CR#7, Section 7.1.3.1, Page 90 CR#7, Section
7.1.3.2, Page 91 CR#7, Table 7.5-1, Page 110

Benga indicates that for bare soil, “Soil units in the Project would generally be at
moderate to high risk of wind erosion.” The time gap between vegetation removal and
soil salvage will be of consequence for erosion by wind.

Benga discusses potential for soil erosion during reclamation “Within the LSA,
approximately 42.1% (640.5 ha) of the area has a high risk of wind erosion and 77.9%
(1,185.0 ha) of the area has a severe risk of water erosion (assuming no mitigation) prior
to vegetation establishment.” Soil erosion control measures will be implemented to
minimize loss of soil materials. Proposed mitigation for loss of material includes
suspension of soil handling activities under wet or windy conditions when the
degradation of soil quality is a potential.

Benga discusses the wind erosion risk, however, they do not relate the risk to the Project
location (in the Crowsnest Pass) and the operational challenges due to high winds/erosion
risk. The impact rating is not significant despite being irreversible (Table 7.5-1).

a) Considering the Project location and the high risk of many soils in the LSA, justify
the impact rating of not significant for impact on soil quality.

Response:

The potential for impacts resulting from soil erosion on soil quality do exists throughout the life
of the Project; however, appropriate mitigation measures are able to minimize and mitigate risk
of erosion and associated degradation of soil quality. In order to demonstrate that, calculation of
soil loss due to erosion for soils within the Project with no mitigations and with mitigation
implemented we made, and results are presented in CR#7, Table 4.3-1.

The potential impacts from legacy activities have been substantial in the form of erosion and
sedimentation and continue to this day. It is Benga’s intention during mining operations and at
closure, to include all the legacy Grassy Mountain mining areas in the mitigation measures
planned for the entire Project. This will result in an overall net positive improvement in the
current conditions.

With appropriate revegetation and erosion control activities during the Project, implementation
of direct placement and progressive reclamation it is expected that the soil loss due to erosion
will be minimal and have a low effect on the soil resource.

b) Discuss how Benga will plan construction activities to ensure minimal time bare soil
is exposed prior to salvage.
Response:

Benga plans the following activities to minimize or eliminate exposure of bare soils:
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e minimize the overall disturbance footprint through the mine planning process. There
may be opportunities to reduce the mine disturbance area through an adaptive
management program;

e maximize the direct placement of salvaged soil to maximize the potential for quick
vegetation establishment;

e maximize progressive reclamation to create suitable conditions for quick vegetation
establishment;

e in areas where there will be minimal soil disturbance, such as powerline rights of
way, the remaining vegetation may be mulched after the merchantable timber has
been removed;

o stockpiles will be seeded with a non-invasive and weed free seed mix that establishes
quickly;

e in moderate to high erosion risk areas around watersheds, a grass-legume cover is
established immediately after soil placement to control erosion;

e erosion control materials (mats, netting, mulches, straw) will be used to reduce soil
surface exposure, as required;

o reclaimed landscapes will be reseeded with a quick establishing; non-invasive cover
crop;

e monitoring of stockpiled soils and reclaimed areas to ensure erosion is minimized;
and

e based on monitoring results of reclaimed landscapes, adaptive management will be
incorporated by Benga in order to allow for continual improvement of erosion control
processes.

These mitigation and monitoring measures are detailed throughout the C&R Plan.

c) Discuss proposed criteria for suspension of soil handling activities.
Response:

Benga plans to suspend soil handling if adverse weather or ground conditions cause or may
cause adverse effects on soil quality. If soil conditions become wet or frozen and will result in
the mixing, loss or degradation of reclamation material, soil salvaging will be suspended during
that period of time. Soil handling activities will also be assessed in dry windy conditions when
excessive dust is being generated. Soil handling activities will be supervised by experienced
professionals to assess conditions when the degradation of soil quality is a potential.
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A4.3.VEGETATION
127.  Section F.1.9, Page F-17

Benga states, “Vegetation species identified during the Aboriginal Consultation process
including TEK species (vascular and non-vascular) observed in the vegetation LSA
during vegetation field surveys are provided in Table F.1.9-1. Additional species
identified by Aboriginal groups outside of the systematic vegetation field surveys, are
also provided in Table F.3.6-3.”

Table F.3.6-3 does not show vegetation species. The table contains a ranking of TEK
plant potential for the local study area (LSA).

a) Provide an updated Table F.3.6-3 to accurately depict species identified by
Aboriginal groups outside of the systematic surveys.

Response:

All vegetation species identified during the Aboriginal Consultation process, including those in
and outside the systematic vegetation field surveys, are provided in the Vegetation Consultant
Report (CR#8), Table 3.6-1.

b) Provide a list of the species identified outside the systematic surveys.

Response:

See response SIR 127a.

128. Section F.2.1.6, Page F-30

Benga states, that species in high and very high TEK potential ecosite phases that will be
impacted by the project include lodge pole pine, prickly rose, ground juniper, willow,
aspen, balsam poplar, Saskatoon, thimbleberry, bearberry and dwarf birch. Benga further
states that these species will be incorporated into the revegetation planning for the
project.

a) Explain Benga’s plan to incorporate the species above with high traditional use
potential into reclamation planning.
Response:
See response SIR 128b.

b) Discuss the ecosite phases where the species are common and how Benga plans to
enhance reclamation outcomes for those ecosite phases.

Response:

Within the Vegetation Consultation Report (CR#8), the ecosite phases where the TEK species
are common are summarized in Table 3.6-2, as copied below. Three ecosite phases in the
Montane Natural Subregion (c1, ¢4, and gl) and two ecosites phase in the Subalpine Natural
Subregion (el and d1) were deemed to have high or very high TEK vegetation potential.
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Table 3.6-2 Baseline Traditional Ecological Knowledge Vegetation Potential Within
the Local Study Area
Number of | TEK Vegetation Ranking
Ecosite TEK Results
Phase/AVI Ecosite Phase Descriptions Species
Code Fo]tuslg in Potential Al;_:;ailn
Ranking LSA (ha)
Montane
al limber pine/juniper Fd-Pf 10 Low 52.5
bl bearberry Pl 21 Moderate 2219
b2 bearberry Aw NA Moderate 225
b3 bearberry Aw-Sw-P1 NA Moderate 33.8
cl Canada buffalo-berry/hairy wild rye Fd 25 High 150.7
c2 Canada buffalo-berry/hairy wild rye Pl 18 Moderate 135.8
c3 Canada buffalo-berry/hairy wild rye Aw 23 Moderate 22.9
c4 Canada buffalo-berry/hairy wild rye Aw-Sw-PI-Fd 38 High 173.9
dl creeping mahonia — white meadowsweet Fd 15 Moderate 89.0
d2 creeping mahonia — white meadowsweet Pl 13 Moderate 593.5
d3 creeping mahonia — white meadowsweet Sw NA Moderate 25.7
el thimbleberry/pine grass Pl 19 Moderate 289.0
e2 thimbleberry/pine grass Aw NA Moderate 71.7
e3 thimbleberry/pine grass Se NA Moderate 78.2
f1 balsam poplar Pb NA Moderate 16.8
gl horsetail Sw-Pb 29 High 49.7
g2 horsetail Sw 8 Low 355
Subalpine

al lichen P1 20 Moderate 11.5
bl bearberry/hairy wild rye E bearberry/hairy wild rye 16 Moderate 163.4
dl spruce/heather Se NA High 0.8
el false azalea — grouse-berry Pl 53 Very High 998.6
e2 false azalea — grouse-berry Pw NA Low 34
e3 false azalea — grouse-berry Se 6 Low 212.6
e4 false azalea — grouse-berry Fa NA Low 19.9
fl thimbleberry P1 22 Moderate 107.2
2 thimbleberry Fa-Se NA Moderate 47.6
hl horsetail Se 2 Very Low 34.7

NA — not applicable (ecosite phase not surveyed).

!'Ecosite phases are from Archibald et al. 1996 .

Note: Ecosite phases shown in italics are of limited distribution.
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An excerpt from Section F, Section F 3.6.3 of the Project’s Conservation and Reclamation Plan
states:

“Benga has identified six ecological units occurring over the mine site, based on
ecosite phases present in the Montane and Subalpine Natural Subregions (Table
F.3.6-1). Many of the ecological units can be further broken down, based
primarily on moisture (dry versus moist). Archibald’s et al. (1996) ecosites do
not conform exactly to the ecological units, for example, ecosite “c” can be
broken into open coniferous, deciduous, and mixedwood ecological units. The
ecological units do conform to ecosite phases. Additional ecosite phases for
grassland and shrubland have come from Willoughby (2007).”

The four ecosite phases that have been identified as having high or very high TEK vegetation
potential are classified under the closed conifer forest (Montane c1, and Subalpine el) and mixed
forest (Montane c4 and gl) Reclaimed Ecological Units from Section F, Table F.3.6-1 (copied
below).

Table F.3.6-1  Correlation of Pre-Mining Ecosite Phases to Reclaimed Ecological Units

Pre-Mine Ecosite Phase Reclaimed Ecological Unit

Montane: b1, cl, ¢2, d2, d3, el, e3
Subalpine: al, bl, el, €2, €3, e4, fl, 2, hl

Closed Conifer Forest

HG, SO!, SC!
Montane: al' Grassland Open Forest
Subalpine: d1
Montane: b2, b3, ¢3, c4, d1, €2, f1, g1, g2 Mixed Forest
FONG/MONG!, FONS!, FTNN! & STNN!

Treed Wetland
Subalpine: g1!, h2!
NWF, NWL, NWR (WONN) ! Open Water
NMR Barren Land
AIH, AIT', AIM, ASC, CC, CIP, CIW, CL, CO, CP Anthropogenic

!'Ecosite Phase or AVI Unit mapped outside of the Project Footprint but within the terrestrial LSA

Species identifies in the TEK can be found in multiple ecosite phases, not only in the ones listed
as high or very high potential. The conservation and reclamation plan focuses on ecological
units rather than ecosite phases. The reclamation plan focuses on slope, aspect, and moisture in
determining the trajectory setting for reclaimed ecological communities. From that basis specific
plant species can be identified that can be used for revegetation of each of the reclaimed
ecological communities. Section F, Table F3.6-2 summarizes the specific plants that will be
encouraged, and established through planting and natural recovery. Lodgepole pine, prickly
rose, ground juniper, willow, aspen, balsam poplar, Saskatoon, thimbleberry, bearberry, and
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dwarf birch are all identified in Section F, Table F3.6-2 (copied below) as species that will be
encouraged, and/or assessed in establishment through planting.

Table F.3.6-2

Target Species of Reclaimed Ecological Communities

Climactic Zone Trajectory Setting
Reclaimed Ecosite
Ecological | Topographic Expected | Naturally Occurring | Species to be Established —
Unit Position Aspect | (Montane) | Plant Species to be planting and natural
Encouraged recovery
CONIFEROUS, CLOSED FOREST
Trees: lodgepole pine, white
spruce
level, crest, level, Shrubs: snowberry, P .
. north, - . . Shrubs: green alder, prickly
dry upper to mid- ast d creeping mahonia, white rose
slope cash, meadowsweet .
south Forbs and Grasses: seed mix 1,
2
Shrubs: snowberry, Trees: lodgepole pine, white
moist midslone all . Saskatoon, thimbleberry spruce
P aspects Forbs and Grasses: hairy Shrubs: prickly rose
wild rye, pine grass Forbs and Grasses: seed mix 3
GRASSLAND, OPEN FOREST
Trees: | le pi
Shrubs: Canada buffalo- Lrees: lodgepole pine
level Shrubs: prickly rose, ground
. berry, bearberry L
dry midslope and b . Jjuniper
south Forbs and Grasses: hairy Forbs and G - seed mix 1
wild rye orbs an raszses. seed mix 1,
Shrubs: Canada buffalo- | Trees: white spruce, lodgepole
. . berry pine
moist midslope west ¢ Forbs and Grasses: hairy | Shrubs: willow, prickly rose
wild rye, rough fescue Forbs and Grasses: seed mix 3
MIXEDWOOD FOREST
h —Sh?:;;C:$:§2:$§falo Trees: aspen, balsam poplar,
fq _ sou 5 H > ht l d 1 1
moist mid- to lower east e+c Saskatoon, thimbleberry white spru.ce, © ge':po epme
slope . Shrubs: willow, prickly rose
north Forbs and Grasses: hairy Forbs and G  seed mix 3
wild rye, pine grass orbs and Grasses: seed mix
TREED WETLAND
) Trees: white spruce
. depression to h Trees: Engelmann oo
moist level . . Shrubs: prickly rose
level (Subalpine) spruce, dwarf birch i
Forbs and grasses: seed mix 4

In addition, from Section F, Section F3.6.3.2:
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“Benga will undertake further consultation with the Aboriginal groups to initiate
research and development to determine the potential efficacy of the use of the
identified native plant species in the reclamation program. Revegetation targets
will aim to include native vegetation species and establish communities that
support TEK vegetation.”

Through Benga’s adaptive management strategy, Benga can incorporate input from public
engagement and aboriginal consultation programs, along with data from monitoring or
reclamation and revegetation performance to modify their plans to continual to enhance the
revegetation process.

¢) Dwarf birch (Betula pumila) is not listed among the species that were found in the
Local study area during vegetation surveys. Dwarf birch also thrives in organic
wetlands and occasionally in shrubby or treed swamps. Discuss how Benga plans to
introduce the species to the reclaimed landscape where it is not commonly found.

Response:

As described in response 128b, Benga will utilise adaptive management and consultation with
aboriginal groups. Where wet conditions are present within the reclaimed areas, such as ponds,
it may be possible to establish dwarf birch by planting, transplanting or seeding. Opportunity to
establish dwarf birch may be limited by regulated seed zones and limits on transport distance and
elevation changes for woody vegetation. These opportunities and limitations will form part of
the ongoing consultations.

129. Consultant Report #8 Section 4.2, Page 130

Benga states, “Almost all of the field observations of whitebark pine occurred within the
mine portion and north disposal area of the Footprint.” Benga further reported
occurrences of limber pine within the Project Footprint with one occurrence in the
ultimate rock disposal extent and three in the ultimate pit extent”. A total 21, 000
individuals of whitebark pine and nearly 1,000 limber pine trees were either growing in
mixed stands or scattered at higher elevations.

Both white bark pine and limber pine are listed on the SARA list as endangered. While
recovery plans exist for restoration of both species, their success has not been widely
documented. Benga has assigned a no significance rating (after mitigation) to the effect
of the project on rare plants including at risk species (SARA).

a) Provide justification for assigning a no significance rating to the impact to rare plants
which includes limber pine and whitebark pine populations when existing literature
indicates that due to the risk of failure to reclaim due to disease, pine populations
within the project footprint may not be as successful as implied.

Response:

The estimate of 21,000 whitebark pine (WBP) trees within the footprint is intentionally
conservative and includes estimates of juvenile trees and seedlings. Benga is committed to
planting three times the number of trees removed from mining and to support establishment of
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disease resistant trees wherever possible as this is the key component of recovery. Tree
plantation success will be assured by application of adaptive management, active
participation/engagement with recovery plans and groups, and use of best management practices

as they evolve over time.

Justification includes the high blister rust infection rate within the study area (mortality is
occurring), the estimated 28.9 million WBP mature stems in Alberta and 44.4 million limber
pine in Canada, and expected population decline from blister rust, mountain pine beetle, fire
exclusion and climate change of 66% for WBP and 78% for limber pine over next 100 years.
Loss of 21,000 trees from an area of high infection with subsequent mitigation that includes
establishing 60,000 trees over a relatively short 30-year period of time (well within one natural
disturbance rotation) is deemed to be not a significant impact. More assessment details and
summary can be found in reply to part b of the question.

b) Provide the thresholds and scales used to determine the environmental significance of
the Project’s effects on other vegetation and wetlands VECs.

Response:

The following VC’s were identified for the Project (CR#8, Section 2.4.2). A brief summary of
assessment methods is provided in Table SIR 129-1. This is not an exhaustive list but was used
to support project environmental effects assessments including ability to recover, magnitude,

project contributions, confidence rating, and significance.

Table SIR 129-1

Vegetation Valued Components, Indicators and Decision Methods

vVC Key Indicator

Rationale for Indicator

Methods/Criteria/Thresholds/Residual

. Ecosite phases
Vegetation

Communities Communities of limited

distribution

Baseline vegetation conditions are
used for determining potential
impacts to critical wildlife habitat,
and other ecosystem components;
and they are important for
determining conservation and re-
vegetation goals following Project
closure.

Methods:

e  Mapping
Criteria:

e  quantitative
Threshold(s) used:

e Yes. Loss of community

e  Yes. Natural disturbance (Fire)
Residual effects if:

e  Unable to restore/reclaim

e 100% loss in LSA or RSA

e  Reclaimed landscape will no longer
support.
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Table SIR 129-1

Vegetation Valued Components, Indicators and Decision Methods

vC Key Indicator Rationale for Indicator Methods/Criteria/Thresholds/Residual
Methods:
e  Field investigation
e  Mapping
e  Records
A vegetation species is considered | Criteria:
rare if it is uncommon or scarce. e Quantitative
SARA/COSEWIC listed Rare.spec1es are generally e  Qualitative (recovery plans for
species (e.g., whitebark conglder_e_d threaten'ed because of Whitebark pine, Limber pine)
i ) - the inability for their small
Rare Plants pine, limber pine) and all Threshold(s) used:

vegetation species included
in Federal and/or Provincial
Tracking Lists

population size to recover from
stochastic events. Rare plants
contribute to biodiversity, may
possess medicinal uses, are legally
protected, and may be of spiritual
or traditional value.

Yes. Removals relative to populations
size.

Management objectives for listed
species with recovery plans.

Residual effects if:

100% removal of potential from LSA
100% loss historically known
populations (LSA or RSA)
Reclaimed landscape will not support

Rangeland
Resources

Fescue community
grasslands

Rangelands are a source of water,
wildlife, and forage for wildlife
and livestock, and are important
contributors of landscape-level
biodiversity.

Methods:

[ ]
Criteria:

Field investigation
Mapping
Records

Quantitative
Qualitative (health, functions)

Threshold(s) used:

Yes. Loss of community
Yes. Reduced area.

Residual effects if:

100% loss (LSA or RSA))

Reduced abundance (LSA)

Unable to restore/reclaim

Reclaimed landscape will not support
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Table SIR 129-1

Vegetation Valued Components, Indicators and Decision Methods

vC Key Indicator Rationale for Indicator Methods/Criteria/Thresholds/Residual
Methods:
e  Field investigation
e  Mapping
e  Records
Forests are a valuable resource *  Volume calculations
because they help maintain air Criteria:
quality, store atmospheric carbon, e Quantitative
provide habitat for wildlife, keep Threshold(s) used
1 reshold(s) used:
Forest Resources Timber productivity soil in place, filter and regulate

water supplies, support
recreational activities, and house
valuable resources such as timber,
fuel, and traditional medicinal,
food and other use vegetation.

e  Yes. Loss of timber
e  Yes. Loss of productivity
e  Yes. Historical harvest
Residual effects if:
e  Permanent reduction in growing stock
(LSA)
o  Unable to restore/reclaim

e  Reclaimed landscape will not support
sustainable resource use

Old Growth
Forests

Age of a forest stand

Old growth forests have a complex
structure which provides a large
variety of habitat types for use by
species with specialized
requirements. These forests have
the highest diversity of species,
relative to other age classes, with
representation of many rare
species having their greatest
abundance in old-growth stands.
Vegetation species that require a
long time for colonization and
growth, such as lichens, are often
only found in old-growth forest
stands. Accumulation of large
decaying wood, characteristic of
old-growth stands, supports unique
groups of wood-decomposing
species, as well as shelter and food
for many other species.

Methods:
e  Field investigation
e  Mapping

e  Records
Criteria:

e Quantitative
Threshold(s) used:

e  Yes. Loss ofage class

e  Yes. Historical harvest regime

e  Yes. Wildfire regime
Residual effects if:

e 100% removal (LSA or RSA)
e  Reclaimed landscape will not support
return of old growth forest
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Table SIR 129-1

Vegetation Valued Components, Indicators and Decision Methods

vC Key Indicator Rationale for Indicator Methods/Criteria/Thresholds/Residual
Methods:
e  Consultation with stakeholders (Treaty
7 First Nations)
e  Species of concern provided by Treaty 7
FN groups
e  Site visit
Vegetation used by Aboriginal ¢ Records. .
Groups for country foods, e  Comparison with field survey and
medicine, technology and other Vege.tat.lon mapping
- uses are valued and should be *  Predictive mapping
Tradltlonal'ly Occurrence & distribution managed sustainably for future Criteria:
Used Species of vege.tation valued by gener.ations (UN 2008:11). The e Quantitative
(TEK Vegetation) | Aboriginal groups baseline abundance and e Qualitative
distribution of TEK vegetation will
serve as a benchmark for the Threshold(s) used:
sustainable management of TEK e  Yes. Loss of age class
vegetation. e  Yes. Historical harvest regime
e  Yes. Wildfire regime
Residual effects if:
e 100% removal (LSA or RSA)
e  Permanent loss of TEK potential
e  Reclaimed landscape will not support
TEK harvest
Methods:
Wetlands are highly valued and *  Mapping
beneficial by virtue of their diverse | Criteria:
functions that include water e Quantitative
Obligate and facultati ﬁltliialtlfonl; f:;')to Ctl atterclluatit('m; *  Qualitative
Wetlands igate and facultative wildlife habitat; moderating Threshold(s) used:

vegetation

climates; storing nutrients and
carbon; providing recreational and
educational opportunities; and
providing a source for subsistence
and medicinal vegetation.

e  Yes. Loss of community type
e  Yes. Reduction of area
Residual effects if:

e  Permanent reduction of wetland area
e  Unable to restore/reclaim
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Table SIR 129-1

Vegetation Valued Components, Indicators and Decision Methods

vC Key Indicator Rationale for Indicator Methods/Criteria/Thresholds/Residual
Methods:
e  Mapping
e  Richness, relative abundance, diversity
index
e  Predictive mapping (biodiversity
potential)
Biodiversity is the degree of Criteria:
variation in biological species in a e Quantitative
given area, and is a measure of the e Qualitative (predictive mapping)
Measures of abundance, health of an ecosystem. Greater Threshold i@
Biodiversit distribution and variation in | biodiversity implies greater health, reshold(s) used:
Y vegetation species and and the reduction of biodiversity e  Yes. Loss of species.
communities can adversely impact ecosystem e  Yes. Loss of community type.
integrity (composition, structure e  Yes. Natural disturbance (Fire)
and functioning) and re-vegetation e  Yes. Regional management objectives
success. Residual effects if:
e  Permanent loss of species or community
level diversity
e  Permanent loss of high biodiversity
potential communities
e  Unable to restore/reclaim potential for
return of high diversity communities
Methods:
e  Mapping
e  Predictive mapping
e  Fragmentation statistics
Forest fragmentation is one of the | Criteria:
greatest threats to the biodiversity e Quantitative
of forests. Fragmented areas are e Qualitative (relative to historical
less likely to support viable management and current regional forest
populations (especially of large management objectives)
Habitat Measure of all landscape vertebrates) due to edge effects Threshold d&
. areas that are divided by that alter conditions, including reshold(s) used:
Fragmentation

human disturbance

increases in some species and
decreases in others. The effect of
fragmentation on the vegetation
and wildlife of a forest depends on
a) the size of the patch, and b) its
degree of isolation.

Yes. Regional management objectives
Yes. Natural disturbance regime (Fire)

Residual effects if:

Permanent increase in fragmentation
Fragmentation exceeds regional
management objectives

Unable to restore/reclaim contiguous
patches (LSA)

Unable to restore landscape connectivity
(LSA)
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Assessment Context (Terrain)

Due to the nature of the project it is assumed that there are no partial or gradations in effects on
vegetation. The assessment made a conservative assumption that vegetation for all areas shown
within the project footprint, would be removed. This includes access roads and rail lines.

The Project is located in the Rocky Mountain Natural Region, which is characterized by highly
variable topography, geology, and vegetation. The Project crosses both Montane and Subalpine
subregions (CR 8).

Montane Natural Subregion — Characterized by a pattern of open forests and grasslands,
with modal sites having forested stands of Douglas fir, lodgepole pine, white spruce, aspen,
or mixtures of all. The Montane Subregion occurs at lower elevations than the Subalpine
Subregion and has warmer and drier climatic conditions as a result. Limber pine may be
present, but is commonly restricted to dry, exposed ridge tops. Abrupt changes in vegetation
can occur over very short distances due to high variability in microclimates from differing
aspects, slope positions, and wind exposure (Natural Regions Committee 2006).

Chernozoic soils tend to develop beneath grasslands under warmer and drier conditions,
while Luvisols form under coniferous stands in moister, cooler areas with accumulations of
litter.

Subalpine Natural Subregion — Occurs at high elevations on strongly rolling ridges and
lower slopes of mountains, often with bedrock near the surface (Archibald ez al. 1996). A
broad range of vegetation species are characteristic of on mesic sites due to significant
variations in elevation. Vegetation communities at lower elevations are characterized by
closed canopy forests of lodgepole pine, Engelmann spruce, and subalpine fir. Whitebark
pine is found at higher elevations where the forest canopy is generally more open (Archibald
et al. 1996).

This Natural Subregion is characterized by Brunisolic and Luvisolic soils. Litter layers tend
to be thin and acidic as a result of high moisture regimes and coniferous forest cover (Natural
Regions Committee 2006).

The effect of the terrain on the distribution of vegetation and on the assessment of project effects
is strong. Vegetation changes are dramatic and generally driven by slope steepness, slope
position, and aspect. Soils generally vary according to the same factors with poor soil
development and depth except for lower slope positions and valley bottoms. The strong effect of
terrain also results in the landscape appearing highly fragmented as it is characterised by often
thin and small patches of forest or grasslands oriented along slopes. Where the terrain is more
subdued lodgepole pine forest dominates.

Indirect effects to vegetation (and wetlands) is generally assessed by the potential of disturbance
in one location to alter the moisture regime of adjacent undisturbed areas. Altering the surface
and near surface moisture conditions has the greatest potential to extend Project effects well
beyond the disturbance footprint compared to other indirect effects of disturbance. However, in
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areas of steep terrain and abrupt changes in community, indirect effects of vegetation clearing
(including soil salvage) will occur almost exclusively downslope and will not cross valleys
(opposite valley slopes are hydrologically isolated from one another). The effects of soil
stability and introduction of invasive species increase in importance when assessing indirect
effects of projects on steep terrain.

The assumption of complete removal of all vegetation within the footprint (maximum
disturbance scenario), and the effect of the steep terrain in limiting indirect effects to vegetation
and wetlands, simplifies the assessment of residual effects. Residual effects are assessed after
reclamation thus any VC that cannot be reclaimed and will not return over time will be
considered residual. Residual effects also include the 100% removal of a VC or VC key
indicator from the LSA or RSA if that indicator will not return to the landscape over time or the
length of time to return is considered to be excessive. The timeline for natural disturbance and
renewal is mediated by wildfire. The fire cycle for the region will be used as a threshold for
acceptable magnitude and duration of project effects.

Assessment Context (Natural Thresholds and Management Thresholds)

Few natural thresholds are available for use in the assessment. Natural threshold used include
the presence of soil and the ability of soil to support reclamation of forest and grassland
communities. This threshold is provided by the soils and terrain assessment (CR#7) and
summarized in the Project C&R plan (Section F). Soil threshold is both quantitative and
qualitative.

Another available natural threshold is historical and current fire regime. A detailed fire history
and fire modeling has been done for the region (C5 and R11 Forest Management Units).

e The recent (1961-2003) fire regime indicates that 0.25% of C5 management region
burned every year (fire cycle of 402 years). This is biased by fire suppression.

e Montane subregion is the most susceptible to fires (66.7% of fires)

e Historical fire regime (1900-1950) indicates that some valleys have fire intervals of
less than 30 years (29-100 year fire interval range).

e The (1930-1950) fire cycle was 85 years (1.18% of forested area burned per year).

e Approximately 25% of forest stands in the Montane and 35% in the Subalpine are in
the 30 year age class or less.

o 34% of forest stands in the Montane and 41% in the Subalpine are in the 100 year age
class or greater.

e Mean fire size has been greatly reduced by active fire suppression.
e From 1961 to 2002, four fires were > 1,000 ha in size burning 2,868 ha.
e From 1961 to 2002, 742 fires were < 11 ha in size burning 216 ha

e When all data was modelled for 1,000 years, 30% of fires in Subalpine and 35% in
Montane were 1-100 ha in size.
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e When all data was modelled for 1,000 years, average fire size was 1,670 ha (Std. Dev.
3,205) in Subalpine and 985 ha (Std. Dev 1,894) in Montane.

e When all data was modelled for 1,000 years, average fire cycle was 116 years (Std.
Dev. 23) in Subalpine and 92 years (Std. Dev 16) in Montane.

e Approximately 50% of fires are larger than forest harvest blocks.

The landscape is moderately to highly fragmented from historical and current human use. As
described in the regional management plan (C5 Forest Management Plan 2006-2026) having a
distribution of patch sizes is beneficial with respect to maintaining diversity. This has been
identified as a forest harvest goal and is reflected in the planned (future) spatial harvest sequence.
However, social constraints limit the active creation of large forest patches with forest harvesting
(CS5 Forest Management Plan 2006-2026). Forest harvesting using the current harvest size
distribution and the continued active fire control in the region will result in an increase in forest
fragmentation over time.

Whitebark pine (WBP) and Limber pine (LP) recovery plans provide management thresholds
useful in determining project effects. Provincial 2013-2018 recovery strategy has been prepared
for WBP and a 2014-2019 strategy prepared for LP (Alberta Whitebark and Limber Pine
Recovery Team 2014a, b). These plans are to inform the federal plans that are in draft and have
not been released. Additional pine management plans are contained in regional forest
management plans (C5 and R11 Forest Management Units). Relevant information contained in
the Provincial management plans that can be used as a natural threshold or to infer a reasonable
natural threshold includes:

o White Pine Blister Rust is the most critical threat to WBP and LP.

o Threats to WBP and LP populations do to removal of trees or alteration/loss of habitat
are indirect by loss of potentially rust resistant trees.

o Estimated 28.9 million WBP mature stems in Alberta.

o Estimated 44.4 million LP in Canada.

e Whitebark pine population decline from blister rust, mountain pine beetle, fire
exclusion and climate change. A 78% population decline predicted over next 100
years based on current infection and insect rates.

e Limber pine population decline from blister rust, mountain pine beetle, fire exclusion
and climate change. A 66% population decline predicted over next 100 years.

e Suppression of fire is an important factor where WBP and LP are competing with
spruce and fir tree species. At higher elevations where competition is not intense fire
suppression is less important historically, and for management.

o Natural seed dispersal of WBP is in decline. WBP depends on Clarks nutcracker for
dispersal. Clarks nutcracker is also in decline.

e Timber companies operating in the C5 Forest Management Unit must follow the
Spray Lakes Sawmills and C05 Operating Ground Rules (May 2012). WBP and LP
can only be destroyed when unavoidable, and written approval from ESRD is
required.
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o Whitebark pine does not produce seed until 30-50 years of age.

e Limber pine matures at about age 50 years and does not produce a good seed crop

until 60-80 years old.

e Losses of mature WBP and LP seed producing trees should be minimized.

e Introduce rust resistant strains. This is the most critical factor for long term recovery

of both WBP and LP.

o Identification of rust resistant tress is not well developed for LP and may take a
decade or more. Identification of resistant trees to supply seed for short term use is
recommended.

Impact Assessment Criteria

The level of an environmental effect was determined after considering mitigation. Residual

effects were considered those effects that may occur after mitigation (i.e., project impacts that
extend beyond the life of the project and not interim project impacts). Criteria used to assess the
potential effects of the Project on vegetation and wetland resources included: geographic extent,
duration, frequency, permanence, magnitude, direction, and level of confidence (Noble 2009).
Table SIR 129-2 provides a brief summary of key criteria used for the evaluation of significance.

Assessment context, thresholds and disturbance regimes are described above and in CR#8.
Baseline area and number of plant communities (ecosite phases, habitat types) are provided in
CR#8, Section 3.1. Species of concern, rare plant abundance and distributions, traditional use
species, rangeland, old growth and wetlands are provided in CR#8 Sections 3.2 to 3.7.
Biodiversity metrics including distribution and abundance of forested and non-forested
community patches are provided in CR#8 Section 3.8. Summary of project effects and impact
assessment discussion for each VC is in CR#8, Section 4.

Table SIR 129-2  Evaluation Criteria for Assessing the Environmental Effects of the

Project
Criteria Criteria Definition
Local Effects occurring mainly within or close proximity to the proposed
development area. Within Project local study area (LSA)
Regional Effects extending outside of the Project boundary to regional
£ surroundings. Within Project regional study area (RSA)
Geographic Extent o Effects extending outside of regional surroundings, but within
Provincial L
provincial boundary
. Effects extending outside of the provincial surroundings, but within
National .
national boundary
Global Effects extending outside of national boundary
Short Effects occurring within development phase
Duration Long Effects occurring after development and during operation of facility
Extended Effects occurring after facility closes but diminishing with time
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Table SIR 129-2

Evaluation Criteria for Assessing the Environmental Effects of the

Project

Criteria

Criteria Definition

Residual

Effects persisting after facility closed for a long period of time

Frequency

Continuous

Effects occurring continually over assessment periods

Isolated

Effects confined to a specified period (e.g., construction)

Periodic

Effects occurring intermittently but repeatedly over assessment
period (e.g., routine maintenance activities)

Occasional

Effects occurring intermittently and sporadically over assessment
period

Ability for
Recovery
(Reversibility)

Reversible in
Short-Term

Effects which are reversible and diminish upon cessation of activities

Reversible in
Long-Term

Effects which remain after cessation of activities but diminish with
time

Irreversible

Effects which are not reversible and do not diminish upon cessation
of activities and do not diminish with time.

Magnitude

Nil

No change from background conditions anticipated after mitigation.
Background includes natural fire regime, insect and disease.

Low

Disturbance predicted to be somewhat above typical background
conditions, but well within established or accepted protective
standards and normal socio-economic fluctuations, or to cause no
detectable change in ecological, social, or economic parameters.

Assessment includes current (managed) fire regime, insect and
diseases; current management planning and sustainable management
(harvesting) impacts and ability of soil (salvaged and replaced) and
terrain to support VC.

Moderate

Disturbance predicted to be considerably above background
conditions but within scientific and socio-economic effects
thresholds, or to cause a detectable change in ecological, social, or
economic parameters within range of natural variability.

Assessment includes natural and managed fire regime, insects and
disease, and planned management impacts. Disturbance does not
exceed historical range for total area of disturbance, size of
disturbance and alteration of age class, habitat type and patch size or
distribution.

Terrain and soil (salvaged and replaced) productivity loss and or
unable to support natural range of VC occurrence or extent

High

Disturbance predicted to exceed established criteria or scientific and
socio-economic effects thresholds associated with potential adverse
effect, or to cause a detectable change in ecological, social, or
economic parameters beyond the range of natural variability.

Disturbance is greater than historical or predicted natural and
managed disturbance regimes, and or sustainable management
plans/practices. Greater than one standard deviation of known
thresholds (one standard deviation used due to high natural variability
in study area)
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Table SIR 129-2  Evaluation Criteria for Assessing the Environmental Effects of the
Project

Criteria Criteria Definition

No net benefit or loss to the resource, communities, region, or
province.

Neutral Assessed relative to historical and planned disturbance, impacts on
sustainability of the VC or reduction or loss including species of
concern, and forest and non-forest patch size and distribution.

Project
Contribution
(ecological/social
context)

Net benefit to the resource, community, region, or province.

Assessed relative to historical disturbance and desired regional and
Positive local management outcomes for VC. Includes reversal of past losses,
increased long term sustainability, and increased presence of VC
(above background).

Net loss to the resource, community, region, or province

Negative Assessed relative to permanent decline in VC function, value or
ability to support traditional use or sustainable harvest/use

Based on incomplete understanding of cause-effect relationships and

L . .
ow incomplete data pertinent to study area

Based on good understanding of cause-effect relationships using data
Confidence Rating Moderate from elsewhere or incompletely understood cause-effect relationship
using data pertinent to study area.

Based on good understanding of cause-effect relationships and data

High pertinent to study
Low Unlikely
Probability of Moderate Possible or probable
Occurrence
High Certain
Effects are predicted to be within the range of natural variability and
. below guideline or threshold levels.
Insignificant ] .
(not significant) Thresholds include natural and managed fire regime, forest and

Significance £ regional management plans including forest age class distribution,

and forest and non-forest patch size and distribution

Effects of the Project are predicted to cause irreversible changes to

ignificant s . . )
Significan the sustainability or integrity of a population or resource

¢) While it is convenient and usual practice to determine environmental consequences of
project impacts after mitigation, assigning significance prior to mitigation provides a
clearer picture of project impacts. Successful reclamation outcomes for whitebark and
limber pine are not proven.
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i) Provide an analysis of the environmental consequences for each of the following
valued ecosystem components, prior to the implementation of any mitigation
measures:

A) Rare plants
Response:

As requested, Table SIR 129-3 summarises the project effects without mitigation. In this case,
without mitigation would be disturbance/removal without reclamation. For the impact criteria
Ability to Recover, it is assumed natural recovery processes without any soil replacement.
Though technically all project effects are reversible over the long term, the processes of natural
succession including soil building on newly exposed rock surfaces extends beyond any
reasonable human management time-scale. The evaluation criteria Ability to Recover has
therefore been assessed as irreversible without mitigation.

The Vegetation assessment (CR#8), Table 4.1-1 provides the project impact without mitigation
on communities of limited distribution within the LSA. One ecosite phase (d1) is removed from
the LSA and others such as €2, e4 and f1 are substantially reduced as a percentage and in
absolute area. This loss is a residual effect and without mitigation there is little chance of
reversal and thus it is considered significant based on our decision criteria.

All of the rare plants that occurred within the project footprint are considered to be globally
secure and also found outside the footprint. Even without mitigation the Project is not expected
to have a significant effect on rare plants other than WBP. The direct removal of WBP and loss
of habitat that would occur without mitigation are not significant factors (see response SIR 129a
and SIR 129b). The potential loss of genetic diversity and of disease resistant trees would be
significant. For this reason, the project effects on WBP without mitigation are considered
significant.

Without mitigation the project will have a negative effect on biodiversity at all levels (species,
community, landscape) and impacts would be residual. Without mitigation, the loss of species,
community and landscape diversity would persist and be significant. However, the existing
amount of disturbance from forestry, oil and gas, and historical mines that have not been
reclaimed result in the project contribution being small. Also, the total size of the project
footprint is within the range of historical natural disturbance from fire (see response to SIR 128b)
so the significance would be local and not regional or provincial for species and community
diversity. The change in landscape diversity would be considered regional as without mitigation
the amount of exposed rock, pits and potentially pit lakes replacing confer forest communities
would exceed the typical patch size for such features in the region.

February 2018 153



- RIVERSDALE

BENGA MINING LIMITED
Grassy Mountain Coal Project
Supplemental Information Request

Table SIR 129-3

Summary of Impacts on Vegetation Components without Mitigation for Reduction in Communities, Rare Plants and

Biodiversity
vC Mitigation ] . . Probability
. Geographical | Duration Ability . Occurrence
Potential / Type of Frequency . 5 Project Confidence -
. Extent of of 3 for Magnitude o . 6 . 7 - Significance
Impact or | Protection | Impact 1 , | of Impact 4 Contribution Rating .
Impact Impact Recovery Ecological
Effect Plan 3
Context
Terrestrial Vegetation/Plant Communities or Ecosite Phases
Reduction Application Local Residual | Continuous | Irreversible High Negative High High Significant
in Plant
Community NA . . . . . . . . .
Types & Cumulative Local Residual | Continuous | Irreversible High Negative High High Significant
Area
Rare Plants, Rare Plant Communities and Rare Plant Potential
Removal of Not
rare plant NA Application Local Residual | Continuous | Irreversible High Negative High High -
i significant
potential
Removal of | g,y | Application Local Residual | Contin Irreversibl High Negati High High Mot
Rare Plants pplicatio oc esidu ontinuous eversible g egative g g significant
Removal of
whitebark . . . . . . . . . -
(and limber NA Application Regional Residual | Continuous | Irreversible High Negative High High Significant
pine)
Biodiversity
Reduction Application Local Residual | Continuous | Irreversible High Negative High High Significant
in Species NA
DiVI;rsity Cumulative Local Residual | Continuous | Irreversible High Negative High High Significant
Reduction Application Local Residual | Continuous | Irreversible High Negative High High Significant
of
- NA . . . . . . . . Not
Community Cumulative Local Residual | Continuous | Irreversible High Negative High High -
Diversity significant
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Table SIR 129-3

Summary of Impacts on Vegetation Components without Mitigation for Reduction in Communities, Rare Plants and

Biodiversity
e Probabilit
vC Mitigation . . o y
. Geographical | Duration Ability . Occurrence
Potential / Type of Frequency . 5 Project Confidence -
. Extent of of 3 for Magnitude o . 6 . 7 - Significance
Impact or | Protection | Impact 1 , | of Impact 4 Contribution Rating .
Impact Impact Recovery Ecological
Effect Plan 3
Context
Reduc;tlon Application Regional Residual | Continuous | Irreversible | Moderate Negative High High sigrll\ilf(';can ¢
0
L NA
andscape ) ) . . . . . . Not
Diversity Cumulative Regional Residual | Continuous | Irreversible | Moderate Negative High High significant
!'Local, Regional, Provincial, National, Global
2 Short, Long, Extended, Residual
3 Continuous, Isolated, Periodic, Occasional, Accidental, Seasonal
“4Reversible in short term, Reversible in long term, Irreversible — rare
5No Impact, Low Impact, Moderate Impact, High Impact
©Neutral, Positive, Negative
"Low, Moderate, High
8 Low, Medium, High
? Significant, Not significant
155

February 2018




- RIVERSDALE
[ R BENGA MINING LIMITED

Grassy Mountain Coal Project
Supplemental Information Request

B) Communities of limited distribution , and
Response:

See response SIR 129a.

C) Biodiversity prior to mitigation/before reclamation.
Response:
See response SIR 129b.

130. Consultant Report #8

a) Discuss the sensitivity to disturbance (including acid deposition), as well as the
techniques used to estimate sensitivity to disturbance and reclamation, of each
vegetation community.

Response:

Methods for assessing PAI and nitrogen deposition are described in the Vegetation assessment
(CR#8, Section 2.3.10) that includes a discussion of sensitive receptors (communities).
Additional method details are described in the Air Quality assessment (CR#1) and the Soils and
Terrain assessment (CR#7).

The low PAI in baseline, and with the project development scenario, results in no anticipated
direct effect on plants and only indirect effects possible due to impacts on the soil. The
thresholds for soils were not reached in any assessment scenario; subsequently, no impact on
vegetation is expected.

For vegetation communities, the assessment approach is conservative and assumed complete
removal of all vegetation present within the Project footprint. Sensitivity to disturbance for each
community is thus not required as it is not possible for even the most resistant or resilient
community to withstand full removal by mechanical means, in most cases also accompanied by
soil salvage.

The establishment of trees, particularly lodgepole pine, on postmining landscape in western
Alberta is well understood; examples include TECK Luscar, and Coal Valley Mine that have
successfully certified many hectares of pine and spruce forest reclamation. Thus, there is little
sensitivity or risk in establishing the target closed and open canopy conditions as described in the
C&R plan. The community components most sensitive to disturbance and to reclamation are
communities comprised of later successional species and species that do not tolerate competition;
specifically, some understory species, whitebark pine, and fescue grassland communities. The
establishment of later successional species that are typically found in the understory of forest
communities will take time. Reclamation planning for biodiversity and vegetation is described
in Section F, Sections F.2.5 and F.2.7, respectively.

Both WBP and fescue grasslands are considered high sensitivity to disturbance and high risk for
reclamation and therefore require specific modifications to the typical mine reclamation
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procedures. Details on the methods to establish WBP and limber pine are in Section F, Section
F.3.2.2 and Foothills Rough Fescue in Section F, Section F.3.2.4. Benga is committed to
engagement and use of best management practises for the establishment of WBP, limber pine
and fescue. Benga is also committed to undertaking maintenance (Section F.3.8) on reclaimed
lands and application of adaptive management to reduce the risk to reclamation.

131. Consultant Report #8

a) Discuss from an ecological perspective, the expected timelines for establishment and
recovery of vegetation communities and the expected differences in the resulting
vegetative community structures.

Response:

The structure of communities is closely tied to age, composition and disturbance. Forested
communities that are old may develop increasing amounts of dead standing trees, secondary
canopy layers, shrub and herb layers, and patches as canopy openings develop. This increase in
structure over time will not be found on forested sites that are maintained at an edaphic climax,
or open forest or grassland communities that are maintained by fire. Reclaimed communities
will have little structure and resemble natural communities present after severe fire or those
establishing on large soil slumps or scree slopes. Structure will slowly return to reclaimed
communities over time and with the return of natural disturbance regimes.

Stand structure, succession and the role of fire in the mountains has long been understood. With
the exception of predictive model refinements, little has changed since Day (1972) described
structure and succession in the mountain forests of southern Alberta. Consistent with the stand
level descriptions of Day (1972), the ecosite guide for southwestern Alberta (Archibald et al.
1996) describes edaphic climax and fire mediated climax conditions for most communities
present in the Project area and slow succession where it does occur. The timelines for natural
communities’ present are primarily impacted by the local fire regime. The best description and
modelling of the local fire regime can be found in the C5 forest management planning
documents that are summarized below:

e The recent (1961-2003) fire regime indicates that 0.25% of C5 management region
burned every year (fire cycle of 402 years). This is biased by fire suppression

e Montane subregion is the most susceptible to fires (66.7% of fires).

e Historical fire regime (1900-1950) indicates that some valleys have fire intervals of
less than 30 years (29-100 year fire interval range).

e The (1930-1950) fire cycle was 85 years (1.18% of forested area burned per year).

e Approximately 25% of forest stands in the Montane and 35% in the Subalpine are in
the 30 year age class or less.

o 34% of forest stands in the Montane and 41% in the Subalpine are in the 100 year age
class or greater.

e Mean fire size has been greatly reduced by active fire suppression.
e From 1961 to 2002, four fires were > 1,000 ha in size burning 26,868 ha.
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e From 1961 to 2002, 742 fires were < 11 ha in size burning 216 ha.

e When all data was modeled for 1000 years; 30% of fires in Subalpine and 35% in
Montane were 1-100 ha in size.

e When all data was modeled for 1000 years; average fire size was 1,670 ha (Std. Dev.
3,205) in Subalpine and 985 ha (Std. Dev 1,894) in Montane.

e When all data was modeled for 1,000 years; average fire cycle was 116 years (Std.
Dev. 23) in Subalpine and 92 years (Std. Dev 16) in Montane.

e Approximately 50% of fires are larger than forest harvest blocks.

Because of the stochastic nature of fire, it is normal that some forest patches will exceed the
expected age of approximately 100 years with some areas burning every 30 years or so and some
not burning for centuries.

Plant communities will also be more or less resistant to fire due to location (e.g., high elevation
rock outcrops with little fuel to spread fire), moisture regime and species composition. Some
forested communities will also be resilient to fire where the fuel load, fuel type, and fire season
can result in high rates of survival of mature trees and renewal of understory without canopy
reinitiation. Open forest communities or grassland communities are typically maintained by fire
and succession to increasing tree cover is slow or absent. Exclusion of fire will favor succession
toward spruce and fir forested communities where edaphic conditions do not limit the canopy to
pine or open grassland. The succession from pine to spruce and fir is slow due the longevity of
pine and slow dispersal and initial growth of spruce and fir.

Reference

Day, Robert. 1972. Stand Structure, Succession, and use of Southern Alberta’s Rocky Mountain
Forest. Ecology, Vol. 53 No. 3: 472-478.

A.4.4. WILDLIFE
132.  Volume 6, Section 1.4.1, Table 1.4-1, pg. 26 — 28

Benga provides a table which lists the Wildlife Legislation, Standards and Guidelines that
“pertain to the protection of wildlife and wildlife habitat and are enforced under both
federal and provincial legislation.” Currently, Benga references Federal Recovery
Strategies for certain species and Land Use guidelines; however there is no reference to
the Provincial Recovery Strategy or Land Use Guidelines for Grizzly Bear and/or other
sensitive species listed.

a) Update the table to accurately reflect the current legislation, standards and guidelines
in practice for all relevant sensitive species.

Response:

As requested, Benga has provided an update to relevant wildlife legislation, regulation, policy,
standards and guidelines. Changes to CR#9 Table 1.4-1 are indicated in bold in Table
SIR 132-1.
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Table SIR 132-1 Wildlife Legislation, Regulation, Policy, Standards and Guidelines

Name Type Jurisdiction Description

Legal protection for at-risk wildlife species
including species of special concern, and
Species at Risk Act Act Canada endangered, threatened, or extirpated species.
(SARA) Prohibits these species from being harmed or
harassed and prohibits the destruction of their
nests or dens.

Developed for species designated as threatened,
endangered, or extirpated under Schedule 1 of
SARA. Identifies critical habitat of Schedule 1
species. Currently, there are only three recovery
strategies applicable to the Project:

e Recovery Strategy for the Common
Nighthawk (Chordeiles minor) in Canada

Federal Recovery . (Environment Canada 2016b).
. Policy Canada i )
Strategies e Recovery Strategy for the Olive-sided

Flycatcher (Contopus cooperi) in Canada
(Environment Canada 2016a).

e Proposed Recovery Strategy for Little
Brown Myotis (Myotis lucifugus), Northern
Myotis (Myotis septentrionalis), and Tri-
colored Bat (Perimyotis subflavus) in
Canada (Environment Canada 2015).

Proposed Management Plan for the Short-eared
Owl (4sio flammeus) in Canada (Environment
Canada 2016c).

Federal Management Plan Policy Canada Proposed Management Plan for the Western

Toad (Anaxyrus boreas) in Canada
(Environment and Climate Change Canada
2016).

Legally assesses and classifies wildlife species

Committee on the Status according to the framework of SARA.

of Endangered Wildlife in - Canada . onal ¢ . .
Canada (COSEWIC) Determines .natlona status o species, subspecies,
and populations thought to be at risk.
Prohibits killing, harming, or disturbing
Migratory Birds migratory birds or deposition of harmful

; Act Canada . .
Convention Act substances in areas frequented by migratory

birds; also protects their eggs and nests.

Multiple sections protect wildlife by outlining
Wildlife Act Act Alberta rules in regards to hunting, taking, trapping,
wounding, and/or killing wildlife.

Ensures that water quality, fish and wildlife
Water Act Act Alberta habitat, and the rights of license users are not
compromised.
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Table SIR 132-1 Wildlife Legislation, Regulation, Policy, Standards and Guidelines

Name Type Jurisdiction Description

Draft Alberta Grizzly Bear Recovery Plan
(Alberta Environment and Parks 2016).

Alberta Whitebark Pine Recovery Plan 2014 —
2019 (Alberta Whitebark and Limber Pine
Recovery Team 2014a) as it relates to Clark’s

Provincial Recovery

Plans Policy Alberta Nutcracker.
Alberta Limber Pine Recovery Plan 2014 —
2019 (Alberta Whitebark and Limber Pine
Recovery Team 2014b) as it relates to Clark’s
Nutcracker.
Integrated Standards and Outlines best management practices that industry
Guidelines: Enhanced Guideline Alberta can follow to avoid, limit, or mitigate negative
Approval Process effects on wildlife and the environment.
Recommended Land Use Assists industry in minimizing impacts on
Guidelines: Key Wildlife Guideline Alberta wildlife in KWBZ that generally provide high-
and Biodiversity Zones quality wintering habitats for ungulates.
Recommended Land Use Assists industry in minimizing impacts on
Guldellpes: Mountain Guideline Alberta mountain goats and mountain sheep.
Goat/ Bighorn Sheep
Ranges

Identifies specific wildlife key areas that function
Wildlife Sensitivity Maps Guideline Alberta in ensuring the continued survival of local and
regional populations of wildlife or wildlife group.

Pre-disturbance inventory protocols focused on
wildlife that are or may be at risk of extirpation,
Guideline Alberta require protection to prevent them from
becoming at risk, or other species of management
concern.

Sensitive Species
Inventory Guidelines

Developed for various wildlife species believed
to be declining in Alberta and Canada. Used
to assess the status of individual species and to
support federal/ provincial legislation and
recovery plans.

Status Canada/

Wildlife Status Reports Ranking Alberta

References:

Alberta Environment and Parks. 2016. Draft Alberta Grizzly Bear (Ursus arctos) Recovery
Plan. Alberta Environment and Parks, Alberta Species at Risk Recovery Plan No. 38.
Edmonton, Alberta, Canada. Available Online:
http://aep.alberta.ca/files/GrizzlyBearRecoveryPlanDraft-Jun01-2016.pdf.

Alberta Whitebark and Limber Pine Recovery Team. 2014a. Alberta Whitebark Pine Recovery
Plan 2014 — 2019. Alberta Environment and Sustainable Resource Development, Alberta
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Species at Risk Recovery Plan No.34. Edmonton, Alberta, Canada. Available Online:
http://aep.alberta.ca/fish-wildlife/species-at-risk/species-at-risk-publications-web-
resources/plants/documents/SAR-WhitebarkPineRecoveryPlan-Jan-2014.pdf.

Alberta Whitebark and Limber Pine Recovery Team. 2014b. Alberta Limber Pine Recovery
Plan 2014 — 2019. Alberta Environment and Sustainable Resource Development, Alberta
Species at Risk Recovery Plan No.35. Edmonton, Alberta, Canada. Available Online:
http://aep.alberta.ca/fish-wildlife/species-at-risk/species-at-risk-publications-web-
resources/plants/documents/SAR-LimberPine-RecoveryPlan-Sep2014.pdf.

Environment and Climate Change Canada. 2016. Management Plan for the Western Toad
(Anaxyrus boreas) in Canada [Proposed]. Species at Risk Act Management Plan Series.
Environment and Climate Change Canada, Ottawa, Canada. Available Online:
http://www.registrelep-sararegistry.gc.ca/virtual sara/files/plans/mp-western-toad-e-
proposed.pdf

133.  Volume 6, Section 2.3, Table 2.3-1, pg. 37 Volume 6, Section 2.4.3.2.5, pg. 98

Benga provides Table 2.3-1 Field Surveys Conducted in the Wildlife Local Study Area
with survey efforts, time of year, and target species. Volume 1, Section E.9, Pg. E-174,
Benga states, “In addition to the VCs, the Project could potentially affect several other
special status or highly-valued wildlife species. A set of eight wildlife species were
selected as special status species: barn swallow, common nighthawk, short-eared owl,
bald eagle, golden eagle, mountain goat, bighorn sheep and wolverine.” Benga also
states, “There is suitable habitat for nesting nighthawks in the WLSA, particularly in the
patches of recently-harvested forest in the northern section.”

a) Of the eight selected wildlife species considered as special status or highly-valued
wildlife species, five were included in the field surveys conducted in the Wildlife
Local Study Area (Table 2.3-1). Provide rationale for the exclusion of barn swallow,
common nighthawk and mountain goat species from the field survey efforts
conducted in the Wildlife Local Study Area.

i) Discuss the baseline data for these species and provide adequate supporting
literature and/or sources used to determine baseline information.

Response:

Although species-specific surveys were not identified for mountain goat, barn swallow, and
common nighthawk, Benga does not agree with the suggestion that these species “were excluded
from field survey efforts”.

Specific surveys for mountain goat were not conducted because of the absence of suitable habitat
in the Wildlife Local Study Area (WLSA). Mountain goats typically remain in or near alpine
areas throughout the year although they will winter on south and southwest facing slopes or on
wind exposed ridges where snow cover is minimal (AFWD 2003). Nursery herds rarely move
more than 400 m from escape terrain which is predominantly characterized by cliffs or extremely
steep rocky slopes. The most suitable habitat is characterized by bands of cliffs intersected by
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rocky ledges and narrow chutes that lead onto talus of vegetated avalanche slopes (AFWD
2003). They rarely move to lower elevations except when accessing salt or mineral licks.
Although mountain goats will make seasonal use of other habitats, most researchers have
concluded that a primary limiting factor for this species is the availability of steep cliffs that offer
effective escape terrain (Poole et al. 2009, AFWD 2010). Suitable escape terrain is lacking in
the WLSA. In addition, while the mapped range for mountain goat and bighorn sheep includes
approximately one-third of the southeast portion of the WLSA (Consultant Report #9 (CR#9)
Wildlife, Figure 1.3-1), this area currently supports various land use activities including oil and
gas development, forestry, grazing, various seasonal recreational activities, and some rural
residences (CR #10), which can affect the behavioral responses of mountain goats (AFWD 2003)
and, therefore, potential suitability of this habitat for mountain goat.

Current levels of human disturbance in conjunction with the lack of suitable habitat did not
warrant specific mountain goat surveys. However, a number of baseline surveys conducted in
the WLSA are useful for evaluating potential seasonal habitat use by mountain goats. An aerial
raptor survey conducted on April 27, 2016, prior to leaf out, covered much of the WLSA (CR#9,
Figure 2.3-4). Although the mapped mountain goat and bighorn sheep range could not be
surveyed because of minimum above-ground and restricted activity period restrictions associated
with land use guidelines for mountain goats and bighorn sheep (AFWD 2010) and key wildlife
and biodiversity zones (AESRD 2015), respectively (CR#9, Section 2.3.2.2.1). Other surveys,
including camera trapping, pellet-group counts, and the winter track survey, covered all the
major habitat types in the WLSA. Based on the amount of survey effort conducted during other
baseline wildlife surveys between 2014 and 2016, Benga believes it is unlikely that mountain
goat would have gone undetected in the WLSA.

Barn swallow and common nighthawk were surveyed as part of the breeding bird survey.
Because of similarities in habitat use, the short-eared owl survey provided an additional
opportunity to obtain baseline data on common nighthawk. Three common nighthawks (one pair
and one individual) were recorded during the 2014 breeding bird survey (CR#9, Figure 2.4-3);
however, this species was not detected during the 2016 survey. No barn swallows were detected
during the 2014 breeding bird survey and one individual was recorded during the 2016 survey
(CR#9, Table 2.4-9). Both species have been recorded along the nearest North American
Breeding Bird Survey route, albeit in small numbers. During five surveys conducted between
2008 and 2014 along BBS Route 04-205, 15 barn swallows and one common nighthawk were
recorded, indicating that both species are uncommon in the WLSA.

References

Alberta Environment and Sustainable Resource Development (AESRD 2015). Recommended
land use guidelines: Key wildlife and biodiversity zones. Government of Alberta,
Edmonton, Alberta, Canada. Available Online: http://aep.alberta.ca/fish-
wildlife/wildlife-land-use-guidelines/documents/KeyWildlifeBiodiversityZones-Apr08-
2015.pdf.

Alberta Fish and Wildlife Division (AFWD). 2003. Management plan for mountain goats in
Alberta. Wildlife Management Plan Series No. 7. Alberta Fish and Wildlife Division,
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Edmonton, Alberta, Canada.

Alberta Fish and Wildlife Division (AFWD). 2010. Recommended land use guidelines for
mountain goat and bighorn sheep ranges in Alberta. Alberta Fish and Wildlife Division,
Edmonton, Alberta, Canada.

Poole, K.G., K. Stuart-Smith and L.LE. Teske. 2009. Wintering strategies by mountain goats in
interior mountains. Canadian Journal of Zoology 87: 273-283.

134. Volume 6, Table 2.3-1, pg. 37

Benga provides a table which outlines the survey, timing, Sensitive Species Inventory
Guidelines (SSIG) and targeted species. As per the SSIG, the essential habitat surveys
ensure that habitat features necessary for the suite of the raptor species are protected and
buffered when new disturbances are placed on the landscape. This type of survey
combines the benefit of nest searches with the additional benefit of identifying important
habitat features. Benga states, that, “Each essential habitat feature was assigned a
restricted activity buffer.”

a) Justify why the target species northern goshawk, golden eagle and bald eagle, which
were captured in the aerial survey, were excluded from the “Raptor Essential Nest
Habitat Survey.”

i) Discuss the baseline data regarding nest habitat types for these species and
provide adequate supporting literature and/or sources to determine the baseline
information.

Response:

Although not identified as target species in CR#9 Table 2.3-1, northern goshawk, bald eagle, and
golden eagle, along with other forest raptors, were not excluded from the raptor essential habitat
nest survey. As indicated in the SSIG (GoA 2013), the primary intent of the boreal and foothills
raptor survey protocol, in addition to locating raptor nests, is to identify essential habitat features
for various forest nesting raptors and to provide data that can be used to evaluate raptor habitat
suitability. The survey protocol includes aerial surveys to supplement the success of on-the-
ground essential habitat surveys, and while it is not specifically designed to capture all species of
breeding raptors (GoA 2013), the intent is to maximize detection of breeding raptors to the extent
possible.

Based on the results of the raptor aerial and essential habitat features surveys and other baseline
wildlife surveys, northern goshawk was not detected in the WLSA although potential nest site
features such as large trembling aspen and balsam poplar trees in mature closed mixedwood and
coniferous forests were present (CR#9, Table 2.4-18, Figure 2.4-8; Schaffer et al. 1999). In
addition, as indicated in CR#9, Section 2.4.3.2.4.1.1.2, bald eagles typically nest in the vicinity
of large water bodies where fish, waterbirds, and other prey are available. With the possible
exception of the Crowsnest River, no large waterbodies occur in the WLSA. Golden eagles
prefer to nest on ledges on steep cliffs, which also do not occur in the WLSA. While both eagle
species have been observed in the area, no nests or suitable nest sites were observed in the
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WLSA during the raptor aerial and essential habitat nest surveys or located incidentally during
other baseline wildlife surveys.

References

Government of Alberta (GoA). 2013. Sensitive species inventory guidelines. Edmonton,
Alberta, Canada. Available online at: http://esrd.alberta.ca/fish-
wildlife/wildlifemanagement/ sensitive-species-inventory-guidelines.aspx.

Schaffer, W., B. Beck, J. Beck, R. Bonar, and L. Hunt. 1999. Northern goshawk reproductive
habitat: Habitat suitability index model, Version 3. Available Online:
https://friresearch.ca/sites/default/files/null/HSP 1999 10 Rpt NorthernGoshawkRepro
ductiveHabitat.pdf.

135. Volume 6, Section 2.3.1.1.2, pg. 39

Benga states, that the amphibian acoustic and non-acoustic surveys “were conducted May
3-4,2016 and May 16-18, 2016 for the acoustic and visual survey efforts. As per the
Sensitive Species Inventory Guidelines (SSIG), the survey efforts for acoustic are at least
three times during breeding season and for the visual survey, the survey efforts should be
conducted at least twice during the appropriate survey period.

a) Clarify if these dates meet the Sensitive Species Inventory Guidelines (SSIG) for
surveying efforts for both the acoustic and visual surveys. Provide the dates
corresponding to survey efforts, which align with the acoustic surveys completed
versus the visual surveys completed based on species and survey period.

Response:

The SSIG recommends that call (acoustic) surveys for amphibians be conducted three times
during the breeding season, but it is also noted that the required survey frequency will depend on
the purpose of the survey, stating that “for species composition surveys, the number of surveys
required may be dictated by what species are found during the first visit to the site. If all
expected species are recorded, no further site visits are required” (GoA 2013). The primary
goals of the amphibian surveys conducted in the WLSA were to determine whether species of
concern occur in the area and to identify important breeding habitats. Accurate population
estimates, which are problematical for most amphibian species, were not considered essential for
purposes of environmental impact assessment and mitigation planning.

Benga feels that the two 2016 surveys, together with the 2014 survey accomplished these goals.
The 2014 survey, which took place from June 2-5, fell within the recommended acoustic survey
period for the western toad, a late breeding species (GoA 2013). The 2016 surveys, which took
place from May 3-4 and again on May 16-18, fell within the recommended acoustic survey
periods for the Columbia spotted frog and the northern leopard frog, two early breeding special
status species. Several other factors should also be considered:

e During each of these surveys, survey conditions and weather were suitable,
conforming to SSIG guidelines.
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e All expected anurans were recorded in the WLSA, with the exception of the northern

leopard frog, which has disappeared from much of its former range in central and
western Alberta (GoA 2014).

e The surveys included all wetlands and waterbodies that could be identified in the
WLSA.

In 2016, two visual surveys were conducted to provide information on occurrence and habitat
use of less vocal species (i.e., Columbia spotted frog and northern leopard frog) as well as the
long-tailed salamander and tiger salamander, which do not call. Visual surveys were conducted
during the same time periods as the 2016 call surveys. SSIG guidelines indicate that visual
surveys can be carried out between May and September but point out that May is an optimal time
because there is also an opportunity to observe egg masses (GoA 2013). Together, the call
surveys and visual surveys resulted in the detection of Columbia spotted frogs at six stations,
long-toed salamanders at seven stations, and western toads at three stations.

References

Government of Alberta (GoA). 2013. Sensitive species inventory guidelines. Edmonton,
Alberta, Canada. Available online at: http://esrd.alberta.ca/fish-
wildlife/wildlifemanagement/ sensitive-species-inventory-guidelines.aspx.

Government of Alberta (GoA). 2014. Species at Risk 2013-2014 Recovery Action Summary:
Northern leopard frog. Available Online: http://aep.alberta.ca/fish-wildlife/species-at-
risk/species-at-risk-publications-web-resources/amphibians/documents/SAR-
NorthernLeopardFrogRecoveryAction-May2014.pdf

136. Volume 6, Section 2.3.2.1, Page 39

Benga states, for the breeding songbird survey, “The placement of points was determined
prior to the survey using available aerial imagery and ecosite phase mapping. Survey
points were generally placed at least 50-m from habitat edges and from roads and trails.”
The SSIG Section 10.3.2.3 Local Study Area Investigations states, “If sampling is to be
done over a larger area, for instance at a local study area level, regularly spaced point
counts along transects across a random stratification of habitat types associated with the
study area should be employed. [These should]... be sufficient to inform an appropriate
RSF or HSI model.”

a) Provide Benga’s placement of points for the breeding songbird survey as it relates to
the requirements per the SSIG.

i) Discuss and provide reasoning for the placement of the breeding songbird survey
points if different from the SSIG.

Response:

The procedures followed in placement of sample points for the breeding songbird survey comply
with the SSIG guidelines. Sampling was stratified on the basis of habitat type with point count
stations distributed throughout the WLSA to ensure geographic coverage to the extent possible.
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The point count stations were spaced at a minimum of at least 300 m intervals to avoid possible
double counting of breeding birds. While the specific location of point count stations within
habitats was a random distribution, Benga considered that it was necessary to place the stations
at least 50 m from habitat edges to more clearly identify habitat associations for data analysis.
Placement of transects was influenced by access, terrain, and safety considerations, as well as the
need to sample the range of habitat types that occur in the WLSA. The heterogeneity of habitat
types in the WLSA, together with access and safety considerations, did not make a completely
random selection of transect locations practical in this case. This approach has been widely used
in other environmental impact assessments in Alberta.

137. Volume 6, Section 2.3.3.1.2, pg. 41

Benga states, “While it was not possible to accurately associate individual owls with a
specific habitat types, a summary of habitats within 800 m of each owl was determined.”

a) Discuss and provide a breakdown of the methodology that Benga used to determine
the summary of habitats within 800 m of each owl.

i) Provide the habitat summary per owl observed within the surveys completed.
Response:

GIS mapping was used to determine habitat composition associated with each owl survey station
(Figure 137-1), which was used to characterize potential owl habitats sampled in the WLSA
(CR#9, Table 2.4-13). Areas of each habitat type that occurred within an 800 m radius of each
survey station were then calculated. Dominant habitat associations for the 11 owl survey points
were summarized and provided in the wildlife baseline report (CR#9, Table 2.4-13), and a
summary of the habitat associations for each owl detected during the surveys is presented

Table SIR 137-1. One great gray owl was detected incidentally in 2014 outside of the WLSA
while three great-horned owls were identified at two sites in 2015 during the owl survey. As
well, one great gray owl was incidentally observed during the 2015 owl survey during travel
between survey stations (GMO 8) and two incidental sightings of barred owls were recorded in
the WLSA (CR #9, Figure 2.4-4) in 2016 (Table SIR 137-1, Figure 137-1).

Table SIR 137-1 Summary of Habitat Types Associated with Owl Detections in the
WLSA.
Species Detected Location' Habitat Type arae)z; ,or/:) t(;fl
Anthropogenic Disturbance 73.7 36.7
Closed Mixedwood 12.9 6.4
Grassland 20.8 10.3
Iiﬂifﬂgﬁaggglvgggi) GMOS Moderate Mixed Coniferous 47.6 23.7
Open Pine 28.0 0.6
Open Mixedwood 1.2 13.9
Rock Barren 16.8 8.4
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Table SIR 137-1 Summary of Habitat Types Associated with Owl Detections in the
WLSA.
Species Detected Location' Habitat Type ‘8::)3 ,or/:) t(;ti
Totals 20.1.0 100.0
Anthropogenic Disturbance 53.4 26.6
Closed Mixedwood 122.8 61.1
Great Horned Owl and Barred Closed Spruce 3.5 2.7
Owl (Two Incidental GMO9 Grassland 7.0 3.5
Observations) Open Deciduous 1.0 0.5
Open Mixedwood 10.2 5.1
Shrubby Wetland 1.1 0.5
Totals 201.0 100.0
Anthropogenic Disturbance 39.5 19.7
Closed Mixed Coniferous 2.0 1.0
Closed Mixedwood 18.5 9.2
Closed Spruce 6.0 3.0
Great Horned Owl GMO12 Orassland 187 >3
Open Deciduous 0.6 0.3
Open Mixed Coniferous 39.2 19.5
Open Mixedwood 36.4 18.1
Open Pine 38.8 19.3
Shrubby Wetland 1.3 0.6
Totals 201.0 100.0
Anthropogenic Disturbance 359 59.1
Closed Mixedwood 0.8 1.3
Open Mixed Coniferous 6.9 11.4
Great Gray Owl? 3 -
Open Mixedwood 3.5 5.8
Upland Shrub 0.1 0.2
Waterbody 13.6 223
Totals 60.7 100.0

! Owl survey stations are depicted by GMO prefix on location label.
2 Reflects only mapped habitats located within the WLSA.
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138. Volume 6, Section 2.3.3.4, Pg. 43

Benga states, “Survey stations were selected due to their proximity to suitable habitat and
ability to attain an appropriate vantage point from which to survey the habitat to ensure
optimum visibility of the landscape. All other habitats adjacent to the surveyed suitable
grasslands and clearings and within 400 m of the survey station were also surveyed.” The
SSIG, Section 6.3.2.2, for non-linear development describes the survey effort required to
ensure full coverage of the development site, where the exact number of survey points
will depend on the proposed development footprint.

a) Benga does not state that they had followed the SSIG for selection of survey points
within Section 2.3.3.4. Clarify whether the SSIG had been followed regarding the
survey points for short-eared owls and provide the rationale and strategy for the
survey points chosen.

Response:

The procedures used in the short-eared owl survey followed the SSIG guidelines for conducting
roadside/point count surveys (CR#9, Section 2.3.3.4.1). All grassland and open habitats were
assessed prior to the survey to determine potential suitability for short-eared owls. Thirty-six
survey points were selected to provide good representation of each habitat type (CR#9,

Table 2.4-14). In total, the 2016 short-eared owl survey covered 1,127.4 ha, representing 20% of
the available habitat in the WSLA. Most of the survey points were located within or
immediately adjacent to the mine area and along the mine access/conveyor corridor (CR#9,
Figure 2.3-6). As recommended in the SSIG guidelines, survey points were selected to provide
optimum visibility of the surrounding landscape.

In accordance with SSIG guidelines, each station was surveyed three times during the breeding
season. Surveys began 60 minutes prior to sunset and continued until 30 minutes after sunset.
Two observers with binoculars counted any owls seen or heard within 400 m of each point
during a three minute observation period. Also in accordance with SSIG guidelines, the survey
protocol called for a ground search for a nest if a short-eared owl was observed; however, as
reported, no owls were observed. Other species observed during the survey were recorded as
incidental observations. Benga feels that they have made a reasonable effort to follow SSIG
guidelines for this species and that the results of the survey strongly affirm that there is a low
likelihood that short-eared owls were present in the proposed development area at the time of the
baseline surveys.

139. Volume 6, Section 2.4.3.2.4.1.2.2, Table 2.4-16, Pg. 94

Benga provides a table which outlines the raptor nests detected during the aerial raptor
nest and songbird survey in the Wildlife Local Study Area. The table includes the
species, nest type, nest status and habitat type.

a) Clarify the definitions of and provide how Benga determined an “active” vs.
“inactive” nest status based on the aerial raptor and songbird survey.
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i) Discuss how the essential raptor nest habitat survey results advised the nest status
as “active” vs. “inactive.” Provide justification and supporting literature for the
nest status definitions and results.

Response:

As described in CR#9, Section 2.3.3.2.1, raptor nests identified during the aerial survey were
classified as “active” if (a) eggs or an incubating adult were present and (b) the nest showed
evidence of recent construction and use. If the status and species associated with a nest could not
be verified during the aerial survey the nest site was revisited on the ground during the breeding
season to confirm species and occupancy as recommended by the SSIG (GoA 2013).

The essential raptor nest survey also followed SSIG. Nest structures identified during the survey
were classified as “active” if (a) adults or young were visible or audible in the nest from the
ground, (b) an adult was defending the nest site, or (c) fresh sign (feathers, pellets, prey remains)
were present at the nest site. As noted in the SSIG guidelines for Boreal and Foothills Raptors
(GoA 2013), “a nest can be considered active by the presence of birds or if there is fresh sign
apparent”. These procedures were also followed if a nest structure was encountered during other
baseline wildlife surveys conducted in the WLSA.

References

Government of Alberta (GoA). 2013. Sensitive species inventory guidelines. Edmonton,
Alberta, Canada. Available online at: http://esrd.alberta.ca/fish-
wildlife/wildlifemanagement/ sensitive-species-inventory-guidelines.aspx.

140. Volume 6, Section 3.2.5.2.1, pg. 177

Benga states, “Rating adjustments factoring the proximity of disturbance features were
also incorporated through the use of Zones of Influence (ZOls), which are areas
surrounding disturbances that wildlife may avoid because of sensory disturbance. This
allows for an accounting of indirect habitat loss.

Disturbance ZOIs for the Project were based on the operations phase, under the
assumption that the construction phase will be short-term.”

a) Provide the rationale for each of the specific ZOI per each valued component that was
selected in the habitat availability and suitability model. Provide supporting literature
and/or sources for the conclusions provided.

Response:

The rationale for the ZOIs established for each wildlife VC, as well as a review of supporting
literature, is provided in CR#9, Appendix C. Benga notes however that, although the response of
a species to sensory disturbance is clearly a factor that should be considered during habitat
suitability modeling, the availability of pertinent scientific literature that can be used to establish
disturbance zones is lacking for many wildlife species. In such cases, professional judgement by
biologists familiar with the species is used, sometimes relying on research conducted on closely
related or comparable species.
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141.

Volume 6, Section 5.0 Application Case Assessment, Page 238-287
Volume 6, Section 3.2.5.3, pg. 178

Volume 6, Section 3.2.5.4.3, Table 3.2-8 pg. 181

Volume 6, Section 3.2.5.4.4, pg. 181.

Benga discusses the environmental impact assessment using evaluation criteria for each
of the Valued Components within Section 5.0 of Volume 6. Examples of statements
include, “With mitigation, the effects of the Project on [valued component] abundance in
the WLSA are expected to be local in extent, extended in duration, continuous in
frequency, reversible in the short term, low in magnitude, and not significant. The project
contributions are expected to be negative, the confidence rating of these predictions is
moderate, and the probability of occurrence is low. Project development is not expected
to after [valued component] abundance in the WRSA.”

For the majority of Valued Components, a description of the relationship between the
significance rating and the scientific effect threshold is not provided. The EIA report also
does not provide a description of the range of natural variability of ecological, social, or
economic parameters associated with each of the wildlife VCs identified and does not
identify critical threshold levels for significance that would enable a determination of
significance.

a) For each of the valued components, the evaluation criterion for assessing the
environmental impact on change in movement, change in abundance and change in
mortality risk lacks clear rationale to support the conclusions. As such, this lacks
transparency of process or the ability of a stakeholder or reviewer to follow the
assessment logic from baseline data through to final impact rating.

i) Provide the qualitative or quantitative analysis for each of valued component
species, when using the evaluation criterion for assessing change in movement,
change in abundance and change in mortality risk. Include adequate support
and/or sources to support conclusions provided.

Response:

To provide additional transparency of process, the following additional information on
assessment evaluation criterion is provided.

Assessment Approach

In conducting the wildlife assessment, a systematic approach to effects assessment was used to
determine the overall significance of the Project to selected wildlife VCs. This approach was
based on the following considerations:

o Selection of Valued Components - The wildlife species at risk associated with this
Project include olive-sided flycatcher, little brown bat, short-eared owl, and common
nighthawk. Similarly, western toad (Committee on the Status of Endangered Wildlife
in Canada [COSEWIC] — Special Concern for calling and non-calling populations),
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barn swallow (COSEWIC — Threatened), and grizzly bear (COSEWIC — Special
Concern) are also included. Although not federally-listed species, the list of VCs was
expanded to include the great gray owl, Columbia spotted frog, American marten,
Canada lynx, elk and moose and high level assessments of several other special status
species, including the bald eagle, golden eagle, wolverine, mountain goat and bighorn
sheep. This list not only includes species of socio-economic and cultural importance,
but constitutes a list of indicators that adequately represent the natural biodiversity of
the Project area CR #9, Section 3.2.3).

e Measurable Parameters and Threshold Criteria — Where possible, measurable
parameters were selected to facilitate the measurement of potential Project-related
effects and cumulative effects on wildlife VCs. For the most part, change in habitat
availability (both direct and indirect effects) was used to quantitatively assess Project-
related landscape changes in the WLSA, WRSA, and GBRSA for all wildlife VCs
and special status wildlife. Land clearing during Project construction creates a direct
loss of habitat, which for many wildlife species, represents the greatest single effect
of the Project. Habitat change (ha and %) can affect wildlife behavior, breeding
success, mortality risk, and wildlife abundance. In addition, linear features density
(km/km?) was used as a second measurable parameter to quantitatively assess Project
effects on movement, mortality risk, and habitat fragmentation (habitat change) for
moose, elk, and grizzly bear where applicable.

Where possible, threshold criteria were established for each wildlife VC and special
status wildlife species based on an extensive review of available literature and largely
reflected effects of Project development on changes in habitat availability, movement
patterns, and mortality risk (CR #9, Section 3.2.5.4). Changes in wildlife abundance
were for the most part assessed qualitatively.

o Baseline Case Assessment — A quantitative (field data, based on the measurable
parameters used) and/or qualitative (field data, available literature) description of
existing (baseline) environmental conditions for each wildlife VC (CR #9, Section
4.0) was conducted which implicitly included those effects that have been caused by
past or present projects or activities that have been or are currently being carried out.

o Application Case Assessment — A quantitative (field data, based on the measureable
parameters used) and/or qualitative (field data, available literature) description of how
Project-related effects on wildlife VCs were undertaken (CR #9, Section 5.0). This
included descriptions of how an effect may occur or how the Project will interact with
each wildlife VC; consideration of proposed wildlife protection, mitigation (including
recovery strategies), and reclamation measures to minimize or avoid the effect
(CR #9, Section 7.0); and an assessment of the significance of residual effects
following mitigation.

e Planned Development Case - Past, present or reasonably foreseeable future projects
or activities that were or will be carried out in the GBRSA were considered for
identifying cumulative environmental effects for all phases of the Project (CR #9,
Section 6.0). Although no Project-related residual effects were identified, a
cumulative effects assessment on five wildlife VCs was conducted because of their
dependence on and sensitivity to loss of mature and old-growth forests in the region.
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Using quantitative (field data, based on the measureable parameters used) and/or
qualitative (field data, available literature) information, cumulative effects on the five
wildlife species were assessed.

o Determination of Significance — Where possible, threshold criteria or standards
were used to determine the significance of Project-related effects on wildlife VCs and
special status wildlife species. The determination of the significance of residual
Project effects was then made using the threshold criteria or standards, and/or the
measurable parameters identified for each wildlife VEC along with available
literature and professional judgement. The significance determination was based on
significance criteria for assessing the environmental effects of the Project (CR #9,
Table 3.2-4). The determination of the significance of residual cumulative effects
was made using the same approach that was used for the Application Case
Assessment. In the context of CEAA (2017), the approach used to determine whether
an adverse effect was significant for the Project was comparable to the reasoned
argumentation and professional judgement methodologies described in the guidance
document.

Rationale for Assessment Criteria

Project effects were assessed in accordance with assessment criteria identified in the Terms of
Reference. Magnitude refers to the expected size or severity of the potential Project-related
effect. The magnitude of potential effects was assessed qualitatively based on key issues of
concern for each wildlife Valued Component (VC) that would be affected by Project
development including the proportion of habitat affected within the spatial boundaries
established for the Project WLSA, WRSA, and GBRSA], natural annual variation, and
established threshold criteria or standards, where possible. The qualitative definitions for low,
moderate, and high magnitude that were used to guide the determination of magnitude of
potential effects were provided in Section D.2.5.3, Table D.2.5-2 of CR #9 but is provided
below:

e Low: Disturbance predicted to be somewhat above typical background conditions, but
well within established or accepted protective standards and normal socio-economic
fluctuations, or to cause no detectable change in ecological, social or economic
parameters.

e Moderate: Disturbance predicted to be considerably above background conditions but
within scientific and socio-economic effects thresholds, or to cause a detectable
change in ecological, social or economic parameters within range of natural
variability.

e High: Disturbance predicted to exceed established criteria or scientific and socio-
economic effects thresholds associated with potential adverse effect, or to cause a
detectable change in ecological, social or economic parameters beyond the range of
natural variability.

The Project footprint is located on a landscape that was previously disturbed by historical mining
and left unreclaimed. As examples, a portion of the proposed mine footprint was previously
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mined in the 1950s and 1960s by surface mining. The Grassy Mountain landscape currently has
a surface mining trench, with surface waste rock and discarded coal fine piles on either side or
within the mined trench. This legacy disturbance was not reclaimed and provides no to poor
habitat quality for various wildlife species. Based on this level of unreclaimed disturbance, the
area was interpreted as having a High magnitude disturbance, which was used as a benchmark
for characterizing magnitude of potential effects of the Project. Potential residual effects were
based on any potential effects that may exist once Project mining is complete and all of the
proposed mine footprint, including the legacy mining has been reclaimed. The primary intent of
the reclamation mitigation is to reclaim the site to a state equal to or better than what existed
prior to the legacy mining. Details of this reclamation plan were provided in Volume 1, Section
F (Conservation and Reclamation Plan). The residual effects remaining after mitigation and
reclamation were characterized based on an effectively and fully reclaimed site. Many examples
of successful reclamation at mine sites exist across Alberta and elsewhere in western Canada.
The magnitude of residual effects was based on professional judgment (CEAA 2017) using the
level definitions provided in CR #9, Section D.2.5.3, Table D.2.5-2.

For potential effects on movement, mortality risk, and abundance, the magnitude of residual
effects was rated low for all species assessed as VCs (including little brown myotis, olive-sided
flycatcher, western toad, and grizzly bear, as well as great gray owl) (CR #9, Section 5.3.11,
Table 5.3-26). Following reclamation, which aims to provide a diversity of natural wildlife
habitats representative of the region, it is anticipated that the movement, mortality risk, and
abundance of these species will be little changed from general baseline conditions.

The magnitude of potential effects on habitat availability for olive-sided flycatcher and little
brown myotis was conservatively characterized as moderate. The rationale for this is that the
reclaimed landscape is anticipated to be different from the current landscape; more different than
would happen from natural disturbance such as fire. Because reclamation aims to restore the
area to natural land cover representative of the area and consisting of suitable habitats for these
three species, the magnitude of effects is believed to be lower than high.

The magnitude of potential effects on habitat availability for western toad and grizzly bear was
characterized as low, because the reclaimed landscape is anticipated to have more wetland area
and primary source habitat that currently exists for these two species, respectively. Benga
considers this characterization as conservative since the actual magnitude for western toad and
grizzlies may be low (less than) because of the increase of suitable habitat after reclamation.

The overall magnitude of potential effects on barn swallow, common nighthawk, and short-eared
owl were characterized as low (CR #9, Section 5.4.9, Table 5.4-1), as a result of the diversity of
habitats provided in the reclaimed landscape. Similarly, adverse residual effects on species such
as moose, elk, lynx and marten are expected to be low, because, over the long term, the amount
of effective habitat for these species in the reclaimed landscape is predicted to be greater than
currently exists.
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Use of Thresholds

Benga used the conservative threshold of 20% loss of effective habitat at the regional level for
significance of effect of habitat loss on wildlife species. Literature reviews support a threshold
of 70% to 90% loss (or 10% to 30% regional landscape remaining effective habitat) for
extirpation, with acknowledgment that effects on body condition, reproductive potential, and
abundance are likely prior to extirpation (CR #9, Section 3.2.5.4.1). Every species will have a
unique area-specific threshold for the maintenance of its health, reproductive output, and
population size. Although these thresholds are not known for the VCs in general, and the VCs
within the region and Project area specifically, Benga believes that the use of 20% loss as a
residual effect to determine significance is a conservative threshold at which healthy populations
will exist. In addition, other evaluation criteria (CR #9, Section 3.2.4, Table 3.2-4) were
considered in determining overall significance, particularly the magnitude, reversibility, and
duration of the effect on each wildlife VC.

Within each of the available Recovery Strategies or Management Plans, there are no specific
guidance about the nature of or requirements for critical habitats for olive-sided flycatcher, little
brown myotis, western toad, and grizzly bear. Consequently, it is not possible to develop
Project-specific quantitative thresholds for habitat loss for each of these four species at risk.
Therefore, the conservative 20% loss threshold was used. Residual effects for these species were
rated not significant because:

o Habitat will be progressively reclaimed throughout the lifespan of the Project, making
the loss of olive-sided flycatcher habitat temporary but long-term (CR #9,
Section 5.3.3.1). The residual effect is expected to be reduced to well under 20%
local habitat loss, and therefore much lower than 20% regionally.

o Since disturbed habitats will be progressively reclaimed throughout the life of the
Project, the effects of bat roosting habitat availability will be temporary and
reversible (CR #9, Section 5.3.5.1). Although old or mature trees are most likely to
provide suitable roosting cavities for bats in habitats adjacent to the Project footprint,
Benga will assess the potential for creating roosting sites for bats by constructing and
erecting bat houses in habitats adjacent to the Project footprint and in reclaimed areas.
The residual effect is expected to be reduced to well under 20% habitat loss locally,
and therefore much lower than 20% regionally.

e By Year 27, it is expected that there will be 8.3% less effective habitat available
(particularly high-quality habitat) locally for western toad than was present under
baseline conditions (CR #9, Section 5.3.2.1). Losses of effective habitat for western
toad will be offset by reclamation and mitigation, which includes construction of
wetlands. The residual effect is expected to result in a gain in suitable habitat for
breeding toads and be very low regionally.

o Habitat will be progressively reclaimed throughout the lifespan of the Project, making
the loss of grizzly bear habitat temporary but long-term (CR #9, Section 5.3.8.1). The
residual effect is expected to result in a substantial increase in suitable habitat locally,
and to be very low regionally.
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Residual effects on habitat loss for the remaining wildlife VCs were considered to be not
significant for the following reasons:

e Columbia spotted frog - Same conclusion as for western toad;

e Great grey owl - By Year 27, it is anticipated that there will be 12% more suitable
habitat available locally than is currently present;

e American marten - Same conclusion as for olive-sided flycatcher;

o Canada lynx: - By Year 27, it is anticipated that there will be a 2.8% loss in effective
habitat regionally;

e Moose and elk - By Year 27, it is anticipated that there will be 20% and 60%
increases in effective habitat locally, respectively.

The existing landscape is extensively disturbed by previous development and current human
activity. Habitat availability for wildlife is expected to increase because the reclamation process
will include reclaiming previously unreclaimed landscapes from historical mining activities.

The approach to the wildlife assessment is provided in CR #9, Section 2.0. Table SIR 141-1
provides additional information regarding the evaluation criteria used for the assessment of
significance of potential Project impacts on identified wildlife VCs.

Table SIR 141-1

Summary of Valued Components, Key Indicators , Rationale and Decision
Methods Used to Support the Wildlife Assessment

VC Key Indicator Rationale Methods/Criteria/Thresholds/Residual
Amphibians
Methods:
Known to occur in WLSA; * Ficld surveys
indicator of wetland/ e Habitat suitability modelling/ mapping
aquatic/riparian-dependent Criteria:
. Occurrence (presence/ species; sensitive to changesin | Quantitative
Columbian absence), habitat use water quality; relies on L
Spotted Frog and distrbution breeding ponds which are of *  Qualitative
limited availability and Threshold(s) used:
distribution; vulnerable to e  Habitat loss
humz.ln c.hsturl.)ance; . Residual effects if:
provincially listed species.
e Breeding ponds/wetland habitats not
reclaimed
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Table SIR 141-1

Summary of Valued Components, Key Indicators , Rationale and Decision

Methods Used to Support the Wildlife Assessment

vVC Key Indicator

Rationale

Methods/Criteria/Thresholds/Residual

Occurrence (presence/

Known to occur in WLSA;
indicator of wetland/ aquatic-
dependent species; sensitive to

Methods:

e Field surveys

e Habitat suitability modelling/ mapping
Criteria:

e  Quantitative

Western Toad absence), habitat use, changes in water quality, e Qualitative
and distribution Vl.llnerable to hun}an. Threshold(s) used:
disturbance; provincially and )
federally listed species. *  Habitat loss
Residual effects if:
e Breeding ponds/wetland habitats not
reclaimed
Birds
Methods:

Relative abundance,

Olive-sided habitat use, and

Flycatcher

Known to occur in WLSA;
indicator of mature
coniferous/riparian forests,
burned woodlands, and edge

e Field surveys

e  Habitat suitability modelling/ mapping
Criteria:

e  Quantitative

e Qualitative (recovery plan)

distribution habitat bird species; Threshold(s) used:
provincially and federally bitat |
listed species. e Habitatloss
e Noise levels
Residual effects if:
e Coniferous forests not reclaimed
Methods:
e Field surveys
Known to occur in WLSA; e  Habitat suitability modelling/ mapping
indicator of mature and old Criteria:
Occurrence (presence/ growth forest bird species; ¢  Quantitative
Great Grey Owl | absence), habitat use, vulnerable to habitat loss and

and distribution

forestry practices; cultural
importance to First Nations;
provincially listed species.

e  Qualitative
Threshold(s) used:
e Habitat loss
Residual effects if:

e  Forests are not reclaimed
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Table SIR 141-1

Summary of Valued Components, Key Indicators , Rationale and Decision

Methods Used to Support the Wildlife Assessment

VC Key Indicator Rationale Methods/Criteria/Thresholds/Residual
Mammals
Methods:
e Field surveys
Criteria:
. Relative abundance, Kngwn to occur in WLSA; *  Quantitative
Little Brown . indicator of mature and old o
. habitat use, and . e  Qualitative
Myotis distribution growth forest species; federally
listed species. Threshold(s) used:
e  Habitat loss
Residual effects if:
e Roosting habitats are not reclaimed
Methods:
e Field surveys
Known to occur in WLSA; e  Habitat suitability modelling/ mapping
important fur harvest and First | Criteria:
American Relgtive abundance, Nations traditionql use species, e  Quantitative
Marten habitat use, and vulnerable to habitat o
distribution fragmentation and human *  Qualitative
disturbance; indicator of late Threshold(s) used:
succession coniferous forest. e  Habitat loss
Residual effects if:
e  Coniferous forests are not reclaimed
Methods:
e Field surveys
Known to occur in WLSA; e  Habitat suitability modelling/ mapping
important fur harvest and First .
. .. . | Criteria:
Relative abundance Nations traditional use species; o
. ’ vulnerable to habitat e Quantitative
Canada Lynx habitat use, and . o
SR fragmentation/ human e Qualitative
distribution : o
disturbance; indicator of early .
. . Threshold(s) used:
succession forest species; )
provincially listed species. » Habitat loss
Residual effects if:
e Forest habitats are not reclaimed

February 2018

177




- RIVERSDALE

BENGA MINING LIMITED
Grassy Mountain Coal Project
Supplemental Information Request

Table SIR 141-1

Summary of Valued Components, Key Indicators , Rationale and Decision

Methods Used to Support the Wildlife Assessment

vVC Key Indicator Rationale Methods/Criteria/Thresholds/Residual
Methods:
e Field surveys
Known to occur in WLSA: e Resource selection function modelling
culturally important to First Criteria:
Nations; potentially declining e Quantitative
Relative abundance, population in the Castle- e Qualitati y ¢
Grizzly Bear habitat use, and Livingstone region; susceptible lua itative (recovery/ managemen
distribution to industrial activities and plans)
vulnerable to conflicts with Threshold(s) used:
humans; provincially and e Habitat loss
federally listed species. o Linear features density
Residual effects if:
e  QGrassland habitats are not reclaimed
Methods:
e Field surveys
Known to occur in WLSA: e Habitat suitability modelling/ mapping
important recreational hunting | Criteria:
Relative abundance, and trad1t19na1 use species; e Quantitative
. culturally important to First o
Moose habitat use, and S e Qualitative
distribution Nations important prey for .
large predators; indicator of Threshold(s) used:
riparian and early to mid- e Habitat loss
successional habitats. e Linear features density
Residual effects if:
e  Winter core habitats are not reclaimed
Methods:
e Field surveys
) e Habitat suitability modelling/ mapping
Known to occur in the WLSA; Criteria:
important recreational hunting o
Relative abundance, species; culturally important to | ®  Quantitative
Elk habitat use, and First Nations; important prey e Qualitative
distribution for large predators; indi.cator of Threshold(s) used:
grassland/early successional bitat |
habitats. e  Habitat loss
e Linear features density
Residual effects if:
e  Winter core habitats are not reclaimed
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Table SIR 141-1

Summary of Valued Components, Key Indicators , Rationale and Decision

Methods Used to Support the Wildlife Assessment

VC Key Indicator Rationale Methods/Criteria/Thresholds/Residual
Wildlife diversity reflects the Methods:
Vgriat.ion in the gumbf.:r of e  Field surveys
wildlife species in a given area . .
taking into account habitat *  Habitat mapping
types/landscape cover classes. | Criteria:
Measures of relative It is a measure of ecosystem e Quantitative
Wildlife abundal.lce', d1§tr1b}1t19n hea'llth v.v1th. hlgher d1ver§1ty e Qualitative
Diversit and variation in wildlife | ratings indicating healthier
Y species and wildlife wildlife and vegetation Threshold(s) used:
habitat communities. Lower diversity e Reduced wildlife abundance
.ratlng.s indicate th.a‘F vegetation e Habitat loss
integrity (composition, . .
structure, and functioning) is Residual effects if:
affected which can affect e Permanent loss of wildlife species
wildlife use of reclaimed areas. diversity if habitats not reclaimed
References

Canadian Environmental Assessment Agency (CEAA). 2017. Determining whether a
designated Project is likely to cause significant adverse environmental effects under the
Canadian Environmental Assessment Act, 2012 — Technical Guidance. Draft Version 1,
April 2017. Ottawa, Ontario, Canada. Available Online: https://www.ceaa-
acee.gc.ca/050/documents/p80054/119238E.pdf.

142.  Volume 6, Section 5.3.9.2, pg. 278-280

Volume 6, Figure 5.3-41, pg. 504

Benga states, “A primary concern with respect to Project development is the potential
effect on seasonal movements of moose in and around the WLSA. Permeability of the
WLSA will be reduced by the Project footprint, particularly by the active mine site,
access road, rail loop and the coal conveyor. While moose movements in the WLSA will
be affected to some extent by the access road and the rail loop which will be at least
partially permeable, the active mine site and the coal conveyor is expected to affect
moose movements the most.”

Benga provides a figure that indicates the core habitat of moose and elk with the
disturbance permeability in the wildlife local study area at Application Year 14 and Year
27. Figure A.1.0-2 overlaying Figure 2.4-25/30 with a full overlay provided in Figures
5.3-41/42 (Vol6. Page.504-505) depicts where the proposed project footprint disturbance
could impact moose and elk in the areas of their highest detection frequency and core
habitat.

a) Benga recommends mitigation techniques to alleviate the potential effect on seasonal
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movements of moose and elk; however, partial to full impermeability exists as per the
figures and assessment. Provide reasoning and justification for Benga’s evaluation of
the environmental impact criterion and include appropriate literature and/or sources to
support conclusions provided.

Response:

The movement patterns of moose and elk in the region are not well known, but based on research
conducted in other areas (e.g., Maier ef al. 2005), Benga expects that moose in mountainous
areas will move to lower elevations during winter in response to increasing snow depths. As
discussed in CR#9, Section 5.3.9.2, it is likely that such seasonal movements would occur within
corridors of suitable habitat, such as the riparian zones along Blairmore Creek and Gold Creek.
The Crowsnest River valley has been provincially designated as a Key Wildlife and Biodiversity
Zone, in part because of its suitability as winter range for ungulates. The development of the
Grassy Mountain Coal Project will maintain riparian corridors along Blairmore Creek and Gold
Creek that are expected to function as effective movement corridors for moose during the period
of mine development. Benga acknowledges that the rail loadout facility could provide a further
barrier (in addition to Highway 3 and urban development at Blairmore) to the north-south
movement of ungulates between the Crowsnest River valley and higher elevation summer ranges
to the north during the period of mine operations.

While Benga does not expect mine operations to significantly alter north-south movements of
ungulates along Blairmore Creek and Gold Creek, the mine itself could disrupt local movements
of ungulates between core habitat patches associated with these drainages. Although the extent
of east-west movements are unknown, animals (particularly moose) are more likely to move
along riparian zones that cross over heights of land between drainages. The mine itself will
remain impermeable to ungulate movements through most of the construction and operation
phases but the effects are expected to be relatively short-term and by Year 27, the reclaimed
mine and dump areas are expected to support early-successional habitats attractive to both moose
and elk.

Although the mine itself represents an impermeable, physical barrier to ungulate movements
during the operations phase, the coal conveyor does not. As discussed in CR#9, Section 7.1.4,
effects of the conveyor on wildlife movements will be mitigated by installing wildlife crossings
(either underpasses or overpasses) at observable or probable ungulate travel routes along the

5.4 km length of the conveyor. This is a proven technology that has been shown to provide
effective mitigation for moose, elk, and deer (Greenwood and Dalton 1984, Brusnyk and
Westworth 1987, Coal Association of Canada 2003). At the Obed Mountain Coal Mine in west-
central Alberta, Brusnyk and Westworth (1987) studied the use of wildlife underpasses installed
at key locations along a 13 km coal conveyor leading from the mine site to a rail loadout in the
Athabasca River Valley. The study examined changes in wildlife use of the crossings during the
initial three year period following construction. Infra-red beams and recorders were used in
conjunction with winter and summer (prepared substrate) track counts to determine the crossing
success (the proportion of animals that approached the conveyor and successfully used the
crossing structure). The authors reported that moose, elk, and deer successfully crossed under
the 3 m high elevated sections of conveyor with use of crossings increasing over the 3 year

February 2018 180



- RIVERSDALE
. BENGA MINING LIMITED

Grassy Mountain Coal Project
Supplemental Information Request

period as animals habituated to the presence of the conveyor. There were also differences in
habituation rates between the species. While moose adapted relatively quickly reaching a
crossing success rate of 70% by Year 3, elk were less successful achieving 37% by Year 3 with
deer reaching 51%. Vehicle traffic along an adjacent access road may have been a primary
factor in unsuccessful crossing attempts although it was expected that a proportion of animals
that were unsuccessful in their initial attempt to cross beneath the conveyor would have been
successful in later attempts.

Deer and elk are also reported to have adapted very well to similar 3 m high underpasses
constructed along a coal conveyor at Teck’s Line Creek coal project in British Columbia’s Elk
Valley (Coal Association of Canada 2003). Greenwood and Dalton (1984) also reported that
mule deer freely passed under an operating coal conveyor at a mine in Utah wherever a 50 —

90 cm clearance existed. These authors recommended that, although a height of 1 m appears
sufficient for smaller ungulates like deer and bighorn sheep, underpass structures should have a
minimum clearance of 3 m for moose and elk.

Selection of optimum sites to install wildlife crossings and use of speed controls (including
signage and other enforcement) are important for improving crossing success rates. While these
previous studies support the conclusion that properly designed wildlife crossings can effectively
mitigate the impact of the coal conveyor on wildlife movements, there is also strong evidence
that resource roads disrupt wildlife movements to some degree, and it is likely that the corridor
containing the coal conveyor and the mine access will disrupt east-west movements of ungulates
in the WLSA to some degree. While this is not likely to interfere with seasonal movements
between summer and winter ranges, it could affect local movements and resource use (e.g.,
access to forage). There is a low likelihood, however, that these changes would affect survival
and the persistence of moose and elk populations in the area.

On this basis, although the operation of the Grassy Mountain Coal Mine will negatively affect
movements of moose and elk in the area, these effects can be mitigated with proper installation
of wildlife crossings and phased reclamation. Benga concludes that the residual effects will be
regional in extent but of low magnitude, not significant, and fully reversible (CR#9,

Table 5.3-26,).

References

Brusnyk, L.M. and D.A. Westworth. 1987. Ungulate monitoring studies in the Obed Marsh
thermal coal project area - Final Report. Prepared by D.A. Westworth & Associates Ltd.
for Union Oil Company of Canada Ltd., Calgary, Alberta, Canada.

Coal Association of Canada. 2003. Environment — Module 4. Available Online:
https://coal.ca/wp-content/uploads/2017/10/module-4-environment.pdf.

Greenwood, C.L. and L.B. Dalton. 1984. Mule deer passage beneath an overland coal conveyer.
Great Basin Naturalist 443: 499-504.

Maier, J.A K., J.M. Ver Hoef, A.D. McGuire, R.T. Bowyer, L. Sapterstein and H.A. Maier.
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2005. Distribution and density of moose in relation to landscape characteristics: Effects
of scale. Canadian Journal of Forest Research 35: 2233-2243.

b) Asper TOR 4.7.2. [A] (a), discuss and assess the impact regarding the hindrance in
the seasonal moose and elk movements patterns and distribution for all stages of the
project, particularly from east to west as the figures suggest partial to full
impermeability, hindering seasonal movements.

Response:

See response SIR 142a.

143. Volume 6, Section 5.5.2, Pg. 303

Benga discusses the environmental effects assessment on migratory birds with regards to
habitat fragmentation and connectivity, stating “With mitigation, the effects of Project
development on migratory bird movements are predicted to be local in extent, long in
duration, continuous in frequency, reversible in the short-term, low in magnitude and not
significant.” With a similar statement made for the environmental effects on migratory
birds regarding abundance.

Benga recommends mitigation techniques that may alleviate potential effects on habitat
fragmentation and connectivity and migratory bird abundance.

a) Provide the analysis for the conclusions made in the criterion for the environmental
impact on migratory birds and include supporting literature and/or sources for
conclusions provided.

Response:

Migratory birds are protected under the federal Migratory Birds Convention Act (MBCA), which
recognizes the following groups of birds: waterfowl, cranes, rails, coots, shorebirds, doves,
insectivorous birds (excluding blackbirds), grebes, bitterns, herons, gulls, terns, seabirds, and
loons. Of the 156 bird species with the potential to occur in the WLSA (CR #9, Appendix D),
116 (74.4%) are protected under the MBCA. Thirty-three of the protected migratory bird species
were detected within the WLSA during the songbird survey conducted to support the Wildlife
Assessment (Section 2.3.2, CR#9). Of these 33 species, 29 were detected at point count stations
and four were detected incidentally. An additional 30 species protected under the MBCA were
either detected at point counts located within 1 km of the WLSA, on BBS Route 04-205

(Section 2.4.3.2.1, CR#9), or through a query of the Alberta Fisheries and Wildlife Management
Information System (FWMIS) database. The remaining 53 migratory bird species have the
potential to occur within the WLSA based on their habitat preferences and geographic range.

The effects of Project development on 10 selected wildlife Valued Components (VCs) were
assessed quantitatively using habitat suitability index or resource selection function modelling
approaches. One of these species, the olive-sided flycatcher, is protected under the MBCA and
the federal Species at Risk Act (SARA) while the remaining nine species were either special
status species or species of management concern in Alberta. In addition, high-level assessments
(which did not include habitat suitability index modelling) were conducted for eight species, two
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of which are protected by the MBCA and SARA (common nighthawk and barn swallow) and six
which were either special status species or species of management concern in Alberta.

As indicated in CR #9, Section 3.2.3, wildlife VCs were selected based on various criteria
including ecological, economic, and traditional use importance. The VCs served as indicator
species to focus the wildlife assessment in accordance with current practice in Alberta and
Canada. Many of the migratory birds present in the WLSA have habitat requirements that
overlap those of other wildlife VCs that were selected. For example, the Project effects on
habitat availability for the Columbia spotted frog was expected to be similar for shorebirds and
other migratory bird species that rely on ponds, streams and wetlands.

However, to further assess the effects of the Project on migratory birds, species that may occur in
the WLSA were divided into broader groups based on their preferred habitat type

(Table SIR 143-1). Most of the migratory bird groups have habitat requirements that are similar
to wildlife species selected as VCs (Table SIR 143-1), although some do not. A high-level
assessment of potential Project effects on habitat availability, fragmentation and connectivity,
mortality risk and health, and abundance for each group of migratory birds was conducted based
on the criteria described in CR #9, Table 3.2-3.

Habitat Availability

The largest effect of Project development on migratory birds will be direct habitat loss, most of
which is expected to be temporary as disturbed habitats will be reclaimed progressively during
Project operations and following Project closure. Wildlife habitat availability under the Baseline
and Application (Years 14 and 27) Cases is summarized in CR #9, Table 5.1-1.

Shorebirds, waterfowl and other wetland-dependent birds (Table SIR 143-1) are expected to be
minimally affected by habitat loss since wetlands and waterbodies are scarce in the WLSA.
Under the Baseline Case, there are only 17.9 ha (0.3%) of shrubby wetland, 4.8 ha (0.1%) of
treed wetland, and 63.9 ha (1.1%) of waterbody habitats in the WLSA. During Year 14 of the
Application Case, shrubby wetland and waterbody habitats will be reduced by 72.6% (17.9 to
4.9 ha) and 0.1% (63.9 to 63.8 ha) respectively, while the treed wetland habitat type will remain
unaffected by Project development. By Year 27 of the Application Case, the areal extent of
shrubby and treed wetland will not have changed from Year 14. However, following post-
closure reclamation, the waterbody habitat type will increase by 59.2 ha (92.7%) from the
Baseline Case. Thus, by Year 27 of the Application Case, habitat availability for waterfowl is
expected to increase while the availability of shrubby wetland habitat will decrease by 13.0 ha
(72.6%). Treed wetland habitat is expected to remain unchanged. The abundance of species that
prefer wet, shrubby habitats, such as common yellowthroat and Wilson’s warbler, may therefore
decrease in the WLSA as they will be displaced to similar, nearby habitats. However, many of
the species that prefer wet, shrubby habitats may also occur in upland habitats with thick shrubs
as well as in shrubby riparian habitats. Upland habitats with thick shrub cover account for 0.2 ha
of the WLSA and will be unaffected by Project development. Project development will also
avoid riparian habitats by a minimum of 100 m.
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Table SIR 143-1

Migratory Bird Species! with the Potential? to Occur in the WLSA and Their Habitat Preferences

backed Woodpecker, Brown Creeper,
Evening Grosbeak, Pileated Woodpecker

Migratory Bird Species Included SARA I.‘ISted Habitat Preferences VCs W{th Similar
Group Species Requirements
Shorebirds and Other Birds American Dipper, Bank Swallow, Common None Wetlands, ponds, lakeshores, streams. Wet, Columbia Spotted Frog,
Reliant on Marshes or Yellowthroat, Killdeer, Lincoln’s Sparrow, shrubby area in case of Wilson’s Warbler and Western Toad
Rivers Marsh Wren, Northern Waterthrush, Sora, Common Yellowthroat.
Spotted Sandpiper, Wilson’s Snipe, Wilson’s
Phalarope, Wilson’s Warbler
Waterfowl American Coot, American Wigeon, Barrow’s None Wetlands, lakes, rivers, streams Columbia Spotted Frog,
Goldeneye, Blue-winged Teal, Bufflehead, Western Toad
Canada Goose, Common Goldeneye,
Common Merganser, Green-winged Teal,
Harlequin Duck, Hooded Merganser, Lesser
Scaup, Mallard, Northern Shoveler, Northern
Pintail, Ring-necked Duck, Redhead, Wood
Duck
Grassland or Open Country American Goldfinch, American Pipit, Bobolink, Grasslands. Shrubby habitats at forest edges Elk
Birds Bobolink, Brewer’s Sparrow, Clay-colored Common (Fox, Golden-crowned and White-crowned
Sparrow, Common Nighthawk, Eastern Nighthawk Sparrow) Common Nighthawk was
Kingbird, Fox Sparrow, Golden-crowned assessed as a special status
Sparrow, Mountain Bluebird, Mourning wildlife species in Section
Dove, Savannah Sparrow, Tree Swallow, 5.4.2, CR#9.
Vesper Sparrow, Western Meadowlark,
White-crowned Sparrow
Old-Growth Forest Birds American Three-toed Woodpecker, Black- None Mature to Old Growth Forests Great Gray Owl,

American Marten

Coniferous-dominant Forest
Birds

Boreal Chickadee, Cassin’s Finch,
Cordilleran Flycatcher, Golden-crowned
Kinglet, Hammond’s Flycatcher, Mountain
Chickadee, Olive-sided Flycatcher, Pine
Grosbeak, Purple Finch, Red-breasted
Nuthatch, Red Crossbill, Ruby-crowned
Kinglet, Townsend’s Solitaire, Townsend’s
Warbler, Varied Thrush, Western Tanager,
White-winged Crossbill, Winter Wren,
Yellow-rumped Warbler

Olive-sided
Flycatcher

Coniferous or Coniferous-dominant
Mixedwood Forests

Olive-sided Flycatcher,
American Marten, Canada

Lynx
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Table SIR 143-1 Migratory Bird Species' with the Potential? to Occur in the WLSA and Their Habitat Preferences
Migratory Bird Species Included SARA I.‘ISted Habitat Preferences VGs W{th Similar
Group Species Requirements
Deciduous-dominant Forest Alder Flycatcher, American Redstart, None Deciduous or Deciduous-dominant Little Brown Myotis,
Birds Baltimore Oriole, Black-capped Chickadee, Mixedwood Forests. Moose
Black-headed Grosbeak, Downy
Woodpecker, Gray Catbird, Lazuli Bunting, Some species may also breed in thick patches
Least Flycatcher, Ovenbird, Red-eyed Vireo, of deciduous shrubs.
Red-naped Sapsucker, Veery, Warbling
Vireo, White-breasted Nuthatch, Willow
Flycatcher, Yellow Warbler
Forest Generalist Birds American Robin, Calliope Hummingbird, Deciduous, coniferous, or mixedwood forests. Moose, Little Brown
Cassin’s Vireo, Cedar Waxwing, Chipping Myotis
Sparrow, Common Redpoll, Dark-eyed Some species may breed or forage in thick
Junco, Dusky Flycatcher, Hairy Woodpecker, shrub patches.
Hermit Thrush, Hoary Redpoll, House Finch,
House Wren, MacGillivray’s Warbler,
Northern Flicker, Northern Rough-winged
Swallow, Orange-crowned Warbler, Pacific-
slope Flycatcher, Pine Siskin, Rufous
Hummingbird, Song Sparrow, Swainson’s
Thrush, Tennessee Warbler, Violet Green
Swallow, Western Wood-pewee
Cliffs, Alpine or Other Black Swift, Cliff Swallow, Gray-crowned None Cliff faces, areas with exposed rock (rock None
Rocky Habitat Birds Rosy Finch, Rock Wren wren), or alpine areas (gray-crowned rosy
finch).
Anthropogenic Habitat Barn Swallow, Eastern Phoebe Barn Swallow Old Buildings (barn swallow), bridges (eastern None
Birds phoebe).

Barn Swallow was
assessed as a special status
wildlife species in Section

5.4.1, CR#9.
! Refers to species that are protected under the Migratory Birds Convention Act

2Refers to migratory bird species with a high, moderate or confirmed Probability of Occurrence rating in CR #9, Table 2.4-2.
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Grassland species (including the mountain bluebird and vesper sparrow, Table 10.1-1) occur in
the WLSA but are uncommon because of the relative scarcity of grassland habitat. At Baseline,
5.1% (290.3 ha) of the WLSA is comprised of grassland habitat. In addition, there is a very
small amount of upland shrub habitat present in the WLSA (0.2 ha). By Year 14, it is expected
that grassland habitat will be reduced by 51.9% (150.7 ha) while upland shrub habitat will
remain unchanged. However, by Year 27, grassland habitat is predicted to increase by 20.2%
(290.3 to 349.1 ha) through progressive reclamation of the Project footprint. Therefore, while
there will be a temporary decrease in habitat availability for grassland-dwelling migratory birds
up to Year 14, grassland habitat availability is expected to increase in the WLSA following
progressive and post-mine closure reclamation.

Forest-dwelling migratory bird species, particularly those that nest in coniferous and mixedwood
forests (see Table 10.1-1), will likely be the most affected by Project development. Coniferous
and mixedwood forests cover a large area of the WLSA and species richness and diversity were
highest in these habitats (CR #9, Table 2.4-8). By Year 27 of the Application Case, there will be
a reduction in the area of coniferous forest (open pine, open mixed coniferous, moderate mixed
coniferous, closed spruce, and closed mixed coniferous habitat types) from 2,831.9 ha to

2,107.7 ha (724.2 ha; 25.6%) and a reduction in the area of mixedwood forest (open mixedwood
and closed mixedwood habitat types) from 1,282.4 ha to 936.7 ha (345.7 ha; 27%). The area of
deciduous forest in the WLSA (79.2 ha) at Baseline will be minimally affected by Project
development. By Year 27 of the Application Case, it is expected that deciduous forest will be
reduced by 6.3% (3.2 ha).

Some species display a strong preference for mature and old-growth forests. Such species are
particularly vulnerable to habitat loss as it can take 100 years or more (CR #9, Appendix C,
Section 1.2) for a young forest to display old-growth forest characteristics. Old-growth forests
were selected as a vegetation VC (CR #8, Section 4.5) and the effects of Project development on
old growth forests are discussed in CR #8, Section 4.5.1. Under the Baseline Case, there are
168.8 ha (3.0%) of old growth forest present in the WLSA, only 4.9% (8.3 ha) of which will be
affected by Project development (CR #8, Section 4.5.1, Table 4.5-1). This loss could potentially
be offset if mature forests within the WLSA reach the old-growth stage by Year 27 of the
Application Case. However, none of the ecosite phases mapped in the WLSA have a high
potential to support old-growth forest (CR #8, Section 4.5.2).

A small number of migratory bird species breed in open, rocky habitats, including alpine habitats
(Table SIR 141-1). Under the Baseline Case, 48.6 ha (0.9%) of the WLSA is characterized as
rock barren habitat, and by Year 14 of the Application Case, it is expected that there will be a
loss of 31.8 ha (-65.5%). However, by Year 27, it is predicted that there will be a small increase
(0.4%, 0.2 ha) in rock barren habitat in the WLSA with Project development compared to the
Baseline Case.

Some species with the potential to occur in the WLSA frequently build their nests on
anthropogenic structures such as buildings or bridges (Table SIR 141-1). One of these is the
barn swallow, and the effects of the proposed Project on this species are discussed in CR #9,
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Section 5.4.1. The effects of the proposed Project on other species that tend to build their nests
on anthropogenic structures are expected to be similar.

In addition to direct habitat losses, Project development may result in indirect habitat losses from
sensory disturbances since some migratory birds may avoid otherwise suitable habitats located
close to the Project footprint. The effects of indirect habitat losses on migratory birds are
discussed in CR #9, Section 5.5.1. In addition, methods that will be used to mitigate the effects
of habitat loss on migratory birds are discussed in CR #9, Section 7.1.3. For example, Benga has
committed to developing a Beneficial Management Plan as described by Environment Canada to
minimize the effects of Project development on migratory birds and their habitats by identifying
site-specific mitigation and monitoring measures.

Overall, the geographic extent of all changes in habitat availability to migratory birds are
predicted to be local, as no migratory bird species that occur in the area have breeding territories
that exceed the size of the WLSA. The duration of Project effects will vary among species, but
are predicted to be extended for forest-dwelling birds, residual for species that rely on old-
growth forests, and long for all other species. The frequency of all Project-related effects on
habitat availability for forest-dwelling migratory birds will be continuous, moderate in
magnitude and reversible in the long-term. The frequency of all Project-related effects on habitat
availability for all non-forest-dwelling migratory bird species will be continuous, nil to low in
magnitude, and reversible in the short-term. The proposed Project contribution to changes in
habitat availability for migratory birds is predicted to be positive for waterfowl, grassland
species, and rock/cliff dwelling species and negative for all other species. The confidence rating
for these predicted effects is high, the probability of occurrence is high and the predicted
significance is insignificant.

Habitat Fragmentation and Connectivity

The effects of Project development on habitat fragmentation and connectivity for migratory birds
are discussed in CR #9, Section 5.5.2. With mitigation (CR #9, Section 7.1.4), the effects of
Project development on migratory bird movements are predicted to be local in extent, long in
duration, continuous in frequency, reversible in the short-term, low in magnitude, and
insignificant. The Project contribution to migratory bird movements are predicted to be
negative, the confidence rating for this prediction is high, and the probability of effect occurrence
is high.

Change in Mortality Risk and Health

The effects of Project development on mortality risk of migratory birds are discussed in CR #9,
Section 5.5.3. In addition, changes to the health of waterfowl, shorebirds, and other species that
feed on aquatic life could occur if levels of selenium or other heavy metals increase in
waterbodies located within the WLSA and downstream. However, this potential concern was
assessed in CR #9, Section 5.4.4, where the potential effects of Project development on the bald
eagle, a species that may feed heavily on fish, was discussed. Potential effects of selenium on
other migratory birds, such as American dippers and spotted sandpipers, were also reviewed in
CR #9, Section 5.4.4. Changes in water quality have the potential to affect aquatic birds;
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however, a water quality management program has been developed to mitigate this problem
(Section C.8 [Geochemistry and Selenium Management] of the Application).

Many of the potential Project-related effects on migratory bird mortality risk will be mitigated
(CR #9, Section 7.1.5). The largest mortality risk for migratory birds associated with Project
development is the destruction of nests during vegetation clearing. However, this source of
mortality will be mitigated by clearing vegetation outside of the breeding season for migratory
birds (April 15 to August 31) to the extent possible.

With mitigation (CR #9, Section 7.1.5), the effects of Project development on migratory bird
mortality risk and health are predicted to be local in extent, long in duration, isolated in
frequency, reversible in the short term, low in magnitude, and insignificant. The Project
contribution to migratory bird mortality is predicted to be neutral, the confidence rating for this
prediction is high, and the probability of effect occurrence is high.

Abundance

Because of Project effects associated with direct and indirect habitat losses, the abundance of
migratory birds within the Project footprint and adjacent habitats will be reduced over the short-
term. Migratory birds will largely be displaced to other suitable habitats in the WLSA and
surrounding region. With mitigation (CR #9, Section 7.0), the effects of Project development on
migratory bird abundance are predicted to be local in extent, long in duration, continuous in
frequency, reversible in the long term, low in magnitude, and insignificant. The Project
contribution to migratory bird abundance is predicted to be negative, the confidence rating for
this prediction is high, and the probability of effect occurrence is high.

The avian species identified as VCs are the olive-sided flycatcher and great gray owl. Great gray
owls using habitats within the Project footprint will be displaced to other areas of the WLSA and
surrounding area during the life of the Project because of direct and indirect habitat losses,
although they may use residual habitats within the Project footprint to some extent. However,
great gray owls are very likely to persist elsewhere in the WLSA over the life of the Project.
High-quality habitat for great gray owls (which is composed primarily of mature to old-growth
forest) will be minimally affected by the Project (CR #9, Table 5.3-4). The area of moderate-
quality habitat in the WLSA will increase following Project closure and, overall, the area of
effective habitat for great gray owls is expected to increase by 12.2% by Year 27. Thus,
although there may be a temporary decrease in the abundance of great gray owls in the WLSA
during the lifespan of the Project, sufficient habitat will remain in the WLSA following Project
closure to allow for a population recovery.

Olive-sided flycatchers are likely to persist in the WLSA during the lifespan of the Project,
although this effect prediction will be verified with the development and implementation of a
Beneficial Management Plan for migratory birds and a wildlife monitoring program in
consultation with provincial and federal regulators (CR #9, Sections 7.1 and 7.2). At Year 14 of
the Application Case, 2,168.3 ha of effective olive-sided flycatcher habitat will remain in the
WLSA (CR #9, Table 5.3-3), and olive-sided flycatchers can have home ranges of 10 to 45 ha
(Environment Canada 2015). Thus, there should be sufficient habitat available for a population
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of olive-sided flycatchers (between 48 and 217 individuals based on the area of available habitat
in WLSA and home range size estimates) to persist in the WLSA. At Year 27 of the Application
Case, 2,272 ha of effective olive-sided flycatcher habitat will remain on the landscape, which
will allow for population growth and recovery following mine closure. Reclaimed habitats will
eventually mature to the point where they will provide effective breeding habitat for olive-sided
flycatchers, although this may take several decades (see CR #9, Section 5.3.3.1).

References

Environment Canada. 2015. Recovery Strategy for Olive-sided Flycatcher (Contopus cooperi)
in Canada [Proposed]. Species at Risk Act Recovery Strategy Series. Environment
Canada, Ottawa, Ontario, Canada.

144. Volume 6, Section 6.1, Pg. 306-307

Benga provides information regarding baseline, approved and foreseeable projects in the
WRSA and GBRSA, which includes various activities associated with coal mining,
forestry, oil and gas activities, urban areas, road/rail/utility corridors and recreational
areas. Benga states, “The Planned

Development Case (PDC) is also the cumulative effects assessment and includes the
potential effects of the Project together with the combined effects of all existing,
approved and planned projects at the regional (WRSA, GBRSA) scale.”

As per the AER Environmental Assessment Major Deficiency Report, Benga had not
addressed the impact of re-locating half of the golf course and clubhouse, even though
this is a direct result of the proposed mine development.

a) While it is understood the new golf course design has not been finalized and the
impacts to the golf course have been discussed in the EIA report, the direct and
cumulative impacts of the golf course re-development are not addressed specific to
wildlife. A detailed course design is not required to determine potential impacts from
the golf course re-development on wildlife resources, but should consider interactions
with Benga’s proposed developments (i.e., conveyor and access road).

i) The golf course has the potential to have impacts on wildlife through various
means (mortality, fragmentation, habitat loss, movement, etc.), and as per ToR
4.7.2[A] describe and assess the potential impacts of the project on wildlife
populations and wildlife habitats, provide the potential impact of the golf course
re-development in the environmental impact analysis as it is a component of the
mine proposal under the Planned Development Case.

Response:

The proposed relocation of the golf course was included in the Application Assessment and the
Planned Development Case as one component associated with anthropogenic disturbances in the
WLSA and the GBRSA (refer to CR #9, Section 1.0, Section 1.2.1, Table 1.2-1, Section 2.35,
Section 2.4.1, Section 2.4.3.2.2.2, Table 3.1-1, Table 3.2-6, Section 4.0, Section 6.1, and various
Figures). Applicable wildlife mitigation outlined in CR #9, Section 7.0 would apply to the
relocated golf course as well.
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It is important to note that the primary concern associated with the proposed golf course location
is expected to be habitat for wildlife VCs. The relocated golf course is located in a
predominantly forested area that was rated as providing effective habitat for moose, elk and
forest birds such as the olive-sided flycatcher. However, the area affected is just 38.1 ha
representing only 2.5 % of the Project footprint (CR #9, Table 1.2-1), 0.7% of the WLSA, or
0.001% of GBRSA. Furthermore, it was conservatively assumed that all of the 38.1 ha
associated with the relocated golf course would be lost but it is likely that the fairways would
still be tree-lined similar to the existing golf course which would reduce the amount of habitat
affected. Because of the proximity of the site to other major disturbance features (Highway 3,
railway, Towns of Blairmore and Coleman), the area is not expected to provide core habitat for
sensitive species such as lynx and grizzly bear. While human activity associated with the golf
course may reduce the overall permeability of the golf course for wildlife movements, it will not
be impermeable and is not expected to significantly disrupt seasonal or dispersal movements of
any of the wildlife VCs.

ii) Update each of the Value Components used in the Planned Development Case
cumulative effects assessment and include the potential effects of the golf course
re-development.

Response:
See response SIR 144a(i).

145. Volume 6, Section 2.4.3.3.4.1.3, pg. 136
Volume 6, Section 5.3.9.2, pg. 278-280
Volume 6, Section 6.3.1, pg. 312

Benga states, “During the wildlife camera program, moose were detected at 18 of the 25
cameras, [and] are [considered] a species of management concern because of their
recreational hunting value [and traditional uses].”

Benga states, “A primary concern with respect to Project development is the potential
effect on seasonal movements of moose in and around the WLSA. Permeability of the
WLSA will be reduced by the Project footprint, particularly by the active mine site,
access road, rail loop and the coal conveyor. While moose movements in the WLSA will
be affected to some extent by the access road and the rail loop which will be at least
partially permeable, the active mine site and the coal conveyor is expected to affect
moose movements the most.”

Benga states, “Columbia spotted frog, western toad, great gray owl, moose and elk were
screened from further consideration in the cumulative effects assessment. Moose and elk
are early to mid- successional species that will likely benefit from mining (post-
reclamation) and forestry activities in the region.”

a) Benga provides information regarding the presence of moose in the area, their value
for traditional users and habitat needs regarding seasonal movements within the area.
Provide further rationale and supporting literature and/or sources to not include
moose within the Planned Case Development cumulative effects assessment.
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Response:

Although moose are an important species in socio-economic terms (i.e., for sport hunting and
traditional resource use), there is no evidence that their population status will be jeopardized by
the Project. In terms of their conservation status, moose are listed as “Secure” in Alberta. While
recent population survey data are lacking for the region, other indicators suggest that moose
remain relatively abundant. Hunter harvest surveys reported for 2016indicate that although
Wildlife Management Unit (WMU) 302 received little use with one animal taken and a hunter
success rate of 25% during that year, WMU 402 (80%), WMU 400 (92%), and WMU 306
(100%) had some of the highest moose hunter success rates in the province (GoA 2017).

Moose were also judged to have a low vulnerability to regional population decline as a result of
the proposed Project. Effective moose habitat is broadly distributed throughout the WRSA
(CR#9, Figure 4.4-21) with 47% of the WRSA comprising effective habitat (CR#9,

Table 4.4-10). As discussed in CR#9, Section 5.3.9.1, during full mine development (Year 14),
the resulting habitat loss is predicted to comprise just 1.4% of the effective moose habitat in the
WRSA. By Year 27, reclamation of disturbed lands to early successional communities favoured
by moose is expected to increase the amount of effective moose habitat in the WRSA by 2.3%.

Previous studies also suggest that moose exhibit a relatively high tolerance to the types of
sensory disturbances typically associated with mining activity. Westworth et al. (1989) studied
winter habitat use by moose in the vicinity of a large, open-pit copper mine in north-central
British Columbia. These authors reported that moose became conditioned to noise and general
activity associated with vehicular traffic, equipment operation and blasting of ore reserves.
Using browse surveys and pellet-group counts, they demonstrated that moose made greater use
of habitats within 300 m of the mine edge than they did of habitats that were 1,000 m or more
from the mine. They attributed these differences to the abundant browse resources in cleared
areas around the perimeter of the mine, along with potentially greater security from wolf
predation. As discussed in SIR 142, the Project has potential to disrupt the local movements of a
small number of moose; however, there is a low likelihood that movement of moose between
seasonally important habitats will be significantly affected. For these reasons, Benga has
concluded that effects of the Project on moose will be of low magnitude, not significant, and
primarily restricted to the WLSA (CR#9, Table 5.3-26). Because residual effects were not
identified, moose was not considered a species for which a cumulative effects assessment was
warranted.

References

Government of Alberta (GoA). 2017. Big game harvest estimates 2016 — Moose. Available
Online: https://mywildalberta.ca/hunting/documents/Moose-2016HunterHarvest-
May2017.pdf.

Westworth, D.A., L.M. Brusnyk, J. Roberts and H. Veldhuzien. 1989. Winter habitat use by
moose in the vicinity of an open pit mine copper mine in north-central British Columbia.
Alces 25: 156 - 166.
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146. Volume 6, Section 6.3.2.1, pg. 316 — 326

Benga states, “The cumulative effects on olive-sided flycatcher habitat availability are
predicted to be nil in magnitude and neutral, due to the increase in high-quality habitat
(i.e. edge effect) that will result from forestry activities. The confidence rating associated
with these predications is high, and the changes are predicated to be not significant at the
regional level.”

Throughout Section 6.3 Cumulative Effects Assessment, similar statements are made for
the chosen Valued Components within their respective sections. As per the Evaluation
Criterion for Assessing the Environmental Impact, provided in Table D.2.5-2, various
criterion are missing throughout this section.

For the majority of Valued Components, a description of the relationship between the
significance rating and the scientific effect threshold is not provided. The EIA also does
not provide a description of the range of natural variability of ecological, social, or
economic parameters associated with each of the wildlife VCs identified and does not
identify critical threshold levels for significance that would enable a determination of
significance.

a) Provide the entire appropriate evaluation criterion for assessing the environmental
impact throughout Section 6.3 for all the selected Valued Components in the
Cumulative Effects Assessment.

i) Provide clear rationale to support the conclusions of the cumulative effects
assessment for the missing evaluation criterion where Benga has concluded that
no predicted affects will occur.

Response:

The concerns expressed in SIR 146 are substantially the same as those indicated in the response
SIR 141 since this describes the overall approach and rationale that Benga followed for the entire
wildlife assessment, including the Planned Development case.

ii) For instances where Benga choses to not include certain criterion, adequate
justification and support is to be provided.

Response:
See response SIR 146 a(i).

147. Volume 6, Section 6.3.5.1 pg. 320-321

Benga states, “Cumulative effects in the WRSA are predicted to result in a net loss of
effective winter habitat for Canada lynx. By Year 14, approximately 18% of effective
lynx winter habitat will be lost from the WRSA. Most of this loss will be high-quality
habitat. Benga adopted a precautionary approach for assessing habitat change, and used a
conservative threshold of 20% for valued species at the regional level. The cumulative
effects on Canada lynx habitat available are predicated to be regional in extent, extended
in duration, continuous, reversible in the long-term, low in magnitude and negative.”
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a) Based on Table D.2.5-2, low in magnitude is defined as “Disturbance predicted to be
somewhat above typical background conditions, but well within established or
accepted protective standards and normal socio-economic fluctuations, or to cause a
detectable change in ecological, social or economic parameters.”

i) Provide adequate justification and supporting literature and/or sources for
evaluating the magnitude as “low” for the change in habitat availability, given
that approximately 18% of effective, high-quality habitat for Canada lynx will be
lost, being one of the closest species to the 20% threshold.

Response:

Cumulative effects of habitat loss on lynx were rated as low because they were below what
Benga had suggested was a very conservative estimated ‘threshold’ of 20% habitat loss (CR#9,
Section 3.2.5.4.1). At the landscape scale, it is also clear that forest harvesting is the primary
factor driving habitat change for this species and it was pointed out that over time, the amount of
effective habitat in the WRSA will change in accordance with harvesting rotations and stand age.
It is also important to consider how the proposed Project would likely affect lynx habitat in this
overall context.

The lynx habitat that will be lost in the Project footprint likely constitutes primarily summer
foraging habitat. As noted by Kohler and Aubrey (1994), lynx habitat in mountainous areas of
western North America primarily consists of two structurally different stand types — early
successional stands that provide suitable habitat for snowshoe hares and other prey species, and
late-successional forests that provide suitable denning habitat. For denning, lynx select dense,
mature forest containing large woody debris, such as fallen logs, as denning sites and rearing
habitat for kittens (Koehler and Aubrey 1894, Koehler and Brittell 1990). These requirements
are best satisfied in old-growth forest. As indicated in CR#8 (Vegetation), Figure 3.5-3, little
old-growth habitat currently exists within the WLSA and the small stands that do exist tend to
occur along valley bottoms, rather than within the mine footprint. Most of the area within the
mine footprint is also rated as having low potential for growth of old-growth forest (CR#8,
Figure 3.5-2). Koehler (1990) found that in mountainous regions of Washington, lynx used
higher elevations in summer but were primarily found at lower elevations in winter.

It should also be noted that home ranges of lynx are relatively large in relation to the 1,520.7 ha
Project footprint. Nellis ef al. (1972) reported an average home range size of 38.4 km? for lynx
in central Alberta, while Brand et al. (1976) reported an average size of 28.0 km? in the same
study area several years later. While these home range sizes may be representative of lynx in its
preferred boreal forest habitat, a study conducted in the southern Canadian Rockies reported
much larger home ranges of 389 km? for males and 239 km? for females (Apps 2000). Apps
(2000) attributed the larger home ranges as a response to low prey densities and a patchy
distribution of habitat. It is also likely that the area affected by the Project would be along the
margins of home ranges rather than in the center, since home ranges of lynx in mountainous
areas have been found to correspond to drainages, with home range boundaries occurring along
ridges between drainages (Koehler unpublished data cited in Koehler and Aubrey 1994).
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Benga also considered the possibility that the presence of the mine could affect habitat
availability indirectly, by restricting the ability of lynx to move between patches of desirable
habitat on the landscape. While projects such as mines are likely to reduce landscape
permeability, they are not likely to create a barrier to movements. As Apps (2013) indicated,
lynx are adapted for movement around patchy landscapes and for long-distance dispersal that
span large patches of unsuitable habitat. Squires ef al. (2010) studied movements and resource
selection by lynx in an intensively managed landscape in Montana, characterized by a high
density (2.6 - 3.2 km/km?) of resource roads. They “found no evidence that lynx were sensitive
to forest roads, including roads used by snowmobiles during winter”. Lynx have been reported
to be relatively tolerant of human activity, although this behavior may increase their vulnerability
to human-caused mortality (Koehler and Aubry 1994).
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148. Volume 6, Section 7.1.4, pg. 331-332

Benga states, “A minimum of six wildlife crossings (underpasses and overpasses) will be
incorporated into the design of the coal conveyor [and] will be strategically placed in
locations that will maximize wildlife use.” Benga also provides Figure 7.1-1 (pg. 531) in
Volume 6, indicating the potential wildlife crossing locations for the proposed coal
conveyor route.

Benga does not provide adequate research and literature to showcase the probability of
success that the proposed wildlife crossings may have along the coal conveyor belt.

a) As per TOR 9.0 [B] provide rationale, supported by adequate literature and/or sources
regarding the proposed wildlife crossings incorporated into the design of the coal
conveyor belt.

i) Include a discussion as to how Benga has decided upon the wildlife crossings,
their locations and the amount of crossings for the length of the coal conveyor
belt.

Response:

Previous research on the effects of coal conveyors on wildlife movements is discussed in relation
to SIR 142. Figure 7.1-1 in CR#9 provides a schematic representation of potential wildlife
crossing locations based on a preliminary site reconnaissance conducted along the conveyor
corridor and a high-level evaluation of terrain features. As discussed in CR#9, Section 7.1.4,
Benga proposes to conduct further pre-disturbance surveys to finalize the optimum location of
wildlife crossings. Where terrain or topographic conditions are suitable, natural underpasses
may be used. When the topography is not favourable, the conveyor will be raised to a height
sufficient to accommodate movements by the largest species. Although the number of crossings
has not been finalized, Benga has committed to installing a minimum of six crossings along the
5.4 km long conveyor. Site-specific designs will be developed for each wildlife crossing, taking
into account information obtained from previous studies and through consultation with other
operators and with the AER.

149. Volume 6, Figure 2.3-9, pg. 390

Benga provides a figure regarding the locations of winter track transects in the wildlife
local study area for 2016. Within this figure, the winter track transects provided indicate
survey efforts within the central and northern portion of the WLSA.

a) Discuss the reasoning for the locations of the winter track transect and provide
justification for the lack of survey efforts in the southern portion of the WLSA.

i) Clarify how baseline information, including but not limited to wildlife use and
presence/absence was determined for the southern portions of the proposed area
within the WLSA and then used in the Impact Assessment.

Response:

The reviewer correctly points out that winter track surveys conducted in March 2016 were
limited to the central and northern parts of the WLSA. Snow conditions in the south portion of
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the study area are generally unsuitable for winter tracking. The nine track transects completed,
which ranged in length from 1.3 to 5.7 km, were set out to provide broad geographic coverage of
the WLSA, while including each of the major habitat types. In practice however, accessibility,
terrain, and safety considerations also influenced the placement of transects.

The sporadic nature of suitable snow conditions at lower elevations in the Crowsnest Pass was a
primary reason that the baseline study program for mammals focussed on the use of wildlife
cameras. The wildlife camera program, which operated continuously from September 2013 until
April 2016, provided information on the occurrence and seasonal habitat use of a wide range of
mammals, including rare or secretive species such as lynx and wolverine. Over this period, the
27 cameras deployed in the study area provided 17,403 camera days of monitoring data. Almost
one-third (eight) of the cameras were placed in the southern portion of the WLSA (CR#9,

Figure 2.3-9).

Pellet/scat surveys were conducted in spring 2016 to provide additional data on cumulative
winter habitat use and relative abundance for various mammals including ungulates, carnivores
and prey species such as snowshoe hare. In total, 420 plots were sampled along 60 transects.
The number and distribution of plots sampled was based on the need to obtain statistically
meaningful data for each habitat type. Approximately 50% of the transects (32) were placed in
the southern half of the WLSA (CR#9, Figure 2.3-10).

While it is acknowledged that snow conditions precluded the completion of winter track surveys
in the southern portion of the WLSA, Benga believes that the data obtained from wildlife camera
trapping and the pellet count survey was adequate for establishing baseline conditions for
mammals and for completing the wildlife impact assessment.

150. Consultant Report 8, Section 3.2.1.1 page. 72; CR #8 Section 4.2.1, page. 130

Benga states, “Whitebark pine and limber pine are two of the few tree species capable of
establishing under the harsh and poor conditions of higher elevation steep rocky slopes.
These species are important components of high-mountain ecosystems where their large
seeds support many species of mammals and birds, including grizzly bear (Ursus arctos
horribilis) and Clark’s nutcracker (Nucifraga columbiana).” “The Project will disturb
approximately 208.4 ha of whitebark and open grassland areas containing a sparse
whitebark pine canopy, for a total of approximately 21,000 whitebark pine trees and less
than 1,000 limber pine trees.”

As stated in the Alberta Whitebark Pine Recovery Program (2013-2018) the Clark’s
nutcracker is currently listed as Sensitive in Alberta (Alberta Sustainable Resource
Development 2011) and is protected provincially as a Non-game Animal. Declines in
whitebark and limber pine populations in Alberta and other areas of the northern Rocky
Mountains may lead to declines in nutcrackers, and possible shifts in distribution.
Conservation of whitebark and limber pine in Alberta is important to protect this bird
species from decline. Whitebark pine is designated as an Endangered species under both
Alberta’s Wildlife Act and Schedule 1 of Canada’s Species at Risk Act.

a) Provide a discussion, as per TOR 4.7.1 [A], the species distribution, habitat
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requirements, key habitat areas, general life history and potential use of habitat in the
WLSA for the Clarks nutcracker and relationship with limber/whitebark pine.

Response:

Status - The Clark’s nutcracker is currently listed as a Sensitive species in Alberta (GoA 2017).
This species has a restricted distribution within Alberta’s parks and that its dependency on
declining species such as limber pine and whitebark pine make it vulnerable to population
declines (GoA 2107). Whitebark pine is listed as “Endangered” in Alberta and British Columbia
under SARA Schedule 1 in 2012 (Government of Canada 2015), and limber pine was designated
as “Endangered” throughout its range in Alberta and British Columbia by COSEWIC in
November 2014. Both species are declining throughout their range due to infestations of white
pine blister rust and mountain pine beetle, together with the effects of climate change and fire
suppression (Alberta Whitebark and Limber Pine Recovery Team 2014a and 2014b).

A single sighting of Clark’s nutcracker was recorded during the wildlife baseline program. None
were recorded during the 2014 breeding bird survey, while one bird was observed in mixed
coniferous habitat during the 2016 breeding bird survey (CR#9, Table 2.4-9). Despite its
relatively large size and visibility, no incidental sightings of Clark’s nutcracker were recorded in
the WLSA. Only three Clark’s nutcrackers were recorded along BBS Route 04-205 during
North American Breeding Bird surveys conducted between 2008 and 2014 (CR#9, Table 2.4-6).

Life History and Habitat Requirements — The Clark’s nutcracker is found in montane and
subalpine forests throughout western North America. While the species has been extensively
studied in the United States (Keane et al. 2012), little research has been conducted in Canada.
Much of the research that has been conducted focusses on the unique relationship that exists
between the Clark’s nutcracker and the whitebark pine, its primary food source.

The Clark’s nutcracker has been described as a ‘keystone’ species because of the pivotal role it
plays in seed dispersal and forest regeneration for a number of conifer species (Schaming 2015).
The whitebark pine, also a keystone species, is an obligate mutualist that germinates almost
exclusively from Clark’s nutcracker seed caches (Tomback 1978, Tomback 1982, Lorenz and
Sullivan 2009, Keane et al. 2012, Schaming 2015).

The Clark’s nutcracker has unique anatomical adaptations that enable it to harvest the seeds from
pine cones and store the seeds in a sublingual pouch prior to depositing them in scattered food
caches, typically placed up to 3 cm below ground (Tomback 1978, McCaughey and Tomback
2001). Clark’s nutcrackers annually store tens of thousands of seeds in thousands of caches,
sometimes dispersing seeds over 30 km (Tomback 1978, Hutchins and Lanner 1982, Lorenz et
al. 2011). Seed caches are important not only for overwinter survival and breeding but represent
the primary food source for feeding young (Mewaldt 1956).

While feeding clearly focusses on whitebark pine stands, the Clark’s nutcracker typically nests in
mixed coniferous forest (Schaming 2015). Research has shown that breeding success of this
species is highly dependent on food availability. Schaming (2015) found that, in two of five
years, Clark’s nutcrackers in the Yellowstone area exhibited a population-wide failure to breed.
The two non-breeding years coincided with low whitebark pine cone crops the previous autumn,
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along with a higher than normal spring snowpack, which reduced their access to cached
whitebark pine seeds. Schaming (2015) suggests that this type of breeding plasticity may be an
adaptation of the species to survive in an unpredictable environment (i.e., reducing reproductive
efforts during a poor year may increase fitness, reproductive success and survival over their
lifetime).

b) As per TOR 4.7.2 [A], provide the impact assessment to Clark’s nutcracker
population and habitat; including but not limited to habitat availability, habitat
effectiveness, abundance, distribution, species resilience and recovery population
given that the Project proposes to disturb approximately 21,000 whitebark pine trees
and less than 1,000 limber pine trees.

Response:

Environmental Effects - The principal concern with respect to the impact of the Project on the
Clark’s nutcracker is the predicted loss of habitats containing whitebark pine and limber pine,
two important food sources for this species. The Project will disturb approximately 208.4 ha of
whitebark pine and open grassland areas containing a sparse whitebark pine canopy, for an
estimated total of approximately 21,000 whitebark pine trees and less than 1,000 limber pine
trees (CR #8,).

While whitebark and limber pine are the preferred food species for Clark’s nutcracker, they will
forage on other coniferous species. In the Yellowstone area, for example, Schaming (2015)
found that, although Clark’s nutcrackers regularly foraged on Douglas fir, the seeds were much
less nutritious than whitebark pine (0.06 vs 1.19 kcal/seed; Hutchins and Lanner 1982, Smith
1970 cited in Schaming 2015). This implies that it might be energetically costly to switch to
alternate food sources. Benga is not aware of any studies that report the use of lodgepole pine
seed by this species but assume, because Clark’s nutcrackers are known to use other pine
species, including Ponderosa pine, that lodgepole pine represents a secondary food source.
Clark’s nutcrackers also eat insects, arthropods, carrion and small vertebrates (Tomback 1978).
For food specialists, like the Clark’s nutcracker, that depend on an episodic food source (mast
crops), omnivory may be an important strategy for surviving years in which preferred foods are
scarce (Tomback and Linhart 1990). This strategy may also increase the likelihood that a
population would survive the loss of a portion of its foraging habitat, as would occur in the case
of the Project.

Effects Ratings - The potential effects of the Project on Clark’s nutcracker were assessed in
terms of the expected loss of open forest habitat containing whitebark pine and limber pine, two
key forage species. These effects ratings presume that the planned reclamation program will be
largely successful in replacing lost habitat over the long term.

e Geographic Extent: Loss of habitats containing whitebark pine and limber pine will
be limited to the Project footprint and the WLSA. However, Clark’s nutcrackers have
been reported foraging over distances that exceed the WLSA, creating the possibility
that the effects will be regional in extent.
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c)

Response:

Duration: The duration of the effects will be extended, as it will take many decades
for re-established stands of whitebark pine and limber pine to produce sizeable cone
Crops.

Frequency: Effects will continue throughout the operational and reclamation phases
of the Project.

Reversibility: Effects are expected to be reversible in the long term with the planned
mitigation and reclamation program. However, the outlook for this species in Alberta
and in the Canadian portion of its range is not clear. As populations of whitebark
pine and limber pine continue to decline, downward pressure on Clark’s nutcracker
populations is expected to occur. The future of this species is likely tied closely to
the ability of recovery teams to propagate disease resistant strains of whitebark pine
and limber pine.

Project Contribution and Magnitude: At the local (WLSA) scale, adverse effects
are initially expected to be of moderate to high magnitude, depending on the ability of
Clark’s nutcrackers to forage successfully in lodgepole pine and Douglas fir stands at
lower elevations. Birds that currently use the proposed Project footprint may have to
travel farther to find alternate food sources, which may energetic consequences. Over
the long term, (60-80 years following closure) effects may be neutral or of low
magnitude. At the regional (WRSA) scale, effects are likely to be of low magnitude.

Confidence Rating: Since the effects of mining are quite well understood, there is
high confidence in the predicted losses of whitebark pine and limber pine foraging
habitat. Benga has also confirmed that the Clark’s nutcracker occurs in the study
area, albeit at very low numbers. However, there is some uncertainty about the extent
to which Clark’s nutcrackers displaced from the mine area will be able to forage
successfully in alternate habitats. For this reason, our overall confidence in our
impact ratings is considered moderate.

Probability of Occurrence: The probability of occurrence is high given the nature
of the Project.

Significance: In terms of the potential effects of the Project on the persistence of this
species in southwestern Alberta, the effects are likely to be Not Significant. This
rating is partly based on the comparatively small area of whitebark pine and limber
pine foraging habitat that will be lost to the Project and the likelihood that much of
this habitat will be replaced over the long term through the proposed reclamation
program.

Discuss mitigation and monitoring measures, as per TOR 9.0 [A] and [B] to avoid,
minimize or eliminate the potential impact for all stages of the Project.

Mitigation and Monitoring - Proposed mitigation strategies for whitebark pine and limber pine
are outlined in CR#8, Section 4.2.6.3. Along with minimizing the loss of healthy stands during
mine development, the strategy involves harvesting seeds from disease resistant trees prior to
mining and planting seedlings on suitable sites during mine reclamation, following procedures
recommended by the Alberta Whitebark and Limber Pine Recovery Team (2014a and 2014b).
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Benga estimates that the reclaimed area dedicated to these species will be 310 ha (approximately
102 ha greater than estimated losses). The number of seedlings that will be planted is 63,000 and
is three times the conservative pre-disturbance number to account for planting and natural
mortality, reclamation of historical mine areas, and future losses.

While successful planting of whitebark pine and limber pine on reclaimed sites would mitigate
habitat losses for Clark’s nutcracker, benefits to the species would be delayed many years into
the future. McCaughey and Tomback (2001, cited in Alberta Whitebark and Limber Pine
Recovery Team 2014a) report that cone production in whitebark pines does not begin before 25
to 30 years of age and that sizeable cone crops do not appear until 60 to 80 years of age.
Accordingly, effective mitigation for the Clark’s nutcracker is not expected to occur until 60 to
80 years after planting. If Benga’s reclamation team is successful in salvaging seeds from
disease resistant trees within the mine area, there is also potential for augmenting the province’s
seed bank and contributing to the recovery of whitebark pine and limber pine in the region,
which could in turn benefit the Clark’s nutcracker over the long term. Monitoring use of
reclaimed whitebark and limber pine plantings by Clark’s nutcracker and other wildlife species
will take place as part of Benga’s monitoring program for whitebark pine and limber pine.
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151. Consultant Report 8 Addendum Wildlife, Figures 2.1-1 and 4.1- 1, Page 29-30
Consultant Report 8 Addendum Wildlife, Section 2.1, Page 2

Benga states, “Mist netting and acoustic monitoring of bars were conducted at four
locations in the WLSA that were considered to be high roosting or foraging habitats and
one location considered to be a good flight corridor along a cutline through forest.”
Benga has also provided two figures, one indicating the locations of the bat survey
stations in the Wildlife Local Study Area (WLSA) in 2016 and another figure indicating
habitat suitability for baseline.

a) Based on these two figures, the survey station locations have not been placed in high
habitat suitability locations. Explain how Benga determined where to place its survey
station locations and include adequate support for the conclusions provided.

Response:

CR#9, Figure 4.1-1 illustrates day roost habitat suitability for little brown myotis only, whereas
netting was conducted (at night) when all species bats were foraging or commuting to/from
nighttime foraging areas. Day roosting habitat suitability for little brown myotis is different than
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foraging habitat suitability for little brown myotis and other species. Four of five locations were
placed in suitable:

o foraging habitats that were characterized by open water of areas substantial enough to
be suitable for foraging for species that forage over water (e.g., little brown myotis,
which is a SARA listed species), and were surrounded by vegetation that was suitable
for species that are gleaners and/or forage near/over vegetation; and/or

o summer day roosts and maternity roosts consisting of abandoned mine infrastructure.

The remaining location was sited in a corridor appropriate as a flyway corridor for nightly
commuting from forested area potentially suitable for day roosts to foraging habitat. The spatial
extent of the Project is such that not all open water and old infrastructure shows up on the
provided figures.

152.  Volume 7, Appendix H, Section 2.2

Benga states, “Since none of the identified COPCs are expected to biomagnify up the
food chain and in most cases they are metabolized in higher organisms; exposures are
expected to be highest for primary consumers (CCME, 2010; US EPA, 1999).”

Recent research in selenium toxicity and accumulation in aquatic systems have found that
selenium concentrations can biomagnify in lentic water systems (BC MOE, 2014)
through the surface water to aquatic plants pathway. Several of the wildlife receptors of
concern would be expected to inhabit lentic aquatic habitats and consume aquatic plants
(e.g., green winged teal, great blue heron, sand hill crane).

The Conceptual Site Model for Wildlife must include consumption of food.

The TRV for selenium for avian receptors must be based on reproductive effects.

a) Identify the criteria used to identify COPCs that biomagnify.
Response:

The selenium soil quality screening value of 1.2 mg/kg dw (as shown in Table H.8 of CR#12
Appendix H) was taken from US EPA Eco-SSL (US EPA 2007). Review of the Eco-SSL TRV
for selenium indicates that the origin of the avian receptor TRV was based on a review of 219
suitable papers and is equal to the highest bounded NOAEL lower than that lowest bounded
LOAEL for reproduction, as well as growth and survival (US EPA 2007). Therefore, the
selenium TRV for protection of avian receptors already included consideration of reproductive
effects.

In response to the Canadian Environmental Assessment Agency’s (CEAA) additional
information request #14 (AIR #14), the screening level wildlife risk assessment (WRA) was
expanded to include the following dietary exposure pathways: ingestion of plants and berries and
ingestion of fish and prey. Details on reasoning and results of this response have been posted on
the Grassy Mountain Coal Documents page on the CEAA web site
(http://www.ceaa.gc.ca/050/documents-eng.cfm?evaluation=80101). Specifically, see:
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