
Grassy Mountain Coal Project Joint Review Panel 
 

c/o Impact Assessment Agency of Canada – 160 Elgin Street, 22nd floor, Ottawa ON K1A 0H3 
Email: IAAC.GrassyMountain.AEIC@canada.ca 

November 28, 2019 
 
By email only 
 
Mr. Martin Ignasiak 
Partner, Osler, Hoskin & Harcourt LLP 

 
 
Subject: Additional Information Required from Benga Mining Ltd. for the Grassy 

Mountain Coal Project 

 

Dear Mr. Ignasiak: 

The Joint Review Panel (the Panel) has completed its review of the information submitted by 

Benga Mining Limited (Benga) for the Grassy Mountain Coal Project (the Project) in Addendum 

9 and 10 and has considered all comments received in response to the public comment period 

which ended on October 24, 2019. The Panel has also considered the comments on sufficiency 

received from Benga on October 31, 2019 (CIAR #291).  

The purpose of the Panel’s review was to determine whether the information provided by Benga 

is complete for the purposes of the Environmental Impact Assessment (EIA) report and to 

determine whether the information provided is sufficient to proceed to the public hearing. Based 

on its review, the Panel is of the view that there is insufficient information to proceed to a hearing 

at this time. The Panel has determined that the information provided to date by Benga cannot be 

deemed complete for the purposes of the provincial EIA application nor does it meet all of the 

requirements outlined in the EIS Guidelines, Joint Review Panel Agreement for the Project, or the 

Panel’s Terms of Reference.  

The information requested by the Joint Review Panel in the attached package is required to 

ensure the EIA report is complete and there is sufficient information to allow a review that 

complies with the Joint Review Panel's Terms of Reference and to proceed to the public hearing.  

The attachment to this letter contains the only package of information requests to be issued at this 

time. These requests for additional information are related to air quality, land use and land 

management, socio economics, Indigenous rights, land use, and culture, wildlife, geotechnical 

and dam safety, hydrogeology, hydrology, fish and fish habitat, surface water quality, human 

health, and wildlife health.  

It would be helpful to the Panel and other participants for Benga to present the information in a 

single, comprehensive, easily-read response that provides new information while clearly 
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referencing any relevant existing information presented to date. Benga should also specifically 

note where existing information is now obsolete.  

The Panel will allow for the public review of, and comment on, any additional information it 

receives from Benga in response to the twenty-eight information requests that have been made as 

part of this information request (Information Request Package 6). The Panel will determine the 

length and timing of the public comment period on the additional information after it has 

reviewed the additional information provided by Benga. 

To ensure the Panel is able to continue to provide meaningful opportunities for public 

participation, the Panel requests Benga provide an estimated timeline for submission of complete 

responses by December 6, 2019. 

If you require clarification with respect to these information requests, you are encouraged to 

contact Tracy Utting, Acting Panel Manager at IAAC.GrassyMountain.AEIC@canada.ca.  

 

Yours truly, 

 

 
 
Alex Bolton 
Chair, Joint Review Panel 
 
 
cc: Mike Bartlett, Senior Project Manager, Millenium EMS Solutions Ltd. 
 
 
Attachment: Joint Review Panel Information Request Package #6. November 28, 2019 

<Original signed by>

mailto:IAAC.GrassyMountain.AEIC@canada.ca


Grassy Mountain Coal Project Joint Review Panel 

 

1 
 

Joint Review Panel Information Request Package #6 

November 28, 2019 

Air Quality 

Information Request 6.1 

References: 

Tenth Addendum to the Environmental Impact Assessment. Response to Information Request 1.5. (CIAR 

#251). 

Comments from Jillian Lynn Lawson. (CIAR #282). 

Comments from the Livingstone Land Owners Group. (CIAR #288). 

Comments from Allan Garbutt. (CIAR #290). 

Rationale: 

In response to Information Request (IR) 1.5 (CIAR #251), Benga provided a wind speed frequency 

distribution table (Table 1.5-2) for the four (4) meteorological stations considered in the project 

assessment. The two on-site stations were only operational for a short period of time, and the 2 metre 

measurement heights may limit the representativeness of the data collected. The Environment and 

Climate Change Canada (ECCC) Crowsnest station located in Coleman, AB is likely the nearest 

meteorological station to the proposed project location. Benga summarized 5-years of wind data (2010 

to 2014) and indicated a maximum wind speed of 52 km/hr. The maximum wind speed presented 

appears to be an hourly average measured at the station and not instantaneous gust speeds. Although 

Benga has provided consideration of the maximum average wind speed, Benga has not addressed 

concerns relating to high (gust) wind speed events. 

In addition, Benga responded to IR 1.5 (CIAR #251), with a discussion regarding high wind speeds, and its 

effect on wind blown dust and coal loading/unloading operations. With respect to wind blown dust, 

Benga utilized a U.S. EPA AP-42 emission factor to calculate the wind driven total suspended particulates 

from active areas of operation (aggregate pits, overburden stripping, unpaved haul roads, stockpiles). 

The emission factor does not directly correlate to wind speed, but rather the frequency of time where 

wind speeds are greater than 5.36 m/s. For the purposes of their calculations, Benga assumed wind 

speeds were greater than 5.36 m/s, 100% of the time. Benga also noted that this assumption does not 

consider mitigative circumstances such as precipitation, vegetation coverage, and crust formations. 

Benga indicated that wind blown emissions were conservatively accounted for, and the emission factor 

calculation results in the maximum emissions estimate. Further, Benga referenced the inverse 

relationship of C=Q/U (C is predicted concentration, Q is emission rate, U is wind speed), where the 
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higher the wind speed, the higher the dilution factor. For loading/unloading operations, Benga also used 

a U.S. EPA AP-42 emission factor.  

Benga, in its modeling assessment, assumed a mean wind speed of 3.9 m/s. Benga indicated that if the 

wind speed was doubled, dust emissions would increase by 21.3 or approximately 250%. Benga again 

referenced the inverse relationship of C=Q/U, which suggests that the concentration of dust will 

decrease with increased wind speed. Benga stated that due to dilution, the reported 250% increase in 

dust emissions would result in a net increase in concentration of only about 50%.  While the U.S. EPA 

AP-42 emission factors are the commonly accepted practice of estimating dust emissions from mining 

operations, the inverse relationship of C=Q/U may be an oversimplification of particulate dispersion. 

Members of the public (CIAR #282, #288, and #290), suggested that Benga did not sufficiently address 

concerns relating to evaluation of high wind speed events and the potential effect on dust transport in 

the region. Comments also indicated that Benga did not consider peak (gust) wind speed events, nor full 

magnitude of wind blown particulate emissions. 

The information requested below is required in order to complete the following:  

 Terms of Reference, Section 4.1.2 [B]: “Identify stages or elements of the project that are 
sensitive to changes or variability in climate parameters, including frequency and severity of 
extreme weather events. Discuss what impacts changes to climate parameters may have on 
elements of the project that are sensitive to climate parameters.” 

Information Request: 

a) Provide a detailed summary of Crowsnest and Beaver Mine wind data for the most recent 10-years 
of available data, including maximum wind gust speeds. Include tabulated statistical summaries and 
graphical representations of average and gust wind speeds.  

b) Evaluate the potential effects of wind blown dust, with the consideration of the observed maximum 
wind gust speeds at the Crowsnest and Beaver Mine stations.  

c) Substantiate and rationalize the emission factor used for wind blown dust calculations; and whether 
or not the threshold of 5.36 m/s is representative of dust emissions even at extreme wind speeds. 

d) Evaluate the applicability of the simple relationship of C=Q/U in the complex terrain which the 
proposed project is located in. Provide any other rationale and applicable references to justify the 
applicability of the C=Q/U relationship used. 
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Land Use and Land Management 

Information Request 6.2 

References: 

Tenth Addendum to the Environmental Impact Assessment. Response to Information Request 3.4. (CIAR 

#251) 

Public Lands Act. Public Lands Administration Regulation. Alberta Regulation 187/2011, Section 9(1)(e), 

p. 19.  

Rationale: 

The Public Lands Act application process requires applicants to obtain a public land standing report 

(PLSR) in order to identify the existing land occupants and interests on the public land subject to the 

application.  Section 9(1)(e) of the Public Lands Administration Regulation specifies that an application 

for a disposition “must, if the application relates to public land that is already the subject of a disposition 

under the Act or a timber disposition, be accompanied with a statement of consent, in a form 

acceptable to the director, that is signed by the disposition holder or timber disposition holder”. The 

process also requires that consent is included in an application where the lands are subject to an existing 

reservation or notation that requires consent.  

In response to IR 3.4 (CIAR #251), Benga provided some consents, however there are still required 

consents that remain outstanding. In addition, some of the information provided by Benga are not 

consents, but simply the notifications that were sent to the land occupants. In certain circumstances, 

notifications and responses did not include appropriate disposition numbers, therefore confirmation of 

notification adequacy cannot be confirmed.  

In order to comply with Section 9(1)(e) of the Public Lands Administration Regulation, Benga is required 

to review the Public Land Standing Report and all comments associated with each entry and provide the 

following information: 

Information Request: 

a) Submit a complete package of all required consents and clearances from the existing occupants and 
reservations/notations identified in the report; and  

b) Submit all consents and notifications and include the appropriate disposition identifications. The 
letters of notification and requests for consent must identify the disposition number(s). 
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Socio Economics 

Information Request 6.3 

References: 

Grassy Mountain Coal Project - Updated Environmental Impact Assessment. Consultant Report #11 – 

Socio-Economic Impact. (CIAR #42). 

Grassy Mountain Coal Project - Updated Environmental Impact Assessment. Section E – Socio-Economic. 

(CEAR #42).   

Fifth Addendum to the Environmental Impact Assessment. Response to Information Request 68. (CIAR 

#69) 

Tenth Addendum to the Environmental Impact Assessment. Response to Information Request 3.6. (CIAR 

#251) 

Comments from the Coalition of Alberta Wilderness Association and Grassy Mountain Group, and 

Shirley Kirby (“the Coalition”). (CIAR #278) 

Rationale: 

In the Environmental Impact Assessment, Section E, Benga stated that 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”. (CIAR #42). 

These estimates are based on Benga’s price forecast of $140 USD /tonne average real price of 

metallurgical coal. In response to IR 3.6 (CIAR #251), Benga provided estimates for provincial and federal 

income taxes based on price scenarios of US$100/tonne and US$200/tonne.  

In its response to IR 68 (CIAR #69), Benga stated that it “considers $140/tonne is a reasonable long-term 

price for planning purposes”, but did not specify whether it also relied on independent external price 

forecasts. Elsewhere in that response, Benga proposed $100/tonne and $200/tonne forecasts in 

response to the request to produce royalty forecasts using both low and high price scenarios. Benga 

reported these economic benefits in 2015 dollars (Consultant Report 11, CIAR #42). Benga has not 

provided an update on whether the benefit estimates may have changed since they were originally 

calculated.  

The Coalition (CIAR #278) raised questions about the potential economic benefits of the project and 

asked for independent validation of Benga’s price forecast. The Panel would like to better understand 

the latest projected benefit estimates. 

The information requested below is required in order to complete the following:  
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 Terms of Reference, Section 8.2 [A] a. ii): “Describe the socio-economic impacts of project 
construction and operation, including … impacts on the Regional and provincial economies”.  

Information Request: 

a) Confirm whether the stated metallurgical coal price forecast of $140/tonne is supported by 
independent external price forecasts and, if so, submit this supporting information. Provide 
information on any credible external price forecasts for metallurgical coal that differ significantly 
from Benga’s price forecast. 

b) For each of the price forecast scenarios of $100/tonne, $140/tonne, and $200/tonne, provide an 
updated calculation of projected government revenues (federal, provincial, and municipal) from 
taxes and royalties over the lifetime of the project, both Net Present Value in 2019 dollars as well as 
average annual amounts (specify real or nominal dollars). Include key assumptions used to inform 
the calculations, and indicate whether any of these assumptions have changed since the original 
benefits estimates were produced in Consultant Report 11 (CIAR #42). 

c) Given that three years has passed since the socio-economic impact assessment was submitted, 
comment on how the projected macroeconomic impacts associated with the Project may have 
changed with more current data and economic multipliers (e.g., jobs, GDP, etc.). 

 

Indigenous Rights, Land Use and Culture 

Information Request 6.4 

References: 

Grassy Mountain Coal Project - Updated Environmental Impact Assessment. Section E – Historical 

Resources. (CEAR #42).   

Tenth Addendum to the Environmental Impact Assessment. Appendix 4-1.1. (CEAR #251).  

Rationale: 

In Benga’s response to IR 4.1 (CIAR # 251), Benga provided Appendix 4.1-1:  titled “An Updated 

Assessment of the Potential Effects of the Grassy Mountain Project on Indigenous Groups.” In Appendix 

4.1-1, Benga noted that potential impacts of the Project on archeological sites of cultural interest were 

identified as part of the Historical Resources Impact Assessment (HRIA) that has been filed with Alberta 

Culture. Benga also indicated that it had “considered recommendations for mitigation as outlined in the 

HRIA”. Benga did not however provide information on the outcome of the HRIA, nor any details on the 

recommendations and how it might address any potential impacts to sites identified as important by 

Indigenous groups.  

Benga also noted in Appendix 4.1-1 that additional field work was completed on sites identified by 

Káínai Nation as culturally important, specifically DjPo-214, DjPo-216 and DjPo-219, and DjPo-37. These 
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sites were not included in Benga’s original assessment of historic resources in the EIA, however 

information on these sites was provided by Benga to Alberta Culture in the HRIA. According to Benga, 

Alberta Culture indicated that additional studies at sites 214, 216, and 219, would be required if 

avoidance of the sites was not possible. 

The information requested below is required in order to complete the following:  

 Terms of Reference Section 5 [A] (c): “provide a summary of the results of the HRIA conducted 
to assess the potential impact of the project on archaeological, paleontological, and historic 
resources” 

 Terms of Reference Section 6 [A] (b): “provide 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” 

Information Request: 

a) Provide the Historical Resources Impact Assessment, and any additional updates or reports that may 
have been filed as a result of ongoing field work.  

b) Provide a summary of the recommendations Benga has outlined in the HRIA and any additional 
recommendations received from Alberta Culture. 

c) Describe how Benga proposes to respond to, or implement, the recommendations.  

d) Provide details of any sites of cultural interest identified by Indigenous groups that were not 
included in Benga’s original assessment of historic resources or in the Historical Resources Impact 
Assessment.  

e) Provide updates on any ongoing or recently completed field programs on HRIA sites with Indigenous 
groups.   

Information Request 6.5 

Reference: 

Final Environmental Impact Statement Guidelines. (CEAR #11). 

Information Request Package #4 from the Joint Review Panel to Benga, Information Requests 4.1 and 

4.2. (CIAR #212). 

Tenth Addendum to the Environmental Impact Assessment. Response to Information Requests 4.1 and 

4.2. (CIAR #251). 

Rationale: 

The EIS Guidelines, Section 6.4 (CIAR #11) require that Benga describe mitigation measures specific to 

each environmental effect identified. Mitigation measures are to be written as specific commitments 

that clearly describe how Benga intends to implement each mitigation measure and the environmental 
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outcome the mitigation is designed to address. Mitigation measures are to be specific, achievable, 

measurable, and verifiable, and described in a manner that avoids ambiguity in intent, interpretation, 

and implementation.  

In IRs 4.1 and 4.2 (CIAR #212), Benga was asked to provide a completed assessment of the effects of the 

Project on the current use of lands and resources for traditional purposes of Indigenous peoples. The 

mitigation measures identified throughout Benga’s responses to IRs 4.1 and 4.2, as presented in 

Appendix 4.1-1 and 4.2-1 (CIAR #251), are however incomplete or lack sufficient explanation and very 

few have measurable criteria associated with the proposed mitigation. As an example, in Appendix 4.1-2 

(CIAR #251) Benga has a mitigation listed as, “minimize the overall disturbance footprint through the 

mine planning process” and another as, “enforce a speed limit along the main access road”. These are 

not specific commitments that describe how Benga intends to implement and evaluate each mitigation 

measure, nor do they describe the environmental outcome the mitigation is designed to address.  

In order to better understand the proposed mitigation measures with respect to the current use of lands 

and resources for traditional purposes and the cultural heritage of Indigenous peoples, and whether the 

proposed mitigation measures are likely to be effective, the Panel requires the following information 

from Benga. 

Information Request: 

a) Provide a table of all commitments and mitigation measures for the current use of lands and 
resources for traditional purposes, and a similar, separate table for physical and cultural heritage, 
that Benga commits to implement, should the Project be approved. Include mitigation measures 
within the LSA and RSA including for specific uses, practices or activities that occur outside of the 
boundaries of the RSA where a potential effect of the Project may occur. The response must include 
the following:  

i. The pathway of effect that a given mitigation measure or commitment is addressing; 

ii. A description of the mitigation measure or commitment. Ensure that each mitigation 
measure is specific, achievable, measurable, and verifiable; 

iii. A description of how Benga will implement each mitigation measure; 

iv. An explanation of how the mitigation measure is meant to address the effect; 

v. A discussion of the anticipated effectiveness of the mitigation measures; 

vi. The conclusion regarding whether there are residual effects after the application of 
mitigation measures; and 

vii. Reference to the document where the commitment was made or mitigation measure 
was described (i.e. EIA, Addendum, Registry document number, etc.).  
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Information Request 6.6 

Reference: 

Information Request Package #4 from the Joint Review Panel to Benga, Information Requests 4.2 and 

4.4. (CIAR #212). 

Tenth Addendum to the Environmental Impact Assessment. Response to Information Request 4.2 and 

4.4. (CIAR #251). 

Canadian Environmental Assessment Agency “Technical Guidance for Assessing Physical and Cultural 

Heritage or any Structure, Site or Thing that is of Historical, Archeological, Paleontological or 

Architectural Significance under the Canadian Environmental Assessment Act, 2012”. (March 2015). 

Rationale: 

As the Panel noted in IR 4.2 (CIAR #212), physical and cultural heritage is not only associated with an 

individual physical site, but also with the experience lived by Indigenous peoples in those areas, and the 

importance of the landscape as a whole. In Appendix 4.1-1 (CIAR #251), in response to IR 4.4, Benga 

provides information on the potential effects to cultural heritage sites for specific Indigenous groups. 

For example, with respect to Tsuut’ina Nation, Benga states that “the potential effects… could result in a 

change in use or access or disturbance to features associated with sacred, gathering, or habitation sites. 

Together, these changes will change the cultural value or importance to the value.” In another instance, 

Benga states “The Project will intersect or be in proximity to sacred, gathering and habitation sites 

identified by the Ktunaxa Nation.” Benga notes that “spiritual integrity of the landscape will be forever 

changed despite lasting reclamation efforts” however, no further description of the initial state of the 

spiritual integrity of the landscape, or the residual effects that will result in a permanent alteration of 

the spiritual landscape, is provided.  

 

The “Technical Guidance for Assessing Physical and Cultural Heritage or any Structure, Site or Thing that 

is of Historical, Archeological, Paleontological or Architectural Significance under the Canadian 

Environmental Assessment Act, 2012”1  states that the heritage value of a resource is embodied in 

tangible and/or intangible character-defining elements. These elements include the materials, forms, 

location, spatial configurations, uses and cultural associations or meanings that embody the heritage 

value of a cultural resource, which must be retained to preserve that value.  

Tsuut’ina Nation stated (CIAR #286) that Benga has failed to properly scope and understand the impacts 

of the Project on transmission of knowledge, language and culture through lack of access to sites. Benga 

acknowledges in Appendix 4.1-1 that “Intergenerational knowledge provides instruction on cultural and 

spiritual practices such as gathering plants for food and subsistence, ceremonial procedures, legends, 

                                                           
1Available online: Technical Guidance for Assessing Physical and Cultural Heritage or any Structure, Site or Thing 
that is of Historical, Archeological, Paleontological or Architectural Significance under the Canadian Environmental 
Assessment Act, 2012. https://www.canada.ca/en/impact-assessment-agency/services/policy-guidance/technical-
guidance-assessing-physical-cultural-heritage-or-structure-site-or-thing.html 

https://www.canada.ca/en/impact-assessment-agency/services/policy-guidance/technical-guidance-assessing-physical-cultural-heritage-or-structure-site-or-thing.html
https://www.canada.ca/en/impact-assessment-agency/services/policy-guidance/technical-guidance-assessing-physical-cultural-heritage-or-structure-site-or-thing.html
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using plants as medicine and harvesting berries” and indicates that the effects pathways consider both 

tangible and intangible values. Appendix 4.1-1 indicates that Tsuut’ina members are “granted the 

privilege of harvesting specific species, many of which are only found in specific environments (e.g., 

alpine areas such as at Grassy Mountain). Such rights are designated within the context of celebrations 

and customs, such as annual bundle openings and Sun Dance ceremonies” (CIAR #251). Transmission of 

knowledge is however not carried forward as an effects pathway for cultural heritage, as shown in Table 

3.2.1-1.  

Tsuut’ina Nation has stated that Benga’s cumulative effects assessment in relation to their physical and 

cultural heritage is deficient as it does not consider the impacts of the Project on intangible culture, such 

as the ability to transmit knowledge to future generations because of access restrictions or avoidance of 

areas because of noise and dust (CIAR #286). Tsuut’ina Nation notes “Once knowledge of a place is lost 

by one generation, it is very difficult if not impossible to regain this knowledge in the future because this 

information is passed along inter-generationally” (CIAR #286). 

The EIS Guidelines, Section 6.3.4 (CEAR #11) require Benga to consider how changes to the environment 

caused by the Project will affect the cultural value or importance associated with physical and cultural 

heritage and the current uses of land and resources for traditional purposes (e.g., inter-generational 

teaching of language or traditional practices, communal gatherings) and indirect effects such as 

avoidance of the area due to increased disturbance (e.g., noise, presence of workers). 

Information Request: 

a) Provide an assessment of the effects of the Project on the intangible aspects of cultural heritage, 
including but not limited to cultural and spiritual practices, ceremonies, and intergenerational 
transfer of language, knowledge, and culture. 

b) For each biophysical VC that is identified as having a link to an Indigenous VC:  

i. describe the link from the biophysical VC or physical or cultural heritage site to any 
cultural and spiritual practices, ceremonies, and related intergenerational transfer of 
knowledge (i.e. if specific plants are used for ceremonial purposes, describe the 
ceremony, and its importance in Indigenous culture); and 

ii. describe how the effects to the specific biophysical VC or physical or cultural heritage 
site may affect cultural and spiritual practices, ceremonies, and intergenerational 
transfer of knowledge.  

c) Where residual effects to cultural and spiritual practices, ceremonies, and/or intergenerational 
transfer of knowledge are identified, describe the residual effect. 

d) Update the cumulative effects assessment in relation to the current use of lands and resources for 
traditional purposes and the physical and cultural heritage of Indigenous peoples to consider the 
effects of the Project on cultural and spiritual practices, ceremonies, and intergenerational transfer 
of knowledge. 
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Information Request 6.7 

References: 

Final Environmental Impact Statement Guidelines. (CIAR #11)  

Eighth Addendum to the Environmental Impact Assessment, Section 15. (CEAR #89). 

Tenth Addendum to the Environmental Impact Assessment, Appendix 4.1-1. (CIAR #251). 

Canadian Environmental Assessment Agency “Technical Guidance for Assessing Current Use of Lands 

and Resources for Traditional Purposes under the Canadian Environmental Assessment Act, 2012”. 

(December 2015). 

Canadian Environmental Assessment Agency  “Technical Guidance for Assessing Physical and Cultural 

Heritage or any Structure, Site or Thing that is of Historical, Archeological, Paleontological or 

Architectural Significance under the Canadian Environmental Assessment Act, 2012” (March 2015) 

Rationale: 

In Benga’s response to IR 4.1, 4.2, and 4.4, Benga provided Appendix 4.1-1 titled “An Updated 

Assessment of the Potential Effects of the Grassy Mountain Project on Indigenous Groups” (CIAR #251). 

Sections 4 to 17 of Appendix 4.1-1 contain Benga’s effects assessment with respect to the current use of 

lands and resources for traditional purposes and cultural and physical heritage of Indigenous peoples, 

individually for each group.  

The EIS Guidelines (CIAR #11) require that residual effects, even if very small or deemed insignificant, be 

described in sufficient detail to enable the Panel to review Benga’s analysis. The EIS Guidelines also 

require that Benga provide an analysis of the significance of the identified residual effects of the Project 

using predefined criteria (e.g. magnitude; geographic extent, etc.).  Although Benga has provided some 

of this information in Appendix 4.1-1, Benga has not adequately described the residual effects. For 

example, in the assessment of potential effects to Siksika Nation’s hunting activities, Benga stated that:  

“The Project will affect the wildlife VCs hunted by the Siksika Nation (e.g., moose, elk, bear, 

eagles) through changes in habitat availability, habitat fragmentation/connectivity and mortality 

risk. With successful application of mitigation measures, the residual effects of the Project on 

habitat availability, habitat fragmentation/connectivity, mortality risk and abundance within the 

Wildlife LSA (WLSA) were deemed not significant”.  

In this example, Benga has not described how the residual effects on the wildlife VCs hunted by Siksika 

are connected to the Indigenous VCs nor has Benga described the residual effect to hunting (e.g. to 

resources, access, use, experience, culture, etc.) that will remain after mitigation measures have been 

implemented. At a minimum, the description of residual effects should focus on the nature of the effect 

and describe changes to resources, access, use, and experience as well as taking into consideration 

cultural and spiritual practices, ceremonies, and intergenerational transfer of knowledge. 
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Benga characterized the residual effects to hunting as being of moderate magnitude; local geographic 

extent; long-term duration; continuous frequency; reversible; and sensitive in ecological and social 

context. It remains unclear however what specific residual effects to hunting Benga has characterized. 

Benga did not provide an explanation of how the significance criteria were applied to the residual 

effects nor did Benga provide a rationale for how the conclusion of “not significant” was made.  

Information Request: 

Provide the following:  

a) A description of each residual effect of the Project on the current use of lands and resources for 
traditional purposes following the Agency’s “Technical Guidance for Assessing Current Use of Lands 
and Resources for Traditional Purposes under the Canadian Environmental Assessment Act, 2012”2.  

b) A description of each residual effect of the Project on the physical and cultural heritage following 
the Agency’s “Technical Guidance for Assessing Physical and Cultural Heritage or any Structure, Site 
or Thing that is of Historical, Archeological, Paleontological or Architectural Significance under the 
Canadian Environmental Assessment Act, 2012”3. 

c) An updated characterization of the residual effects of the Project for the current use of lands and 
resources for traditional purpose and the physical and cultural heritage of Indigenous peoples using 
the descriptions of the residual effects above. 

 

Information Request 6.8 

References: 

Final Environmental Impact Statement Guidelines. (CIAR #11)  

Eighth Addendum to the Environmental Impact Assessment, Section 15. (CEAR #89). 

Tenth Addendum to the Environmental Impact Assessment, Appendix 4.1-1. (CIAR #251). 

Canadian Environmental Assessment Agency interim Technical Guidance “Assessing Cumulative 

Environmental Effects under the Canadian Environmental Assessment Act, 2012”. (March 2018). 

 

 

                                                           
2 Available online: Technical Guidance for Assessing the Current Use of Lands and Resources for Traditional 
Purposes under the Canadian Environmental Assessment Act, 2012. https://www.canada.ca/en/impact-
assessment-agency/services/policy-guidance/technical-guidance-assessing-current-use-lands-resources-
traditional-purposes-under-ceaa-2012.html 
3 Available online: Technical Guidance for Assessing Physical and Cultural Heritage or any Structure, Site or Thing 
that is of Historical, Archeological, Paleontological or Architectural Significance under the Canadian Environmental 
Assessment Act, 2012. https://www.canada.ca/en/impact-assessment-agency/services/policy-guidance/technical-
guidance-assessing-physical-cultural-heritage-or-structure-site-or-thing.html 

https://www.canada.ca/en/impact-assessment-agency/services/policy-guidance/technical-guidance-assessing-current-use-lands-resources-traditional-purposes-under-ceaa-2012.html
https://www.canada.ca/en/impact-assessment-agency/services/policy-guidance/technical-guidance-assessing-current-use-lands-resources-traditional-purposes-under-ceaa-2012.html
https://www.canada.ca/en/impact-assessment-agency/services/policy-guidance/technical-guidance-assessing-current-use-lands-resources-traditional-purposes-under-ceaa-2012.html
https://www.canada.ca/en/impact-assessment-agency/services/policy-guidance/technical-guidance-assessing-physical-cultural-heritage-or-structure-site-or-thing.html
https://www.canada.ca/en/impact-assessment-agency/services/policy-guidance/technical-guidance-assessing-physical-cultural-heritage-or-structure-site-or-thing.html
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Rationale: 

Addendum 8, Section 15 (CEAR #89) and Appendix 4.1-1 (CIAR #251) contain Benga’s cumulative effects 

assessment with respect to the current use of lands and resources for traditional purposes and the 

cultural and physical heritage of Indigenous peoples.  

Benga noted in Appendix 4-1.1 that cumulative effects from development, change in land use, 

settlement, access and climate change have already resulted in significant adverse effects on hunting 

and trapping since European settlement. However, Benga did not elaborate on the Project’s specific 

incremental contributions to the above named pathways (e.g. land use, access, climate change) of 

cumulative effects and determined that cumulative effects on hunting and trapping were not significant.  

In addition, the cumulative effects assessment relied on the consideration of residual effects to 

biophysical (associated) VCs but did not directly assess effects to Indigenous VCs, including intangible 

components such as consideration of experience, culture, governance, knowledge and other factors. For 

example, Benga states: 

“The cumulative effects on associated VCs (wildlife and wildlife habitat, land and resource use) 

are not significant. Based on this and the characterization of residual cumulative effects on 

hunting and trapping, the cumulative effects on hunting and trapping are not significant.” 

The Canadian Environmental Assessment Agency’s interim Technical Guidance for “Assessing 

Cumulative Environmental Effects under the Canadian Environmental Assessment Act, 2012”4 states that 

the first step to carrying out a cumulative effects assessment is to identify the VCs for which residual 

environmental effects are predicted after the consideration of mitigation measures. The EIS Guidelines 

(CIAR #11) require Benga to identify and provide a rationale for the selection of VCs that will constitute 

the focus of the cumulative effects assessment. The Guidelines also require that residual effects, even if 

very small or deemed insignificant, must be described. This should be done in sufficient detail to enable 

the Panel to review Benga’s analysis of the cumulative effects, based on these residual effects.    

Further information on the cumulative effects resulting from the incremental contribution of the 

Project’s residual effects on the environment and Indigenous peoples, is required to support the Panel’s 

mandate under CEAA 2012. 

Information Request: 

a) Describe how the Project’s residual effects contribute, in a cumulative manner, to existing effects 
from other activities and in combination with other physical activities will be carried out.  

b) Update the cumulative effects assessment with respect to the current use of lands and resources for 
traditional purposes and the cultural and physical heritage of Indigenous peoples using the 
descriptions of the residual effects above. Use the Canadian Environmental Assessment Agency’s 

                                                           
4 Available online: Interim Technical Guidance “Assessing Cumulative Environmental Effects under the Canadian 
Environmental Assessment Act, 2012”. https://www.canada.ca/en/impact-assessment-agency/services/policy-
guidance/assessing-cumulative-environmental-effects-ceaa2012.html. 

https://www.canada.ca/en/impact-assessment-agency/services/policy-guidance/assessing-cumulative-environmental-effects-ceaa2012.html
https://www.canada.ca/en/impact-assessment-agency/services/policy-guidance/assessing-cumulative-environmental-effects-ceaa2012.html
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interim Technical Guidance for “Assessing Cumulative Environmental Effects under the Canadian 
Environmental Assessment Act, 2012” to guide the cumulative effects assessment. 

 

Wildlife 

Information Request 6.9   

References: 

Grassy Mountain Coal Project - Updated Environmental Impact Assessment. Consultant Report #9 – 

Wildlife. (CIAR #42). 

Information Request Package #5 from the Joint Review Panel to Benga, Information Request 5.34. (CIAR 

#215). 

Tenth Addendum to the Environmental Impact Assessment. Response to Information Request 5.34. 

(CIAR #251). 

Rationale: 

Information Request 5.34 (CIAR #215) requested Benga provide an assessment of the American Badger, 

which was recently listed on the Species at Risk Act, Schedule 1. The assessment was to include habitat 

requirements, identified critical habitat and/or recovery habitat of the species at risk. This assessment 

also requested Benga provide the potential Project effects on the species and their critical habitat.  

Benga’s response to IR 5.34 (CIAR #251), regarding the American Badger, provided a description of its 

habitat requirements and respective changes in habitat availability within an Application Case 

assessment. Benga stated, “Traditional American badger habitat is characterized by grassland, steppe 

and open forest but recent studies have shown that they will also utilize open or roaded areas within 

forest environments (COSEWIC 2012)”. Benga also noted that “Other suitable habitat includes linear 

corridors, particularly in forested areas, non-forested or open-forested patches in alpine regions, 

wetlands and grasslands.”  

Within the Application Case assessment, Benga stated that the primary effect of the Project 

development is related to direct habitat loss. The assessment focuses on habitat availability and includes 

grasslands (290.3 ha or 5.1%), perennial forage crops (37.3 ha or 3.8%), clearings (212.4 ha or 3.8%), 

road-sides (124.8 ha or 2.2 %), and seeded wellsites and pipeline right-of-ways (65.2 ha or1.1%). These 

habitats account for 12.9% (730 ha) of the Wildlife Local Study Area (WLSA) however Benga’s 

assessment does not include a discussion of open forest habitat types. 

Consultant Report #9, Table 2.4-1 Wildlife Habitat Types and Ecosite Phases Present in the Wildlife Local 

Study Area (WLSA) indicates open forest habitat exists within the WLSA (CIAR #42). Further, Table 2.4-31 

titled “Detection Frequency (No./100 Camera Days) of Carnivores by Camera and Habitat Type in the 
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WLSA 2015-2016” indicates detection of American badger within a habitat type categorized as 

“Moderate Mixed Coniferous.”  

In Consultant Report #9, Table 2.4-1 Wildlife Habitat Types and Ecosite Phases Present in the Wildlife 

Local Study Area (CIAR #42), Benga provided an area of 37.3ha or 0.7% for perennial forage crops 

(agriculture) which differs from the above stated percentage of 3.8% for perennial forage crops. The 

same 3.8% for perennial forage crops was also used for the Baird’s Sparrow’s Application Case 

assessment. 

The information requested below is required in order to complete the following:  

 Terms of Reference, Section 4.7.1 [A]: “Describe, quantify, and map all existing habitat 
disturbance (including exploration activities) and identify those habitat disturbances that are 
related to existing approved project operations.”  

 EIS Guidelines, Section 6.3.3: “direct and indirect effects of the Project on federally listed species 
at risk and those species listed by COSEWIC classified as extirpated, endangered, threatened, or 
of special concern (flora and fauna)…”.  

Information Request: 

a) Explain why Benga excluded open forested areas from the American Badger’s habitat availability 
assessment under the Application Case.  

b) Provide an updated assessment with the inclusion of the open forested areas for the American 
Badger.   

c) Confirm the percentage of perennial forage crop available.  

d) Confirm the total potential habitat for Baird’s Sparrow and America Badger.  

 

Information Request 6.10 

References: 

Grassy Mountain Coal Project - Updated Environmental Impact Assessment. Consultant Report #9 – 

Wildlife. (CIAR #42). 

Information Request Package #5 from the Joint Review Panel to Benga, Information Request 5.35. (CIAR 

#215). 

Rationale: 

Information Request 5.35 (CIAR #125) requested Benga provide clarification regarding the use of Elk as a 

surrogate species for Common Nighthawk and Bobolink, with supporting research or literature to justify 

the approach. Benga’s response in the Tenth Addendum (CIAR #251) stated that, “Elk (as a VC) and 

common nighthawk (as a special status species) do have similar habitat requirements during the snow-

free period…”. Benga also stated, “If the Bobolink does occur in the WLSA, it would most likely be 
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associated with grassland and grass-dominated anthropogenic habitats (Table 2.4-1, CR#9, EIA) similar 

to habitats used by both Elk and Common nighthawk.”  

Benga provided various habitat assessments within Consultant Report #9 (CIAR #42) for Elk, Common 

Nighthawk, and Bobolink. Based on these assessments, Benga suggested that the habitat requirements 

for Elk provide a sufficient representation for migratory birds associated with grassland and open 

country habitat preference, including Common Nighthawk and Bobolink.  

Table 4.6-1 in Consultant Report #9 titled “Migratory Bird Species with the Potential to Occur in the 

WLSA and Their Habitat Preferences” indicated that Elk, a VC with similar habitat requirements to 

Grassland or Open Country Birds, provides a suitable surrogate to Project effects on habitat availability 

(CIAR #42). Benga also indicated, as a result, Project effects on Elk and their respective habitat are 

expected to be similar for the Bobolink and Common Nighthawk.  

The information requested below is required in order to complete the following:  

 Terms of Reference, Section 4.7.1 [A]: “Describe, quantify, and map all existing habitat 
disturbance (including exploration activities) and identify those habitat disturbances that are 
related to existing approved project operations.”  

 EIS Guidelines, Section 6.3.3: “direct and indirect effects of the Project on federally listed species 
at risk and those species listed by COSEWIC classified as extirpated, endangered, threatened, or 
of special concern (flora and fauna)…”.  

Information Request: 

a) Describe how the use of Elk as a surrogate species for Common Nighthawk and Bobolink provides 

adequate habitat overlap to assess Project effects. Include potential gaps or uncertainties.  

b) Describe how Project effects on Common Nighthawk and Bobolink can be understood through 

Project effects on Elk.  

c) If main life stages of Common Nighthawk and Bobolink are not represented by Project effects on Elk 

as a surrogate species, describe the potential Project effects to these two species during these 

periods separately.  

Geotechnical and Dam Safety 

Information Request 6.11 

References: 

Tenth Addendum to the Environmental Impact Assessment. Response to Information Request 3.2. (CIAR 

#251). 

Rationale: 

It is unclear how the climate change based estimates presented in response to IR 3.2 c) (CIAR #251) will 
be incorporated into the final dam designs. Benga provided climate change projections for context, 
however Benga’s proposed designs are based on historic precipitation statistics. Given the prediction 
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that with consideration of climate change, the required pond volumes could be expected to be 
approximately 20% greater than under historic conditions (Tables 3.2-4 and 3.2-5, Addendum 10), Benga 
should consider the construction of larger structures, or operational consequences if the structures end 
up under-designed.   
 
The information requested below is required in order to complete the following:  

 Terms of Reference Section 3.2.6.2 [A], (d): “factors used in the design of water management 
facilities that are in accordance with Water (Ministerial) Regulation, Part 6 (Dam and Canal 
Safety), as well as the Canadian Dam Safety Association Dam Safety Guidelines, including 
expected flood events and flood protection.”  

 Terms of Reference Section 4.1.2 [B]: “Identify stages or elements of the project that are 
sensitive to changes or variability in climate parameters, including frequency and severity of 
extreme weather events. Discuss what impacts changes to climate parameters may have on 
elements of the project that are sensitive to climate parameters.” 

Information Request: 

a) Describe if Benga will adjust its dam design, construction and operations to meet Canadian Dam 

Association Guidelines under the projected future changes in extreme precipitation (as summarized 

in response to IR 3.2c)). 

b) If the answer to a) above is no, and the dams are therefore designed to meet Canadian Dam 

Association Guidelines under historic extreme precipitation but are operated under the projected 

future extreme rainfall, describe how Benga will operationally address this design issue. 

 

Hydrogeology  

Information Request 6.12 

References: 

Comments from Tsuut’ina Nation. (CIAR #220). 

Tenth Addendum to the Environmental Impact Assessment. Response to Information Requests 5.18 and 

5.19. (CIAR #251). 

Rationale: 

Given the depth of the saturated backfill zones, the size of the waste rock disposal areas, and the 

complex geology and large uncertainties associated with shallow and deep groundwater flow paths, the 

Panel requires additional information to assess the economic and technical feasibility of Benga’s 

proposed mitigation measures and adaptive management approach; this includes how Benga intends to 

monitor both shallow and deeper groundwater for effects, and mitigation measures that can be 

implemented if effects are detected. Benga’s response to IR 5.19 (CIAR #251) indicated that the 
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installation of liners is unfeasible, and not technically achievable due to ground slopes. However, Benga 

did not substantiate this conclusion with the requested case studies of other mines with similar 

characteristics, where liners either failed, or were also deemed technically and economically unfeasible. 

Benga has suggested four other technically and economically feasible seepage capture options, however 

limited evidence has been provided to support these options as technically effective at monitoring and 

capturing contaminated groundwater. Tsuut'ina Nation notes that Benga has not provided adequate 

information to support the assertion that collection wells will collect all seepage water (CIAR #220). 

The Panel requires Benga to provide additional details on proposed seepage capture options, including 

how monitoring downgradient from potential contamination sources will be an effective and technically 

achievable adaptive management measure, given the lack of a thorough hydrogeological understanding 

of the site.  

Additionally, in response to IR 5.18 (vii) (CIAR #251), Benga states that ‘Consideration will be given to 

include wells closer to receptors (listed in Part vi., above), as applicable and if feasible depending on 

access and ground conditions, to ensure no impact fails to be detected.’ As large uncertainty remains 

regarding seepage water transport via porous media and/or fractures, potential faults, and old mine 

adits, monitoring wells should be placed slightly upgradient of receptors. If this monitoring is not done, 

contamination may be missed by near-source monitoring and capture and could reach receptors 

without warning. 

The information requested below is required in order to complete the following:  

 Terms of Reference Section 4.2.2 [C]:  “Describe programs to manage and protect groundwater 
resources, including  
(a) the early detection of potential contamination; 
(b) groundwater remediation options in the event that adverse effects are detected; and 
(c) the monitoring of groundwater production or dewatering impacts.” 

Information Request: 

a) Provide additional evidence including estimated costs, to support Benga’s conclusion that the 
installation of liners is not a technically or economically feasible seepage capture option. 

b) Provide additional details on the following proposed seepage capture options, including an analysis 
with supporting evidence of their effectiveness by referencing case studies from other mines with 
similar characteristics to the Grassy Mountain Coal Project: 

i. Grading the foundation to facilitate effective drainage;  

ii. Use end-dumping techniques to establish a coarse permeable layer at the base of the 
dump; 

iii. Use of collection ditches to capture shallow seepage; and 

iv. Installation and pumping of seepage capture wells. 

c) Explain how Benga’s proposed seepage capture options will collect infiltration under low volume 
conditions where water will infiltrate through the shallow unsaturated (vadose) zone below the 
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sources of contamination.  Estimate the percentage of time (per year) when low volume seepage 
will bypass the seepage capture options via vertical infiltration under unsaturated soil conditions. 

d) Provide details on how monitoring downgradient from potential contamination sources will be an 
effective and technically achievable adaptive management measure , by providing the following 
with sufficient technical details including assumptions, justifications of assumptions, and all required 
details for decision making: 

i. Describe the approach and criteria Benga will use to decide where the downgradient 
wells would be placed. Explain how Benga will account for shallow and deep 
groundwater pathways; as well as potential faults, fractures, and old mine adits, all of 
which could act as conduits for groundwater transport; and 

ii. Discuss the approach and criteria Benga will use to determine the sampling depth(s) of 
each monitoring well, and how will Benga confirm the selected sampling depth is 
capturing potential seepage plumes.  

e) Provide additional information on how Benga will use seepage capture wells to pump contaminated 
groundwater for treatment by providing the following: 

i. Explain how the plume(s) will be delineated once they have been detected; 

ii. Identify where Benga will place the capture wells relative to the plume’s center of mass; 

iii. Describe the strategy Benga will use to capture the plume and identify the percentage 
of capture Benga will aim to reach (ex. 100%, 70% etc.); and 

iv. The capture wells will likely capture non-contaminated groundwater downgradient as 
well as contaminated groundwater, possibly resulting in a sizeable volume of water. 
Explain how Benga will be able to economically and technologically manage and treat 
this water. 

f) Describe the approach and criteria Benga will use to decide whether and where upgradient receptor 
based monitoring is required. 

 

Hydrology 

Information Request 6.13 

References: 

First Addendum to the Environmental Impact Assessment. Consultant Report #6, Appendix A3 – 

Instream Flow Assessment. (CIAR #44).  

Fifth Addendum to the Environmental Impact Assessment. Response to Information Request 207. (CEAR 

#69). 

Eighth Addendum to the Environmental Impact Assessment. AER-R2-6 and AER-R2-7. (CIAR #89). 



Grassy Mountain Coal Project Joint Review Panel 

 

19 
 

Tenth Addendum to the Environmental Impact Assessment. Response to Information Requests 5.16 and 

5.29. (CIAR #251).  

Rationale: 

In the response to IR 5.16 (CIAR #251), Benga calculated weekly Q80 flows for Blairmore and Gold creeks 

using the Alberta Desktop Method. These flows were provided in Table 5.16-1. Without the details of 

Benga’s computation and the data used by Benga, it is difficult to fully assess Benga’s response.  

Furthermore, in the response to IR 5.16, Benga suggested that there are “high uncertainties associated 

with applying a provincial-scale desktop-based instream flow needs assessment method” such as the 

Alberta Desktop Method.  Benga proposes to use the field-based method associated with their instream 

flow assessment (IFA) executed as part of Appendix A3 of Consultant Report #6 (CIAR #44). However, 

Benga’s IFA Assessment in Consultant Report #6 did not provide instream flow needs (IFN) numbers, and 

in the response to IR 207 (CIAR #69), when AER requested IFNs, Benga stated that, “the intent of the IFA 

was to assess this potential impact of changes in flow, and not to provide an IFN number”. The Panel 

wants to review weekly IFN flows for Blairmore and Gold Creek based on Benga’s IFA. 

In response to IR 5.16 b (ii), Benga described ‘Delta Water’ and expects that Alberta Environment and 

Park’s (AEP) Delta Stormwater Availability Tool (DWAT) would be available for application to the Project. 

However, the Panel understands that the DWAT is a decision support tool and not an operational 

hydrologic model.  DWAT is also still under development to support an AEP policy that is in the draft 

stage and has not been finalised.  

In Addendum 10, Benga proposed a flow augmentation calculation and suggested that the formula be 

accepted in principle, and the specific calculations for this project be developed before project start-up 

as per the AEP Delta Water policy. 

However, in order for the Panel to properly assess potential risks to the streams due to the Project, the 

flow augmentation calculations need to be presented in detail. As highlighted in IR 6.17, there is a 

potential conflict between Benga’s ability to release treated water while also retaining water that does 

not meet discharge limits on site for further treatment. As such, the details of return flow criteria need 

to be determined at this stage rather than during the operation phase, since the feasibility of water 

returns is an important part of the Panel’s review with respect to the Water Act. 

The information requested below is required in order to complete the following:  

 Terms of Reference, Section 3.2.6.1 [A]: “Describe the water supply requirements for the 

project, including (f) the expected cumulative effects on water losses/gains resulting from the 

project operations.  

 Terms of Reference, Section 3.2.6.2 [C]: “Describe discharges to the watershed from existing 

and reclaimed sites, including potential end-pit lakes, and the management strategy for 

handling such releases”. 
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Information Request: 

The Panel requests Benga provide weekly IFN flows for Blairmore and Gold Creeks, and develop a 

detailed flow augmentation calculation. An example of a flow augmentation methodology that would 

satisfy this request is included below. 

a) Present IFN flows for Blairmore and Gold Creeks in weekly timesteps for a full calendar year. In 

addition, provide the exact latitude and longitude, or LSD location, for each computed IFN value. 

Benga may base these IFN flows on the Instream Flow Assessment completed as part of Consultant 

Report #6 (CIAR #44). Explain each step of the derivation of weekly IFN flows in detail using the 

results of the Instream Flow Assessment. 

b) Provide a flow augmentation methodology, including, for each part, detailed and complete 

description and formulation of: 

i. how Benga would operationally determine how much water would be prevented from 

flowing to each of Gold Creek and Blairmore Creek due to the capturing of water within 

the Project footprint;  

ii.  how Benga would operationally determine the natural flow in each of Gold Creek and 

Blairmore Creek; and 

iii.  how the results of (i) and (ii) above would be used to operationally calculate the 

minimum daily release volume to meet the requirements of the Alberta Desktop 

Method, or another similar Instream Flow Needs methodology. 

 

Example Calculation: 

Definition of Parameters: 

Qrec = Recorded flow at hydrometric station (m3/s) 

Qnat = Naturalized flow at hydrometric station (m3/s) 

Qret = release flow from storage on previous day (m3/s) 

Qsite = Runoff collected on mine site as per below calculation (m3/s) 

Qallowed = Allowed reduction in stream flow under the Alberta Desktop Method or WCO (for the 

new licence) (m3/s) 

K = ratio of runoff at mine site to runoff at hydrometric station (unitless) 

K = 
������ ����� �� ���� ���� (��)

�������  ������ ����� �� ����������� ������� (��)
  

DAsite = Drainage area of the mine site (km2) 

DAhydro = Drainage area of the hydrometric station (km2) 
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Formulas for determining how much water to release: 

The Alberta Desktop Method for Instream Flow Needs allows for a decrease in stream flow of up 

to 15% of the natural flow, therefore: 

Qallowed = Qnat * 0.15 

Assume the runoff collected on site is proportional to the natural flow at the downstream 

hydrometric station, considering the mine site drainage area, the hydrometric station drainage 

area, and the adjustment factor K (defined above): 

Qsite = �� ∗ �
������

�������
��* Qnat 

            The natural flow at the hydrometric station is: 

Natural Flow = Observed Flow – water released from mine + water captured at mine  

or: 

            Qnat = Qrec – Qret + Qsite  

Substituting the above equation for Qsite: 

Qnat = Qrec – Qret + �� ∗ �
������

�������
��* Qnat 

            Re-arranging to isolate Qnat: 

Qnat =  
(���������)

[����
������

�������
�]

 

When Q80 or WCO is being met: 

The difference between the volume captured on site and the volume allowed under the Alberta 

Desktop method must be released downstream: 

Release flow rate for current day ≥ Qsite - Qallowed 

When Q80 or WCO is not being met: 

No net change in flow can be allowed, and therefore the release rate should at least equal the 

rate of water captured on site: 

Release flow rate for current day ≥ Qsite 
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Fish and Fish Habitat 

Information Request 6.14 

References: 

Grassy Mountain Coal Project - Updated Environmental Impact Assessment. Section C. Figure C.5.3-1 to 

C.5.3-5. (CIAR #42). 

First Addendum to the Environmental Impact Assessment. Consultant Report #6; Appendix A1, Figure 

4.11. (CIAR #44).  

Recovery Strategy for the Westslope Cutthroat Trout (Oncorhynchus clarkii lewisi), Alberta Populations 

in Canada. (CIAR #101). 

Tenth Addendum to the Environmental Impact Assessment. Response to Information Request 5.20. 

(CIAR #251). 

Rationale: 

In reviewing the locations of the discharge points from the proposed mine (Figure C.5.3-1 to Figure 

C.5.3-5, CIAR #42), and the response to IR 5.20 (CIAR #251), it appears that the Northeast sedimentation 

pond on Gold Creek, and the West sedimentation ponds on Blairmore Creek will be discharging directly 

into high quality Westslope Cutthroat Trout spawning habitat (Figure 4.11, CIAR #44). The Northeast 

sedimentation pond is shown to discharge immediately upstream of the confluence of GCT10 with Gold 

Creek, in an area shown to be high quality spawning habitat with a moderate distribution of spawning 

adults. The West sedimentation pond on Blairmore Creek is shown to discharge into BCT06, in an area 

with the highest quality spawning habitat in the LSA, as shown by the highest distribution of spawning 

adults. 

Given the known sensitivity of Westslope Cutthroat Trout spawning habitat to sedimentation and 

changes in stream temperature, the critical nature of quality spawning habitats, and importance of 

protecting these habitats to meet the objectives of the “Recovery Strategy and Action Plan for the 

Alberta Populations of Westslope Cutthroat Trout in Canada”(CIAR #101), it is unclear why the discharge 

points from the sedimentation ponds are located in these areas. 

The information requested below is required in order to complete the following:  

 Terms of Reference, Section 4.5.2 [A]: “Describe the potential impacts to fish and fish habitat, 
such as stream alterations and changes to substrate conditions or water quality and quantity, 
while considering  

o (a) fish tainting, survival of eggs and fry, chronic or acute health effects, and increased 
stress on fish populations from release of contaminants, sedimentation, flow 
alterations, and temperature and habitat changes; and  
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o (d) changes to benthic invertebrate communities that may affect food quality and 
availability for fish;” 

 Terms of Reference, Section 4.5.2. [C]: “Discuss the design, construction, and operational 
factors to be incorporated into the project to minimize impacts on fish and fish habitat and 
protect aquatic resources. Describe how any water intakes have been designed to avoid 
entrapment and entrainment of fish and provide information on the species of fish considered.”  

 Terms of Reference, Section 4.5.2 [E]: “Discuss the significance of any impacts on water quality 
and implications to aquatic resources (e.g., biota, biodiversity, and habitat) and related 
implications for First Nations’ traditional and current use of these resources.” 

 Terms of Reference, Section 4.5.2 [F]: “Describe the effects of any surface water withdrawals 
considered, including cumulative effects on fish and fish habitat.” 

 Terms of Reference, Section 9 [C]: “Discuss the potential effectiveness of the proposed 
mitigation.” 

 Terms of Reference, Section 10 [A]: “Describe the residual impacts of the project following 
implementation of the proponent’s mitigation measures and outline plans to manage those 
residual impacts.” 

 Terms of Reference, Section 11 [A]: “Describe the proponent’s current and proposed monitoring 
programs…” 

 EIS Guidelines, Section 6.2.2: “include changes to the physical environment including changes to 
[…] water temperature”. 

 EIS Guidelines, Section 6.3.3: “include potential environmental effects to species at risk, 
including the direct and indirect effects on the survival or recovery of federally listed species (e.g. 
Westslope Cutthroat Trout).” 

Information Request: 

a) Provide a rationale for locating the discharge points for the Northeast Sedimentation pond and West 
Sedimentation pond in documented high quality Westslope Cutthroat Trout spawning habitat.  

b) Discuss the feasibility of relocating the discharge points of the sedimentation ponds downstream of 
documented Westslope Cutthroat Trout spawning habitat to avoid potential effects to Westslope 
Cutthroat Trout.  

c) On a map displaying water management infrastructure and discharge locations (similar to Figure 
C.5.3-5), display where the current discharge locations are and where alternative discharge locations 
could be located. On the same map, include a layer that displays spawning habitat suitability.  

d) Provide a supporting rationale for the proposed alternative discharge locations. In determining 
appropriate discharge locations for water management infrastructure, Benga should calculate the 
zone of influence for sedimentation and temperature associated with the discharge to protect 
sensitive habitats downstream of the points of discharge.  
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Information Request 6.15  

References: 

Environmental Impact Assessment. Appendix 10b – Water and Load Balance Model. (CIAR #42). 

First Addendum to the Environmental Impact Assessment. Consultant Report #6; Appendix A4. (CIAR 

#44). 

Comments from Jim Rennie. (CIAR #133). 

Comments from the Ktunaxa Nation Council. (CIAR #178). 

Comments from Tsuut’ina Nation. (CIAR #192). 

Information Request Package #5 from the Joint Review Panel to Benga, Information Request 5.20. (CIAR 

#215). 

Tenth Addendum to the Environmental Impact Assessment. Response to Information Request 5.20. 

(CIAR #251). 

Rationale: 

In IR 5.20 (CIAR #215), Benga was directed to provide an assessment of the proportion of flow that each 

water management structure contributed to the baseflow at the point of discharge in order to assess 

the potential impacts these water management structures may have on the receiving aquatic 

ecosystem.  

In the response to IR 5.20 (CIAR #251), Benga stated that the proportion of creek baseflows sourced 

from the Project’s water management infrastructure developments were negligible at the mouth of 

Gold Creek at WSC Station 05AA0030 (i.e., 2.4%). The proportion of creek baseflow sourced from the 

Project’s water management infrastructure near the mouth of Blairmore Creek at hydrometric station 

BC-H01 were estimated at 23.2% (annual average). 

In the response to IR 5.20, Benga considered that the Water and Load Balance Model and the System for 

Environmental Flow Assessment (SEFA) model accounted for the discharge contributions from the 

Project’s water management infrastructure developments and provided a reasonable prediction of 

temperature fluctuations. Those predictions were also presented in Addendum 1, Consultant Report #6, 

Appendix A4 (CIAR #44) and were considered by Benga to be not significant. 

Benga’s assessment considered the contributions from the water management structures at the 

watershed scale, concluding that discharge from sedimentation ponds represented 0.1% of baseflow in 

Blairmore Creek, and 0.2% of baseflow in Gold Creek. This watershed scale assessment was used to 

support the conclusion that contributing flows from the sediment ponds and the End Pit Lake would not 

result in significant changes to water temperatures in Blairmore Creek or Gold Creek, based on the 

outputs from the Water and Load Balance Model, and the SEFA Model. However, by assessing the 

potential impacts on stream temperatures as a result of discharging flows from sediment pond 
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structures and the End Pit Lake at a watershed scale, Benga did not provide the requested assessment 

as described in 5.20 a) through f), which requested an assessment of the impacts to stream 

temperatures and potential changes to habitat suitability at a mesohabitat scale. Several submissions 

highlighted that, given the sensitivities of Westslope Cutthroat Trout to potential changes in water 

temperature, localized potential changes in stream temperature at the mesohabitat scale should be 

quantified (CIAR #133, #178 and #192). Furthermore, given the location and the identified high 

productivity spawning habitat that is present in the immediate area and downstream of the discharge 

location (as discussed in IR 6.14), elevated temperatures during summer months could represent a 

potential risk to habitat suitability and reduced temperatures during the spring spawning season could 

represent a potential risk to spawning success in both Gold and Blairmore creeks.  

The information requested in IR 5.20 is required to consider potential effects to stream temperatures 

and habitat suitability for the various Westslope Cutthroat Trout bioperiods at the mesohabitat scale. 

This response should also consider any alternative proposed discharge locations, as discussed in IR 6.14. 

The information requested below is required in order to complete the sections of the Terms of 
Reference and EIS Guidelines referenced in IR 6.14 (above). 

Information Request: 

Provide the information initially requested in IR 5.20 a) through f) in consideration of the potential 
effects at the mesohabitat scale, and not at a watershed scale. 

a) Provide an updated assessment discussing the proportion of base flow that each sediment pond, 
surge pond, and discharge point from the saturated backfill zone represents at the confluence of the 
water management structure’s discharge outlet in both Gold Creek or Blairmore Creek (depending 
on which stream is receiving the discharge) in order to accurately assess the zone of influence of 
these water management structures on changes in stream temperatures. 

b) Discuss the zone of influence that these water management structures have on stream 
temperatures using the maximum predicted monthly water temperatures in each water 
management structure, extending downstream from the confluence of the water management 
structures’ discharge outlets, to the point where stream temperatures return to background levels 
after mixing with water discharged from these water management structures.  

c) Clarify how, or if, pit lake water temperatures were calculated and incorporated into the water 
temperature model during closure/reclamation. Provide an assessment of the proportion of base 
flow that the pit lake represents to Gold Creek base flows once the flood elevation is exceeded, 
measured at the confluence of the discharge outlet from the pit lake through the Northeast 
sediment pond, in order to accurately assess the zone of influence this discharge will have on stream 
temperatures within Gold Creek. 

d) Discuss the zone of influence that the discharge from the pit lake via the Northeast sediment pond 
will have on stream temperatures in Gold Creek using the maximum predicted monthly water 
temperatures discharging from the Northeast sediment pond, extending downstream from the 
confluence of the Northeast sediment pond discharge outlet into Gold Creek to the point where 
stream temperatures return to background levels after mixing with the discharged water.  
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e) Discuss the effects on habitat suitability for Westslope Cutthroat Trout within the zones of influence 
described in b) and d), and how changes in stream temperatures will impact each biological stanza 
of Westslope Cutthroat Trout described in the EIA.  

f) Discuss technically and economically feasible mitigation and adaptive management measures that 
can be implemented to prevent and/or minimize changes in stream temperatures in Gold Creek and 
Blairmore Creek as a result of discharges from the water management structures discussed above. 

 

Surface Water Quality 

Overview: 

The ten information requests that follow (IRs 6.16 through 6.25) request further information regarding 

the use of a site-specific guideline, the potential effects of the Project on surface water quality and the 

effectiveness of associated mitigation proposed by Benga. The rationale presented here applies to all 

ten of these information requests.  

Mitigation measures proposed to date for surface water quality are reliant upon technology and a risk 

assessment process, which requires a high degree of certainty to achieve proposed outcomes. The 

information provided by Benga to date has identified a number of uncertainties with respect to 

mitigation measures, which require further information to demonstrate adequate effectiveness of the 

proposed mitigation strategies.  Even with the implementation of proposed mitigation measures 

increases in a number of water quality parameters are predicted by Benga within the receiving 

environment.   

While a draft plan to monitor and mitigate residual effects has been proposed, the plan currently lacks 

sufficient detail to provide confidence that effects can be detected and mitigated in a timely and 

effective manner. The current information requests seek to gather additional information to ensure the 

EIA terms of reference and EIS Guidelines are satisfied. 

The information requested below is required in order to complete the following:  

 Terms of Reference, Section 4.4.2 [B]: “Describe the potential impacts of the project on surface 

water quality: 

(a) discuss any changes in water quality resulting from the project that may exceed the Surface 

Water Quality Guidelines for Use in Alberta or the Canadian Water Quality Guidelines; 

(b) discuss seasonal variation and potential impacts on surface water quality; 

(c) assess the potential project-related and cumulative impacts of acidifying and other air 

emissions on surface water quality; and 

(d) discuss the effect of changes in surface runoff or groundwater discharge on water quality in 

surface water bodies.” 

 Terms of Reference, Section 9 [A]: “Discuss mitigation measures to avoid, minimize, or eliminate 
the potential impacts for all stages of the project.” [B] “Identify those mitigation measures that 
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will be implemented for each associated impact and provide the rationale for their selection.” 
[C] “Discuss the potential effectiveness of the proposed mitigation.” 

 Terms of Reference, Section 10 [A]: “Describe the residual impacts of the project following 
implementation of the proponent’s mitigation measures and outline plans to manage those 
residual impacts” 

 Terms of Reference, Section 11 [A]: “Describe the proponent’s current and proposed monitoring 
programs…” 

 EIS Guidelines Section 2.2 “The EIS will identify and consider the effects of alternative means of 

carrying out the Project that are technically and economically feasible… In its alternative means 

analysis, the proponent will address, key project components such as… water management.” 

 EIS Guidelines, Section 6.2.2: “ include changes to the physical environment including: 

o Changes to […] water quality; 

o Changes in surface water quality and sediment quality associated with any mine 
effluent or releases or surface runoff; and 

o Changes in water quality and sediments due to contaminants of concern in potentially 
affected waterbodies and associated tributaries.” 

 EIS Guidelines, Section 6.4: “Justify trade-offs between cost savings and effectiveness of the 
various forms of mitigation; and [w]here mitigation measures are proposed to be implemented 
for which there is little experience or for which there is some question as to their effectiveness, 
the potential risks and effects to the environment should those measures not be effective will be 
clearly and concisely described, and, where appropriate, contingency measures should be 
identified.” 

 EIS Guidelines, Section 8.1: “present a preliminary follow-up program in particular for areas 
where scientific uncertainty exists in the prediction of effects”. 

Information Request 6.16 

References: 

Grassy Mountain Coal Project - Updated Environmental Impact Assessment. Consultant Report #5 –

Surface Water Quality. (CEAR #42). 

Information Request Package #5 from the Joint Review Panel to Benga, Information Request 5.1. (CIAR 

#215). 

Tenth Addendum to the Environmental Impact Statement. Response to Information Request 5.1. (CIAR 

#251).  

Comments from Timberwolf Wilderness Society. (CIAR #281). 
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Rationale: 

Benga did not provide the information requested in IR 5.1 a) (CIAR #215), which asked Benga to conduct 

an alternative risk assessment for selenium in the absence of sulphate as a toxicity modifying factor. In 

the IR response (CIAR #251), Benga indicated that sulphate mitigation of selenate uptake by algae has 

been known for decades, and suggests exclusion of sulphate mitigation in selenium guidelines is a result 

of inadequate paired data or lag time for regulations to catch up with the science. 

The Timberwolf Wilderness Society (CIAR #281) comments noted that median sulphate concentrations 

were utilized by Benga when determining ameliorating effects of sulphate on selenium toxicity. The 

comments also noted that the sulphate concentrations presented in Consultant Report #5, Figure 6 

(CIAR #42), are highly variable, and leave large room for error if only one point (e.g. median) is taken to 

characterize that parameter for any one time period.  Using the median concentration, predicted 

sulphate concentrations are likely overestimated 50% of the time, and the ameliorating effects of 

sulphate may be overestimated during those times.  

It is important for the Panel to understand what effect an overestimation of predicted sulphate 

concentrations would have on a site-specific selenium guideline which is, in part, based on sulphate 

concentrations.  

Information Request: 

a) Provide additional details on how seasonal variations in sulphate concentrations were accounted for 
in development of the proposed site-specific selenium guideline.  

Information Request 6.17 

References: 

Fifth Addendum to the Environmental Impact Assessment. Response to Information Request 86. (CIAR 

#69) 

Comments from Tsuut’ina Nation. (CIAR #220). 

Tenth Addendum to the Environmental Impact Assessment. Response to Information Request 5.1, 5.3, 

5.5, and 5.16. (CIAR #251).  

Comments from Victor and Barbara Koch. (CIAR #275). 

Rationale: 

A general theme put forth by Benga throughout multiple information request responses was that if 

water does not meet regulatory limits for release to the receiving environment, it will be pumped back 

instead of being released. In the response to IR 5.3 (CIAR #251), Benga stated “water not meeting the 

proposed effluent limit would be pumped to the raw water pond (RWP) for reuse in the CHPP (coal 

handling and processing plant) or to an SBZ (saturated backfill zone) and re-treated. Pump-back to the 
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RWP or an SBZ is the general contingency plan for effluent that exceeds any effluent quality limit.” This 

contingency measure (holding and recycling for re-treatment) is further confirmed in responses to IRs 

5.1, 5.3, 5.5, as well as in response to previous rounds of information requests, and is Benga’s proposed 

approach for off-spec water from saturated backfill zones and sedimentation ponds. 

Benga noted in response to IR 5.5, that the time from planning to implementation of a fully functional 

selenium treatment plant would take three years. As highlighted by Benga in the response to IR 86 (CIAR 

#69), saturated backfill zones are expected to treat an estimated 4.5 M m3/year, or approximately 

12,300 m3/day (in line with estimated daily volumes to be treated via a treatment plant, if needed, 

between 11,000 and 20,000 m3/day). While it is likely that other contingency measures to treat elevated 

selenium concentrations could be implemented prior to the 3-year time period, all proposed alternative 

treatment methods (e.g. gravel bed bioreactors) would take several weeks or months to become 

operational, during which time off-spec water would need to be held on site and further treated. 

Tsuut’ina Nation (CIAR #220) expressed concerns regarding the length of time it would take for the 

alternative treatment methods to become operational. Victor and Barbara Koch (CIAR #275) expressed 

concerns regarding whether the raw water pond would be big enough to hold the off-spec water until 

adjustments are made. 

In the response to IR 5.16 b)(ii), Benga proposed a flow augmentation methodology to determine the 

minimum water release rates to Blairmore and Gold Creeks to meet Instream Objectives required under 

their potential Water Act licence. If water quality does not meet regulatory limits under the 

Environmental Protection and Enhancement Act (EPEA) approval and is held back for further treatment, 

it may not be possible for Benga to achieve the required Instream Objectives. Conversely, if Benga 

proposes to meet Instream Objectives as required under a Water Act licence, it may not be feasible for 

Benga to hold back water that does not meet EPEA regulatory limits for further treatment. 

Information Request: 

a) Describe how Benga would meet the minimum release rates required under the Water Act licence 
conditions to meet the Instream Objectives for Blairmore Creek and Gold Creek when water does 
not meet EPEA regulatory limits and is proposed to be held on site for further treatment, and during 
any other time such as during maintenance of the saturated backfill zone when water is required to 
be held on site. Include discussion of other potential sources of water (i.e. surface water 
sedimentation ponds) that could be used to ensure that Instream Objectives are met. 

b) Provide details on the anticipated capacity that Benga has included in the water handling system 
associated with the raw water pond and saturated backfill zone, specifically:  

i. Anticipated capacity of the raw water pond for pump back water and discussion of how 
many days of typical water release this would represent; 

ii. Anticipated pumping capacity to be installed and redundancy (i.e. contingency plans in the 
event of pump failure); 

iii. Any other ponds or water structures that could be used to store water that does not meet 
EPEA specifications while more permanent treatment measures are developed; and 
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iv. How off-spec water would be stored, treated, and discharged during the 3-year period that 
would be needed to construct a selenium treatment plant, in the event that it would be 
required. 

Information Request 6.18 

References: 

Tenth Addendum to the Environmental Impact Assessment. Response to Information Request 5.6. (CIAR 

#251).  

Rationale: 

In response to IR 5.6 d) (CIAR #251), Benga introduced the concept of using gravel bed bioreactors for 

the removal of selenium from surface water as a contingency measure. Benga supported this proposal 

by providing case studies, but provided no information on design and treatment effectiveness for 

selenium removal that would be relevant to the proposed mine site. Table 5.5-1 provided a high-level 

overview of gravel bed construction indicating this would occur over construction years five and six. 

Additional details on the treatment process, sizing, design parameters, location, equipment 

configuration, reagent (or additive) requirements, pre- and post-treatment requirements, and 

contingency plans in the event of delays in emergency commissioning and operationalization have not 

been provided.  

Information Request: 

Provide the following additional details as relates to gravel bed reactors: 

a) Description of treatment process; 

b) Planned equipment location (including location on a map) in relation to site topography, depth to 
groundwater;  

c) Sizing criteria, design basis, and area (footprint) for a conceptual design, including pre-treatment 
and/or post-treatment units, if any, to meet target effluent concentrations for selenium; 

d) Description of design elements that maintain flows during winter months; 

e) Time required to design, procure, construct and commission the gravel bed reactors, startup time 
for normal and for emergency operation; 

f) Volumes of water to be treated (design treatment capacity); 

g) Utility requirements; 

h) Details on reagents (additives) to be used including: 

i. proposed handling measures; 

ii. storage requirements (including secondary containment, if applicable); and 
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iii. storage volumes. 

i) Proposed monitoring of efficacy, functionality and efficiency of selenium treatment; 

j) Expected variations in selenium removal efficacy including: 

i. changes due to seasonal changes in temperature, ideally supported by field-validated 
seasonal removal rates; 

ii. impacts of variable water flow rates; 

iii. impacts of variable influent selenium concentrations; and 

iv. discussion of any operational restriction points for the gravel bed reactors, i.e. does 
the process have significantly reduced efficacy or is the process ineffective below (or 
above) a certain operating temperature or selenium concentration. 

k) Expected seasonal variability in post-treatment effectiveness, such as water re-oxygenation before 
discharge; 

l) Details on short-term and long-term maintenance requirements of the system including discussion 
of any actions required to maintain the gravel bed (i.e. management of the biofilm and 
management of any precipitates); and 

m) Details on post-mining operational requirements and time required to decommission and reclaim 
the gravel bed reactor and related gravel bed reactor infrastructure. 

Information Request 6.19 

References: 

Grassy Mountain Coal Project - Updated Environmental Impact Assessment. Section C.8.3.1. (CIAR #42). 

Grassy Mountain Coal Project - Updated Environmental Impact Assessment. Consultant Report #5 –

Surface Water Quality. (CEAR #42). 

Eighth Addendum to the Environmental Impact Statement. Appendix C-2; Figure 6. (CIAR #89). 

Comments from the Government of Canada - Environment and Climate Change Canada submission. 

(CIAR #167). 

Comments from Tsuut’ina Nation. (CIAR #192).Comments from Timberwolf Wilderness Society. (CIAR 

#281). 

Tenth Addendum to the Environmental Impact Assessment. Response to Information Request 5.5. (CIAR 

#251).  
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Rationale: 

As noted in Section C.8.3.1 (CEAR #42), Benga indicated that the Project will use comparable mining and 

processing methods as those employed by Teck Resources in the Elk Valley, British Columbia. In the 

response to IR 5.5, Benga provided supplemental information to demonstrate the effectiveness of the 

saturated backfill zone. Benga stated that the saturated backfill zone approach has been implemented 

and is providing excellent results at the Teck Elk Valley facility where a saturated backfill zone has been 

in operation since 2017. Timberwolf Wilderness Society (CIAR #281) indicated that no supporting 

evidence for this statement was cited and requested that technical reports, publications and data be 

provided to support the claim that the Teck Elk Valley facility “is providing excellent results… since 2017” 

in removing selenium from contaminated runoff and seepage water at the scale required by this project.  

In Consultant Report #5 (CIAR #42), Benga stated that the saturated backfill zones are assumed to 

attenuate 99% of selenium loading. Environment and Climate Change Canada stated (CIAR #167) that 

according to Figure #6 of Appendix C-2 (CIAR #89), the rate of attenuation of selenium in optimal 

conditions tested under the barrel trial was around 90%, and resulting concentration of selenium in the 

effluent would be 150 μg/L. Tsuut’ina Nation also highlighted (CIAR #192) that the consequences of the 

saturated backfill zone being slightly less effective than assumed would be enormous. In the response to 

IR 5.5, Benga summarized several case studies that noted different attenuation rates: 90-95% (Kirk et al. 

2017), 97% (Jones et al. 2009; Ness et al. 2014), 98% (Pahler et al. 2007), and 99% (Bianchin et al. 2013). 

The response to IR 5.5 noted that for one saturated backfill zone example “the total selenium 

concentration in the in-pit saturated water is less than 1% that observed upgradient, suggesting that up 

to 99% of the selenium is being attenuated.” However, there was no information presented with respect 

to whether the 99% attenuation rate was also the case at the Teck Elk Valley facility. 

Although Benga provided the Elk Valley Water Quality Plan, none of the above-mentioned reports, 

publications, or data regarding the Teck Elk Valley facility were provided to support Benga’s statements 

regarding the effectiveness of saturated backfill zone technology. If this information is to be considered 

by the Panel, it must be placed on the public record. Further details on the performance of the Teck Elk 

Valley facility are required to demonstrate and support Benga’s assumptions of 99% removal efficiency 

of selenium. 

Information Request: 

a) Indicate whether the technical reports, publications (peer-reviewed or non-peer reviewed) and data 
regarding the Teck Elk Valley saturated backfill zone facility are publicly available, and if so, provide 
the information as supporting evidence to the Panel.  

b) For the Teck Elk Valley information, discuss the selenium removal efficiency for the saturated backfill 
zones and provide evidence from the Teck Elk Valley facility to support the use of an attenuation 
rate of 99% for selenium in the saturated backfill zone proposed for this project. 
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Information Request 6.20 

References: 

Tenth Addendum to the Environmental Impact Assessment. Response to Information Request 5.1, 5.5, 

Appendix 5.5-2. (CIAR #251).  

Comments from the Government of Canada - Environment and Climate Change Canada submission. 

(CIAR #283). 

Benga’s response to comments on sufficiency. (CIAR #291). 

Rationale: 

In the response to IR 5.1 (CIAR #251), Benga indicated it is proposing to construct a cascade from the 

discharge point of the saturated backfill zone to allow re-oxygenation of the saturated backfill zone 

discharge and for the oxidation of selenite to selenate, subsequently reducing the uptake of selenium 

into aquatic algae. 

Environment and Climate Change Canada (CIAR #283) indicated that a trial test of this proposed solution 

should be performed to demonstrate the efficiency of this additional treatment to change the speciation 

of selenium, or that appropriate literature, based on case studies elsewhere, should be provided. 

In response to this comment, Benga stated (CIAR #291) that it was confident in the selenium removal 

mitigation using a saturated backfill zone, and committed to ensuring this mitigation is implemented to 

achieve the intended results. To assure the Panel of this commitment, Benga provided a draft plan 

outlining how Benga has and will continue to implement testing and other research and development 

initiatives to progressively develop the detailed engineering parameters for the saturated backfill zone.  

Chapter 6 of the Elk Valley Water Quality Plan (Appendix 5.5-2) indicates that cascades could be used to 

relieve calcite supersaturation, but does not discuss the use of cascades to influence speciation of 

selenium. 

In the response to IR 5.1 (CIAR #251), Benga re-iterated that following the oxidation step of the cascade, 

effluent would be monitored to assess speciation. Benga stated that if the effluent exhibited a high 

proportion of selenite, appropriate actions would be taken, such as re-cycling off-spec effluent to the 

raw water pond or back through the saturated backfill zone, or adjusting the treatment process. Benga 

did not provide supporting details regarding the efficiency of the cascade system to convert selenium 

from selenite to selenate. 

Information Request: 

a) Provide further details to support the efficacy of the cascade to convert selenite to selenate using 
appropriate literature and case studies;  

b) Indicate if reagents such as hydrogen peroxide will be required to oxidize selenite to selenate within 
the short retention time provided by the cascades, and if so, explain any potential consequences on 
water quality parameters from the addition of these reagents;  
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c) If hydrogen peroxide or any other reagents will be required, present reaction stoichiometry and 
demonstrated removal mechanisms. 

Information Request 6.21 

References: 

Canadian Environmental Assessment Agency Operational Policy Statement: “Addressing “Purpose of” 

and “Alternative Means” under the Canadian Environmental Assessment Act, 2012”. (March 2015). 

Grassy Mountain Coal Project - Updated Environmental Impact Assessment. Section A.7. (CIAR #42). 

Eighth Addendum to the Environmental Impact Assessment. Appendix C-2. (CIAR #89). 

Comments from the Government of Canada - Environment and Climate Change Canada submission. 

(CIAR #167). 

Comments from Tsuut’ina Nation. (CIAR #192). 

Rationale: 

Environment and Climate Change Canada (CIAR #167) and Tsuut’ina Nation (CIAR #192) have questioned 

the treatment performance of the saturated backfill zone proposed by Benga, and have noted that a 

decrease in the selenium attenuation rate from 99% to 95% would drastically increase selenium 

concentrations in Blairmore Creek. Although Benga presented the results of a barrel trial in Appendix C-

2 of Addendum 8 (CIAR #89), Benga has not presented field data showing that a removal rate of 99% will 

be attainable with the saturated backfill zone at Grassy Mountain, nor that it can produce a final 

effluent selenium concentration of 1 to 5 µg/L. Several other treatment technologies, such as an active 

treatment plant, can attain such removal rates or low selenium effluent concentrations, but have 

varying economic costs. In Section A.7 (CIAR #42), Benga identified that the saturated backfill zone 

option has been selected as the total capital costs are considerably less than the water treatment plant, 

and the ongoing operating costs are also considerably less as well. 

In Section A.7 (CIAR #42), Benga presented an alternative means analysis that compared the technical 

and economic feasibility of the saturated backfill zone with an active treatment plant. However, this 

evaluation was insufficiently detailed: the technology for the active treatment plant was not specified 

(chemical precipitation, membrane filtration, or biological reduction), nor was its suitability to treat up 

to 30,000 m3/day or to produce an effluent with 1 to 2 µg/L selenium evaluated. 

Given the critical importance of the proposed saturated backfill zone in mitigating potential effects of 

selenium, and the limited examples of the use of these systems at a large scale, the Panel requests an 

updated and more detailed alternative means analysis that compares the technical and economic 

feasibility of alternative treatment options for selenium. Benga should follow the methodology 

presented in the Canadian Environmental Assessment Agency (CEAA) guidance entitled “Addressing 
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“Purpose of” and “Alternative Means” under the Canadian Environmental Assessment Act, 2012”5 to 

carry out its analysis. 

Information Request: 

a) Provide an alternative means analysis that investigates the technical and economic feasibility of the 
saturated backfill zone vs. an activate treatment plant for selenium removal. In addition to the 
completion of the steps as outlined in the CEAA guidance, this analysis should specifically:  

i. Present and rationalize evaluation criteria and their overall weighting. Identify a criterion 
that reflects the requirement for very long-term treatment; 

ii. Provide a design basis for the evaluation of treatment options (such as feed flow rates and 
chemistry, target effluent concentrations); 

iii. Include the ability of the system to have a maximum treatment capacity of 30,000 m3/day as 
one of the criteria; and 

iv. Compare capital and operating costs on an equivalent basis (i.e., $/1,000 m3).   

b) Rate each option and present the rationale for allocating scores. Where a quantitative comparison is 
not possible, provide a qualitative justification for each of the scores.  

Information Request 6.22 

References: 

Eighth Addendum to the Environmental Impact Assessment. Response to Information Request AER-R2-

14. (CIAR #89). 

Tenth Addendum to the Environmental Impact Assessment. Response to Information Request 5.6. (CIAR 

#251). 

Rationale: 

In the response to IR AER-R2-14 (CIAR #89) Benga noted that active management of the surge ponds is 

required beyond year 2100, and that it was not possible to reliably estimate the time horizon for when 

the rate of weathering and selenium release will diminish to a point where active management no 

longer is required. It is unclear how Benga can assure the Panel that treatment performance will be 

maintained over such a lengthy and indeterminate period of time.  

In the response to IR 5.6 (CIAR #251), Benga stated that selenium removed by the saturated backfill 

zone becomes permanently lodged within the rockfill. Benga noted that conditions within the saturated 

backfill zone would remain anoxic, and the selenium would remain in stable form. Benga stated that the 

                                                           
5 Available online: Operational Policy Statement “Address the “Purpose of” and “Alternative Means” under the 
Canadian Environmental Assessment Act, 2012”. https://www.ceaa.gc.ca/default.asp?lang=En&n=1B095C22-
1&pedisable=true  

https://www.ceaa.gc.ca/default.asp?lang=En&n=1B095C22-1&pedisable=true
https://www.ceaa.gc.ca/default.asp?lang=En&n=1B095C22-1&pedisable=true
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saturated backfill zone can be kept anoxic in perpetuity by ensuring that the water cover is maintained. 

Given that the saturated backfill zone is a new technology that it is expected to be operated for an 

indeterminate length of time, and that conditions for its operation are likely to vary over time, it is 

unclear how Benga will ensure that the saturated backfill zone will remove and retain selenium “in 

perpetuity”.  

Further information is required to reduce the uncertainty associated with the effectiveness of the 

saturated backfill zone over time. 

Information Request: 

a) Provide additional information demonstrating that treatment capacity of the saturated backfill zone 
will not be exceeded throughout its design life;   

b) Provide additional information demonstrating that the saturated backfill zone, as designed, has 
sufficient adsorption capacity over its design life if selenium is removed via adsorption into iron 
oxides or other mineral species;   

c) Describe whether the saturated backfill zone has the potential to become saturated with selenium 
in its elemental form and become less effective over time;  

d) Describe the circumstances under which selenium could become remobilized, the potential effects 
associated of this remobilization, and present measures that would mitigate these potential effects 
(e.g., whether the ability to treat water can be restored after an event that remobilized selenium);   

e) Explain whether the effectiveness of the saturated backfill zone may be subject to ‘drift’ (a gradual 
change in performance) because of long-term changes in feed flows or chemistry. Describe what 
design elements are proposed to detect such long-term trends, and to adjust system operation to 
maintain treatment performance. Discuss whether it is anticipated that the saturated backfill zone 
will need to be refurbished to restore optimal performance;  

f) Discuss whether Benga anticipates the need to manage a residue, such as sludge or accumulating 
biomass. Describe how Benga will manage such residues, if necessary; and 

g) Provide additional information to support Benga’s capacity and commitment to manage selenium 
levels at the Project site until active management is no longer required. 

Information Request 6.23 

References: 

Information Request Package #5 from the Joint Review Panel to Benga, Information Request 5. 4. (CIAR 

#215). 

Tenth Addendum to the Environmental Impact Assessment. Response to Information Request 5.4 and 

5.23 (d), Appendix 5.4-1. (CIAR #251). 

Comments from the Government of Canada - Environment and Climate Change Canada and Fisheries 

and Oceans Canada submissions. (CIAR #283). 
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Comments from Canadian Parks and Wilderness Society Southern Alberta. (CIAR #284). 

Benga’s response to comments on sufficiency. (CIAR #291). 

Rationale: 

Information Request 5.4 (CIAR #215) outlined the requirements for a draft aquatic monitoring plan 

relating to monitoring, mitigation, adaptive management, and overall study design and analysis. Benga’s 

response to IR 5.4 (CIAR #251) did not provide all of the information requested. Fisheries and Oceans 

Canada and Environment and Climate Change Canada (CIAR #283) also noted that the response was in.  

Specifically, the following deficiencies were noted: 

 IR 5.4 a): a lack of details on adaptive management, instead outlining general concepts in an 

adaptive management plan (CIAR #283); 

 IR 5.4 a): no description of past successful application of adaptive management and no response 

to parts a) i, ii, iii, iv and vi (CIAR #284); 

 IR 5.4 c): no information on baseline monitoring provided.  The Fisheries and Aquatic Monitoring 

Plan (Section 6.5, Appendix 5.4-1) did not contain details on the establishment of an accurate 

baseline assessment for water quality (CIAR #283); and 

 IR 5.4 d): while mention is made of monitoring the population trends in Westslope Cutthroat 

Trout  (Section 6.6 of Appendix 5.4-1) there is no discussion provided on how long-term trends 

will be evaluated and adverse effects mitigated for other aquatic components (water quality, 

algae, benthic invertebrates and fish health; (CIAR #283). 

Given these gaps in information, there is uncertainty that potential effects to the aquatic environment 

can be adequately identified via monitoring, or mitigated via adaptive management. Further, given the 

lack of definitive reference areas and lack of details on how baseline data will be incorporated into the 

Aquatic Monitoring Plan, it is unclear how effective the monitoring program will be at detecting 

potential changes in the receiving environment. 

The Panel requires that Benga provide a draft Aquatic Monitoring Plan that addresses the information 

previously requested. This will allow the Panel to evaluate Benga’s ability to detect potential changes in 

water quality, validate assessment predictions, and evaluate management measures to mitigate 

potential adverse effects. The Panel understands that the final plan would be finalized with appropriate 

regulatory agencies, such as Fisheries and Oceans Canada, but requires a complete draft version of the 

plan at this time, as was initially requested. 

Information Request: 

a) Provide project-specific details on adaptive management and mitigation specifically addressing the 
following points (as requested in IR 5.4 a):  

i. potential effects of the project that require mitigation; 

ii. uncertainties that necessitate the use of adaptive management including, supporting 
evidence on the efficacy of proposed adaptive management measures; 
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iii. proposed mitigation measures, mitigation objectives and associated pre-discharge mitigation 
performance indicators to be used in order to confirm the effectiveness of mitigation; 

iv. details on receiving environment monitoring stressor indicators and effects indicators, 
including sampling location, frequency, and supporting information; 

v. supporting evidence, including reference to relevant examples, on the efficacy of the 
proposed mitigation measures described in (iii), along with contingency measures that are 
technically and economically feasible should the mitigations implemented in (iii) prove to be 
ineffective; and 

vi. methods to be used to develop thresholds that would trigger implementation of mitigation 
measures or adaptive management measures (e.g., a series of risk-based thresholds ranging 
from triggering confirmation of exceedance of guidelines, to confirming cause/effect, to 
triggering deployment of alternate or additional mitigation).  

b) Discuss Benga’s application of adaptive management to mitigate unanticipated environmental 
effects during project construction, operation, decommissioning and/or reclamation, using 
examples from past mining, or other mining projects, to demonstrate Benga’s understanding and 
ability to effectively implement adaptive management.  

c) Provide details on sampling design, including how the baseline dataset will be established and used 
during monitoring. 

d) Provide a description of how long-term aquatic trends associated with construction, operation, 
decommissioning and reclamation of the mine will be identified and mitigated; with consideration of 
year to year variability within the aquatic ecosystems in Gold and Blairmore Creek. 

Information Request 6.24 

References: 

Information Request Package #5 from the Joint Review Panel to Benga, Information Request 5.7. (CIAR 

#215). 

Tenth Addendum to the Environmental Impact Assessment. Response to Information Request 5.7. (CIAR 

#251). 

Tenth Addendum to the Environmental Impact Assessment. Appendix 5.4-1. (CIAR #251). 

Rationale: 

In IR 5.7 (CIAR #215), the Panel requested that Benga provide calculated probabilities for Westslope 

Cutthroat Trout egg selenium concentrations within the predicted range of concentrations, and provide 

a justification for why an uncertainty factor was not applied to Benga’s proposed site-specific water 

selenium guideline. Benga responded by outlining the conservative assumptions included within its 

bioaccumulation model, and stated that application of an uncertainty factor would be an arbitrary policy 

decision not based in science (CIAR #251).      
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The Panel understands that water concentrations of selenium do not directly reflect risks of selenium 

ecotoxicity to fish and that tissue concentrations (egg/ovary concentrations) are more directly 

correlated with risk. The Panel also understands that selenium bioaccumulation and subsequent 

concentrations in egg/ovary tissue is highly site-specific and species-specific, and depends on such 

factors as the presence of lotic/lentic water bodies. Baseline information regarding selenium 

concentrations in water, sediment, and aquatic biota, particularly Westslope Cutthroat Trout, in 

Blairmore and Gold creeks are very limited.  As previously noted in the rationale for IR 5.7 (CIAR #215), 

uncertainty factors (UF) are applied when site-specific data are limited and when uncertainties in 

modeled data exist, which is the case for this assessment.  Examples of the application of an uncertainty 

factor are the Alberta selenium egg/ovary tissue guidelines (11 µg/g dw with an UF of 2 applied) and 

Canadian Council for Ministers of the Environment recommendations of applying safety factors when 

deriving guideline values. Furthermore, the presence of Westslope Cutthroat Trout, a species at risk, 

also supports the application of an uncertainty factor. 

Collection of site-specific data to support and refine conceptual and lab-based models for selenium 

bioaccumulation may serve to partially reduce existing uncertainty.  The draft Fisheries and Aquatic 

Monitoring Plan (Appendix 5.4-1) outlines how some of this information would be collected, although 

Benga acknowledged that challenges exist in collecting substantial data in support of modeled 

predictions, such as fish tissue selenium concentrations.  Confirmation of effects and mitigation through 

the plan would require substantial time to implement, and in the interim the project could pose the risk 

of permanent, irreversible harm to biota in receiving streams.   

Given the above uncertainties, the Panel requires a more fulsome understanding of the potential risks 

associated with a site-specific objective for selenium.  Specifically, the Panel would like to understand 

the spatial and temporal extent within the LSA where the established 2 μg/L water quality guideline for 

selenium would be exceeded, should the Project proceed as designed.  

Information Request: 

a) Provide detailed information on the locations within the aquatics Local Study Area predicted to 
exceed a water selenium concentration of 2 μg/L under all phases of the Project as currently 
proposed. Use the results of the modeling of mean monthly selenium concentrations provided in IR 
6.26, as appropriate.  

b) Provide details on when locations identified in part a) would be expected to decrease to below a 
selenium concentration of 2 μg/L assuming mining construction, operation and closure and 
associated selenium management and treatment proceeds as currently proposed.  
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Information Request 6.25 

References: 

Grassy Mountain Coal Project - Updated Environmental Impact Assessment. Appendix 10b – Water and 

Load Balance Model. (CIAR #42). 

Comments from Tsuut’ina Nation. (CIAR #220). 

Tenth Addendum to the Environmental Impact Statement. Response to Information Request 5.8. (CIAR 

#251).  

Rationale: 

Seasonal variation of contaminant concentrations was documented in the surface water quality baseline 

study; however, predicted contaminant concentrations in the receiving environment do not include 

seasonal variation (Appendix 10b, CIAR#42). A comprehensive effects assessment requires an 

understanding of seasonal variation of contaminant concentrations because some life stages (e.g. fish 

embryos) are more sensitive to contaminants (e.g. selenium) than others. If the presence of sensitive life 

stages corresponds with seasonally-high concentrations, the potential for adverse effects increases. 

Benga stated in its response to IR 5.8 (CIAR #251) that selenium concentrations in the receiving 

environment will vary with specific periods of its operation, peaking at closure. Model results presented 

in (Appendix 10b, CIAR #42) show that sulphate, selenium, cobalt and zinc, then remain elevated in 

Blairmore Creek and Gold Creek for the remaining modeled time period (to the year 2100). 

Given that Benga has stated that post-mitigation mean annual concentrations of some contaminants in 

the receiving environment will exceed existing water quality guidelines and that in some cases 

exceedances will increase and then persist with time, mean annual estimates are an insufficient basis 

upon which to determine the potential adverse effects on aquatic life. It is particularly important that 

the potential for adverse effects to Westslope Cutthroat Trout, which is listed as ‘Threatened' in Alberta 

under the Species at Risk Act, is estimated with confidence, using a good understanding of seasonal 

variability. In addition, the combined effects of the elevated contaminant concentrations (including any 

ameliorating effects of parameters such as sulphate on toxicity of selenium) may vary with time, 

resulting in variable likelihood of adverse effects.  

Information Request: 

a) Provide modeled estimates of mean monthly concentrations of contaminants of concern in 

Blairmore Creek and Gold Creek using available hydrographs and reasonable assumptions given the 

hydrologic period-of-record and the proximity of gauging stations. The use of synthetic hydrographs 

may be required.  Conduct the modeling for the mine operation, at closure and post-closure.  The 

post-closure period should include effects of climate change on variability of seasonal water flows.   

b) Provide a sensitivity analysis of the effects of varying model inputs of the following five parameters:  

i. Percentage removal in the saturated backfill zone (using a reasonable range of percent 

removal rates based upon available information); 
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ii. Extreme climate events (select specific events which would result in substantially 

elevated concentrations of contaminants of concern in surface water (e.g. severe 

drought over at least one season); 

iii. Contact water capture and attenuation of the contaminants of potential concern 

(COPCs) which are predicted to exceed water quality guidelines; i.e., selenium, nitrate, 

sulphate, cobalt, zinc, and any other COPCs with mean monthly concentrations 

predicted to exceed guidelines (using a reasonable range of variability of capture and 

attenuation as influenced by factors such as seasonal flows); 

iv. Acid generating pit walls (using the range of acid generating potential as determined 

during Benga’s baseline geological and geochemical studies); and 

v. Varying the volumes of water which may have to be recycled back to the saturated 

backfill zone if it does not meet discharge criteria.  

c) Re-assess residual adverse effects on surface water quality using the mean monthly model 

predictions, including results of sensitivity analysis, and re-assess the likelihood of significant 

residual adverse effects on surface water quality by comparing results to Environmental Quality 

Guidelines for Alberta Surface Waters (2018)6.  If Alberta guidelines do not exist for a particular 

COPC, compare results to the Canadian Council of Ministers of the Environment (CCME) guidelines 

for the protection of aquatic life7.  Monthly predictions must also be used in the re-assessment of 

risk to aquatic life, as requested in IR 6.24.   

 

Oldman Reservoir 

References: 

Grassy Mountain Coal Project - Updated Environmental Impact Assessment. Section G, Consultant 

Report #5 – Surface Water Quality; Figure 3. (CIAR #42).  

Comments from the Timberwolf Wilderness Society. (CIAR #156). 

Comments from Allan Garbutt. (CIAR #158). 

Comments from Sierra Dakin Kuiper. (CIAR #170). 

Comments from the Canadian Parks and Wilderness Society - Southern Alberta Chapter. (CIAR #176). 

Ktunaxa Nation Rights and Interests Study in relation to the Grassy Mountain Coal Project. (CIAR #189). 

                                                           
6 Available online: Environmental Quality Guidelines for Alberta Surface Waters. 
https://open.alberta.ca/dataset/5298aadb-f5cc-4160-8620-ad139bb985d8/resource/38ed9bb1-233f-4e28-b344-
808670b20dae/download/environmentalqualitysurfacewaters-mar28-2018.pdf. 
7 Available online: Canadian Council of Ministers of the Environment (CCME) Guidelines for the Protection of 

Aquatic Life. http://st-ts.ccme.ca/en/index.html. 

https://open.alberta.ca/dataset/5298aadb-f5cc-4160-8620-ad139bb985d8/resource/38ed9bb1-233f-4e28-b344-808670b20dae/download/environmentalqualitysurfacewaters-mar28-2018.pdf
https://open.alberta.ca/dataset/5298aadb-f5cc-4160-8620-ad139bb985d8/resource/38ed9bb1-233f-4e28-b344-808670b20dae/download/environmentalqualitysurfacewaters-mar28-2018.pdf
http://st-ts.ccme.ca/en/index.html
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Environmental hazard assessment of Benga Mining's proposed Grassy Mountain Coal Project 

(Lemly, 2019). (CIAR #233). 

Comments from Ron Fraser. (CIAR #249). 

Comments from Allan Garbutt. (CIAR #250). 

Tenth Addendum to the Environmental Impact Assessment. Response to Information Request 5.29. 

(CIAR #251).  

Comments from Victor and Barbara Koch. (CIAR #275). 

Comments from Timberwolf Wilderness Society. (CIAR #281). 

Comments from Jillian Lynn Lawson. (CIAR #282). 

Comments from Yellowstone to Yukon Conservation Initiative. (CIAR #289). 

Overview: 

The information requests that follow (IR 6.26, 6.27, and 6.28) request further information regarding the 

potential effects of the Project on the downstream aquatic receiving environment, including the Oldman 

Reservoir. The rationale presented here applies to all three of these information requests, which are on 

the topics of surface water quality, human health, and wildlife health.  

As outlined in IR 5.29, the Panel noted that there is public concern over contamination of Lake 

Koocanusa, which lies more than 100 km downstream of the discharge from the five Teck metallurgical 

coal mines located in the Elk Valley (CIAR #156, #158, #170, #176) and the potential downstream 

contamination of the Crowsnest River and Oldman Reservoir (Section G, CIAR #42, CEAR #170, CEAR 

#189).  

Comments received during the most recent comment period (CIAR #249, #250, #275, #282) continued 

to express concern regarding the potential downstream selenium effects in the Oldman Reservoir based 

on issues experienced in Lake Koocanusa. The Lemly paper (CIAR #233) notes that low concentrations of 

waterborne selenium that are seemingly innocuous can be transported to aquatic systems where the 

propensity for bioaccumulation and risk is even greater in lentic waters. Timberwolf Wilderness Society 

(CIAR #281) noted that the opportunity for bioaccumulation of selenium in lentic areas along the river 

and in the Oldman Reservoir is significant and increasing, especially if the Grassy Mountain mine is built. 

Yellowstone to Yukon Conservation Initiative (CIAR #289) requested that a landscape-level cumulative 

effects assessment be carried out that included changes to the Oldman watershed. 

The Panel notes that selenium behaves differently in lentic (lake, reservoir, wetland) habitats and even if 

water concentrations are very low entering lentic systems, long-term selenium loading can result in 

increased bioaccumulation in aquatic food chains.  

The Panel notes that in the response to IRs 4.12 and 5.29 (CIAR #251), Benga indicated that the Oldman 

Reservoir is outside of the Project’s defined spatial boundaries and as a result did not provide the 

https://www.ceaa.gc.ca/050/evaluations/document/132194?culture=en-CA
https://www.ceaa.gc.ca/050/evaluations/document/132194?culture=en-CA
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information that was requested. The Panel is of the view this is not an acceptable rationale to avoid the 

assessment of the potential effects of potential long-term selenium loading and bioaccumulation from 

the Project on aquatic receptors (algae, invertebrates and fish), birds, amphibians, and mammals in the 

Oldman Reservoir.  

Section 44(2) of the Canadian Environmental Assessment Act, 2012 provides that […] if the review panel 

is of the opinion that there is not sufficient information available for the purpose of conducting the 

environmental assessment […] it may require the collection of any information or the undertaking of any 

study that, in the opinion of the review panel, is necessary for that purpose, including requiring the 

proponent to collect that information or undertake that study.   

The Panel is mandated to assess the environmental effects of the project, regardless of the spatial 

boundaries defined by Benga. Based on the above, the Panel requires information regarding selenium 

loading in the Oldman Reservoir, and its potential bioaccumulative effects. 

The information requested below is required in order to complete the following:  

 Terms of Reference, Section 4.4.2 [B]: “Describe the potential impacts of the project on surface 

water quality:  

(a) discuss any changes in water quality resulting from the project that may exceed the Surface 

Water Quality Guidelines for Use in Alberta or the Canadian Water Quality Guidelines;”  

(b) discuss seasonal variation and potential impacts on surface water quality; 

(c) assess the potential project-related and cumulative impacts of acidifying and other air 

emissions on surface water quality; and  

(d) discuss the effect of changes in surface runoff or groundwater discharge on water quality in 

surface water bodies.” 

 Terms of Reference, Section 4.7.2 [A] (e): “potential impacts on wildlife resulting from changes 

to air and water quality, including both acute and chronic effects to animal health”; 

 Terms of Reference, Section 7.1 [A:] “Determine quantitatively whether there may be public 

health impacts from the project. Describe those aspects of the project that may impact public 

health or the delivery of regional health services.” 

 Terms of Reference, Section 7.1 [C]: “Document any concerns aboriginal communities or groups 

have about existing development and about the proposed project on their health. Include an 

aboriginal receptor type in the assessment.” 

 Terms of Reference, Section 9 [A]: “Discuss mitigation measures to avoid, minimize, or eliminate 
the potential impacts for all stages of the project.” [B] “Identify those mitigation measures that 
will be implemented for each associated impact and provide the rationale for their selection.” 
[C] “Discuss the potential effectiveness of the proposed mitigation.” 

 Terms of Reference, Section 10 [A]: “Describe the residual impacts of the project following 
implementation of the proponent’s mitigation measures and outline plans to manage those 
residual impacts” 

 Terms of Reference, Section 11 [A]: “Describe the proponent’s current and proposed monitoring 
programs…” 



Grassy Mountain Coal Project Joint Review Panel 

 

44 
 

 EIS Guidelines, Section 6.1.2: “include baseline concentrations of contaminants of concern 
within the local, regional, and downstream receiving environments”. 

 EIS Guidelines, Section 6.1.5: “for potentially affected surface waters, provide a list of any fish or 
invertebrate species at risk that are known to be present”.  

 EIS Guidelines, Section 6.2.2: “include changes to the physical environment including: 

o Changes in surface water quality and sediment quality associated with any mine 
effluent or releases or surface runoff; and 

o Changes in water quality and sediments due to contaminants of concern in potentially 
affected waterbodies and associated tributaries.” 

 EIS Guidelines, Section 6.3.1: “include the environmental effects on fish and fish habitat, 
including: 

o Changes in concentrations of contaminants of concern in the aquatic ecosystem; and 

o Changes to fish health resulting from increased contaminants of concern”. 

 EIS Guidelines, Section 6.3.2: “include direct and indirect effect to migratory birds resulting from 
increased exposure to contaminants of concern”.  

 EIS Guidelines, Section 6.3.3 “include potential environmental effects to species at risk, including 
the direct and indirect effects on the survival or recovery of federally listed species (e.g. 
Westslope Cutthroat Trout)”. 

 EIS Guidelines, Section 6.6.3 “identify and assess the Project’s cumulative effects using the 
approach described in the Agency’s Operational Policy Statement entitled “Addressing 
Cumulative Environmental Effects under the Canadian Environmental Assessment Act, 2012” 
and the guide entitled “Technical Guidance for Assessing Cumulative Effects under the Canadian 
Environmental Assessment Act”.” 

 

Surface Water Quality 

Information Request 6.26 

References: 

Environmental Impact Statement Guidelines. (CIAR #11). 

Grassy Mountain Coal Project - Updated Environmental Impact Assessment. Appendix 10b – Water and 

Load Balance Model. (CIAR #42). 

Comments from Ron Fraser. (CIAR #249). 

Tenth Addendum to the Environmental Impact Assessment. Response to Information Request 5.29. 

(CIAR #251).  
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Comments from Timberwolf Wilderness Society. (CIAR #281). 

Comments from the Government of Canada - Environment and Climate Change Canada submission. 

(CIAR #283). 

Rationale: 

When asked to characterize the effects on all potentially affected aquatic and wildlife receptors in the 

Oldman Reservoir, Benga estimated, in the response to IR 5.29 (CIAR #251), that the selenium 

concentration in the Oldman Reservoir would be 0.6 μg/L based on contributing watershed areas and 

current selenium concentrations. Benga stated that the predicted selenium concentration in the Oldman 

Reservoir is well below the selenium guideline even when using conservative assumptions, and that 

there were negligible risks in the reservoir due to the predictions for Blairmore Creek.  

However, in the Environment and Climate Change Canada (ECCC) evaluation of IR 5.9 d) (CIAR #283), 

ECCC indicated that the calculation of selenium accumulation provided by Benga is erroneous, and that 

it is inadequate to simply multiply the concentration of selenium in the river by loading volume to 

estimate selenium loading in the reservoir.  

Timberwolf Wilderness Society (CIAR #281) noted that the selenium model for the proposed Project 

could be validated against the observed selenium data for the Fording, Elk, and Kootenay rivers in British 

Columbia, and Lake Koocanusa.  

Information Request: 

a) Using publicly available information, provide as much of the following baseline information for the 
Oldman Reservoir as possible in order to provide context for the assessment of the risk of selenium 
loadings: 

i. a characterization of surface water quality, including water temperature profiles (in order to 
establish the degree and extent of any thermal stratification), turbidity, hardness, nutrient 
concentrations, major ion concentrations, and concentrations of contaminants of potential 
concern (COPCs) including selenium;  

ii. the presence and relative abundance of Westslope Cutthroat Trout as well as all available 
information on other fish species in the reservoir;  

iii. a characterization of other aquatic species that could potentially be affected by 
bioaccumulation of selenium, including algae, zooplankton and benthic invertebrates that 
may use the Oldman Reservoir; and 

iv. a list of any species listed as “at risk”, “may be at risk”, or “sensitive” in the General Status of 
Alberta Wild Species, and/or listed in Schedule 1 of the federal Species at Risk Act, and/or 
listed as “at risk” by the Committee on the Status of Endangered Wildlife in Canada 
(COSEWIC) that are known to be present in the Oldman Reservoir. 

b) Calculate monthly and annual selenium loadings to Blairmore Creek and Gold Creek, and 
subsequently to the Crowsnest River and the Oldman Reservoir, over the life of the mine and into 
the post closure period up to the year 2100. Benga may choose to use the Water and Load Balance 
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Model (referenced in Appendix 10b of CIAR #42) with appropriate modifications which allow 
credible and reliable estimates of loading to the Oldman Reservoir.  Hydrographs of seasonal 
surface water flow over the entire available period of record should be the basis for the loading 
calculations. Mean annual as well as mean monthly loading estimates should be produced and 
subsequently used to calculate mean annual as well as mean monthly selenium concentrations in 
the Oldman Reservoir. The predicted range of post-mitigation selenium concentrations at the most 
downstream locations in Blairmore Creek and Gold Creek over the life of mine as well as at closure 
and in the post-closure period should be used as input to the modeled loadings to the Reservoir. It 
is insufficient to produce one mean annual estimate of selenium loadings and concentrations in the 
Oldman Reservoir. Include details regarding how the model was validated including the use of site-
specific relationships between selenium concentrations and loadings for other nearby aquatic 
ecosystems (e.g. Fording, Elk and Kootenay rivers and Lake Koocanusa). 

c) Using the loading information and predicted selenium concentrations in water in the Oldman 
Reservoir over the life of mine and into the post closure period calculated in b), provide an 
assessment of bioaccumulation in algae, zooplankton, benthic invertebrates and fish, (including 
Westslope Cutthroat Trout). Provide evidence of the validity of the predicted bioaccumulation of 
selenium by comparing results with information from other relevant aquatic ecosystems, including 
the Fording and Elk Rivers as well as Lake Koocanusa.   

d) Characterize any residual effects of the bioaccumulation of selenium in the Oldman Reservoir on 
Westslope Cutthroat Trout and other large and small-bodied fish species which are known to be 
present in the reservoir and present a conclusion regarding the significance of any residual effect, 
with emphasis on predicted selenium concentrations in egg/ovary tissue. Discuss how the residual 
effects may vary over the course of the life of the mine and the post closure period. 

e) Provide a characterization of potential cumulative effects from cumulative selenium loadings to the 
Oldman Reservoir on Westslope Cutthroat Trout and other fish species at risk that are present in 
the reservoir, in consideration of the variability in potential cumulative effects over the course of 
the life of the mine and the post closure period.  Cumulative selenium loadings are to include past, 
present, and reasonably foreseeable projects, with particular attention on historic coal mining in 
the watershed and irrigation runoff to the reservoir. 

 

Human Health 

Information Request 6.27 

References: 

Environmental Impact Statement Guidelines. (CIAR #11). 

Grassy Mountain Coal Project - Updated Environmental Impact Assessment. Appendix 10b. (CIAR #42). 

Information Request Package #4 from the Joint Review Panel to Benga. Information Requests 4.15 (CIAR 

#212). 
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Comments from Tsuut’ina Nation. (CIAR #220). 

Tenth Addendum to the Environmental Impact Assessment. Response to Information Request 4.12, 4.15 

and 5.29. (CIAR #251).  

Comments from the Government of Canada - Health Canada submission. (CIAR #283). 

Rationale: 

The Human Health Risk Assessment (HHRA) conducted by Benga is incomplete, as it does not consider 

water-based exposure pathways in the LSA, RSA, the Oldman Reservoir or the end pit lake in the post-

closure landscape. Water-based pathways may contribute to the risk to human health via drinking 

water, but most notably, via bioaccumulation of contaminants in aquatic food webs.  Bioaccumulation in 

fish consumed by people, as well as in other aquatic food web components used for traditional purposes 

such as aquatic plants would be relevant pathways.  

The EIS Guidelines (CEAR #11) specify that the proponent will provide, “with respect to Aboriginal 

peoples, a description and analysis of how changes to the environment caused by the Project will affect: 

human health, considering, but not limited to, potential changes in air quality, quality and availability of 

country foods, water quality (drinking and recreational), and noise exposure. When risks to human 

health due to changes in one or more of these components are predicted, a complete HHRA examining 

all exposure pathways for pollutants of concern may be necessary to adequately characterise potential 

risks to human health”.  

Benga states in Section 5.1.3, Appendix 5 (CIAR #251) that, “The Project is not expected to have any 

direct effect on water quality or aquatic health”. This statement is made despite the fact that water 

quality modeling conducted by Benga predicts increases in selenium, nitrate, sulphate, zinc and cobalt 

concentrations in Blairmore Creek and Gold Creek as well as in other mine facilities such as 

sedimentation ponds and the end pit lake planned for the post-closure period. The predicted 

concentrations will peak during mine operations and then remain close to peak concentrations over the 

entire post-closure period modeled (to year 2100) (Appendix 10b, CIAR #42).  Also, this statement does 

not address groundwater-based pathways via alluvial as well as bedrock aquifers as requested in IR 4.15 

(CIAR #212). In the response to IR 4.15 (CIAR #251) repeated the assertion that there will be no direct 

effects on water quality, despite the potentially close connections between surface water and alluvial 

aquifers. The basis for screening-out water-based pathways in the HHRA is not sufficient. 

Tsuut'ina Nation notes (CIAR #220) that the HHRA addresses contaminants of potential concern (COPCs) 

from aerial deposition but does not consider the potential uptake and bioaccumulation of contaminants 

from contact water.  

 The HHRA should include water-based exposure in the Oldman Reservoir because the transport of 

contaminants of concern to lentic environments can result in a greater degree of bioaccumulation in 

aquatic food chains. Furthermore, the potential human health risks associated with the end pit lake in 

the post-closure landscape requires assessment, as noted by Health Canada (CIAR #283).  
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Information Request: 

Revise and resubmit the relevant sections of the HHRA to include the following: 

a) An assessment of water-based exposure pathways (both groundwater and surface water) in the LSA 
(including the end pit lake), RSA and the Oldman Reservoir using predicted concentrations of 
contaminants of concern in the LSA and RSA from Appendix 10b (CIAR #42) as well as predicted 
concentrations in the Oldman Reservoir (see IR 6.26).  The assessment is to include: an Indigenous-
specific conceptual model (e.g. a diagram as to how Indigenous peoples may be exposed to 
contaminants of concern) which describes source-pathway linkages between the Project and 
Indigenous use of all aquatic pathways including the end pit lake, Blairmore and Gold Creeks, the 
Crowsnest River and the Oldman Reservoir in the post closure landscape; and,  

b) A revised risk characterization that goes beyond a contaminant-by-contaminant table of Health 
Quotients (HQs) and produces a sum of all HQs which addresses the cumulative exposure to all 
COPCs from all pathways, including water-based pathways.   

Wildlife Health 

Information Request 6.28 

Reference: 

Grassy Mountain Coal Project - Updated Environmental Impact Assessment - Appendix 10b, Water and 

Load Balance Model Report. (CIAR #42). 

Grassy Mountain Coal Project - Updated Environmental Impact Assessment – Consultant Report #6, 

Aquatic Resources. (CIAR #42)  

Comments from the Government of Canada - Environment and Climate Change Canada and Fisheries 

and Oceans Canada submissions. (CIAR #204).   

Information Request Package #4 from the Joint Review Panel to Benga, Information Requests 4.15. (CIAR 

#212). 

Comments from Jillian Lynn Lawson. (CIAR #242). 

Tenth Addendum to the Environmental Impact Assessment - Appendix H to Appendix 4.9.1, Wildlife 

Screening Risk Assessment. (CIAR #251). 

Rationale: 

Benga stated, in the wildlife screening risk assessment, “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)” (CIAR #251). This 

statement that “most COPC” are metabolized is not supported by Benga with references to literature. 
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In section 2.3 of its wildlife screening risk assessment (CIAR #251), Benga also states “Project COPC will 

be emitted to air and direct inhalation of air is expected to be the primary exposure pathway. Maximum 

predicted air concentrations were used for assessing acute and chronic inhalation exposures for 

wildlife”. Benga indicates in Table H.3 titled Exposure Pathways, that ingestion of fish and ingestion of 

prey were screened-out because no impacts on surface water are predicted in Consultant Report #6, 

Aquatic Assessment (CIAR #42), and comparison of predicted deposition of COPC onto surface water 

indicate estimated surface water concentrations are below guidelines protective of FAL Freshwater 

Aquatic Life (FAL). Benga further notes that for COPC that do biomagnify up the food chain, this pathway 

is considered as part of the soil quality guideline.  

The screening-out of water-based exposure pathways is not commensurate with the understanding of 

the importance of bioaccumulation in aquatic food chains (notably for selenium). Water-based 

pathways cannot be screened-out for wildlife which consume aquatic-based food. Furthermore, risks 

associated with exposure to COPCs do not result solely from biomagnification, but also from 

bioaccumulation via uptake from water or sediment to aquatic plants and algae which are then 

consumed by invertebrates.  Aquatic-dependent wildlife such as waterfowl, piscivorous and aquatic-

based insectivorous birds (such as Great Blue Heron and American Dipper), or mammals such as bats 

(which consume invertebrates which emerge as adults from waterbodies) are then exposed to COPC 

through consumption of these water-based preys.  

Comments from Environment and Climate Change Canada, Fisheries and Oceans Canada and members 

of the public raised concerns regarding wildlife exposure to project-related COPCs from both terrestrial 

and aquatic environments (CIAR #204, #242). Benga predicts increases in selenium, nitrate, sulphate, 

zinc and cobalt concentrations in Blairmore Creek and Gold Creek as well as in other mine facilities such 

as sedimentation ponds and the end pit lake planned for the post-closure period. The predicted 

concentrations will peak during mine operations and then remain close to peak concentrations over the 

entire post-closure period modeled (to year 2100) (Appendix 10b, CIAR #42). Therefore, there is 

potential for exposure of wildlife to elevated concentrations of these COPCs during mine operations as 

well as during the post-closure period in the LSA and RSA as a result of consumption of drinking water 

and aquatic-based food pathways. Given this, the wildlife screening risk assessment should also include 

exposure via consumption of water and aquatic-based food in the Oldman Reservoir as a result of the 

potential transport of contaminants of concern to this lentic environment.  

Information Request: 

a) Screen all wildlife health COPC via water-based pathways for the tendency to bioaccumulate in lotic 
and lentic aquatic systems including Blairmore Creek, Gold Creek, mine facilities such as 
sedimentation ponds, the planned end pit lake for the post-closure period, and the Oldman 
Reservoir. Selenium must be included as a COPC. Include explicit consideration of selenium loadings 
to the Oldman Reservoir and subsequent uptake into aquatic organisms in the Oldman Reservoir. 
Provide a rationale for any screening-out of other COPC; 

b) Include receptors which have diets comprised in whole or in part of aquatic-based prey.  These 
receptors should include all bat species listed as receptors in Table H.6 of Appendix H to Appendix 
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4.91, as well as representative and sensitive migratory waterfowl, shorebirds, and piscivorous birds 
such as Great Blue Heron.  American dipper should be included as a receptor for Blairmore Creek;  

c) Include ingestion of fish and ingestion of prey which are water-based (such as aquatic invertebrates) 
in the calculation of hazard quotients for COPC which accumulate in aquatic food chains, including, 
but not necessarily limited to, selenium; 

d) Provide the Health Quotients (HQs) for all receptors referenced in b) with an accompanying risk 
characterization narrative (including an uncertainty analysis); and 

e) Provide a multi-media exposure risk characterization for all receptors reference in b); i.e., risk from 
all exposure pathways listed in Table H.3 of Appendix H to Appendix 4.9.1.   


