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To: Tavis McDonald, Project Assessment Officer, BC Environmental Assessment Office  

From: Ulkatcho First Nation and Lhoosk’uz Dene Nation  

Date: April 8, 2016 

Subject: New Gold Blackwater Gold Project Environmental Assessment Review  

 

Keefer Ecological Services Ltd. (KES) presents this letter and document on behalf of Ulkatcho First Nation 

and Lhoosk’uz Dene Nation. The New Gold Blackwater Gold Project sits on the traditional lands of 

Ulkatcho First Nation and Lhoosk’uz Dene Nation, which the Nations hold closely to their hearts.  

Ulkatcho First Nation and Lhoosk’uz Dene Nation decided to collaborate closely on many aspects of the 

Blackwater Gold Project, one of which was the Environmental Assessment Review. Given the highly 

technical nature of such reviews the Nations contracted KES to lead the review with Michael Keefer 

being the principal of that team. As a group, our three organizations have been working closely together 

with the goal of creating a high quality and dependable third party review of the EA which we can stand 

behind.  

Recognizing the diversity of skills needed for an effective review, KES hired the following specialized 

subcontractors to assist with the work:  

 Aspen Wildlife Research Inc.,  

 Aurora Wildlife Research, 

 Brodie Consulting Ltd., 

 Cooper Beauchesne and Associates Ltd., 

 O’Shannassy Environmental,  

 Phase Geochemistry, 

 Source Environmental Associates, and  

 Swanson Environmental Strategies Ltd.  

The following document is divided between the Aquatic and Engineering Technical Reviews and the 

Terrestrial Technical Reviews. Technical reviews outline higher level concerns from the review team and 

the greater communities and provide detailed comments from our subject experts. In order to remain 

focused, our comments center on four general subject areas: water, wildlife, cumulative effects, and 

socioeconomic effects.  
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The Mt. Polley disaster helped to place water and tailings dam safety at the forefront of many people’s 

minds and the Blackwater Gold Project is no exception. There was substantial concern over the safety of 

the proposed Tailings Storage Facility (TSF) aired, especially in the context of Lhoosk’uz Dene having 

their IR #28 downstream of the facility. The review team is concerned about aspects of the dam design; 

has low confidence in the water modelling; feels there is too much reliance placed on the TSF dam to 

impound large volumes of water to avoid the need for water treatment; has identified some 

mathematical errors in analyses; and has highlighted other factors. It is the opinion of the team that 

substantial effort must be placed in improving the confidence of both the scientific team and 

community members. Please refer to the reports from Brodie Consulting, Phase Geochemistry, Source 

Environmental Associates and Swanson Environmental Strategies Ltd. for greater details on these 

technical concerns.  

Cultural keystone species are those that play a critical role in a culture; moose and caribou, before their 

widespread extirpation from traditional habitats, have both played a crucial role in Ulkatcho First Nation 

and Lhoosk’uz Dene Nation as keystone species. Starting in the mid 1900’s caribou began their decline 

and presently, since the mountain pine beetle epidemic, moose have also begun to largely decline in 

numbers that is keenly being felt by the First Nations communities. The biology team has a wide variety 

of concerns with the methods employed by the wildlife consultants, which include a general lack of 

scientific rigour, the use of inappropriate valued components that collectively produce a generally low 

confidence in the assessment of the projects impacts, and the poor consideration of cumulative effects. 

Those concerns are echoed and supported by that of community knowledge. We assert that additional 

baseline studies need to be completed and that these studies should be designed and implemented in 

close collaboration with Ulkatcho First Nation and Lhoosk’uz Dene Nation communities in a manner that 

accounts for their collective knowledge. Further, both First Nations need to be meaningfully part of the 

effects assessment coming from these studies. Both Nations will be happy to engage on how this will be 

implemented.  

Cumulative effects analysis is a crucial part of any contemporary environmental assessment; however, 

the bar has been set far too low in this EA. In short, we believe that there was insufficient evidence 

provided to support the conclusions in a credible, defensible, and reliable manner. Of significance is that 

many of the cumulative effects discussions were based on other studies which were arguably faulty. We 

believe that the cumulative effects analysis must be aligned at a minimum with the current Provincial 

methods and the First Nations communities need to play an active part in such a process that is properly 

funded by external agencies. We believe that cumulative effects must be handled as a stand‐alone 

document with key leadership from Ulkatcho First Nation and Lhoosk’uz Dene Nation communities as 

opposed to the piecemeal manner presented in the EA.  

We have substantial concerns with the socioeconomic work as it is apparent that the proponent and the 

two levels of government were not thinking in a holistic manner when the study area for this aspect of 

the EA was selected. It is clear that an error was made during the drawing of the study area as Ulkatcho 

villages were not included. Communities were dismayed and angered that the study area missed the 
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villages of Anahim Lake and Ulkatcho IR 2 at a distance of under 90 km from the mine, yet the study area 

went far to the north of the mine; additionally, all but three of the Ulkatcho reserves were excluded.  

As Ulkatcho First Nation and Lhoosk’uz Dene Nation communities make extensive use of their traditional 

territories we have substantial concerns about the health of the land and their traditional foods that 

must be addressed in this EA. Considering the unique relationship to the land which First Nations have 

had in perpetuity, the omission of effort towards specific social, economic, and health effects is difficult 

to reconcile. Further, we assert that the Indian Affairs and Northern Development Canada data is of little 

use to characterize First Nations interests in the project area.  

  

Yours truly, 

 

 

 

Michael Keefer, MSc, PAg  

President 

Keefer Ecological Services Ltd. 

 

3



Aquatics	and	Engineering	
Technical	Working	Group	Review	

4
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8627 Seascape Drive, West Vancouver, B.C. 
604-922-2034    cell 604-790-1853    mjohnbrodie@gmail.com 

 
MEMORANDUM 

________________________________________________________________________ 
DATE:  February 24, 2016 
 
TO:  Michael Keefer, Keefer Ecological Services 
         
FROM: John Brodie, P. Eng. 
 
SUBJECT: Ulkatcho FN – New Gold Blackwater Project  

Review of Responses From Proponent   
 ________________________________________________________________________ 
Comments on geotechnical and closure aspects of the proposed New Gold Blackwater 
project we submitted in early February 2016.  Responses to those comments were returned 
to the working group on Feb 23, 2016.  Those responses have been reviewed, and where 
appropriate, a supplemental comment is provided as follows.   
 
The number system used here is the same as that in the New Gold responses of Feb 23, 
2016. 
 

1. – 
2. The mitigations described in Section 8.4 of the Alternative Tailings Technologies 

report could reduce the water inventory, and thus the risk to the dams. It is not clear 
that those mitigations are commitments to those strategies; please confirm. 

3. New Gold’s response is that the large tailings beach are in integral part of the dam 
design (i.e. reduce hydraulic stress on the core of the dam).   BCL disagrees with 
this, based on the presence of a permeable rock fill shell on the U/S side of the core.  
The permeability values used in the seepage model are inappropriate for rock.  In 
their response New Gold suggests that “a high level of quality control must be 
maintained……..”  Obviously this is true.  However, construction by mine operators 
over a period of two decades is not conducive to meeting the high level of quality 
construction which is necessary for the proposed dam geometry. 

4. – 
5. – 
6. The response is valid for the assumed development.  The risk is that it is much 

easier and less costly to construct thicker lifts of waste rock.  Where this occurs, the 
period of exposure for oxidation is greater.  If/when such a situation arises, the 
flooding with alkaline tailings water is delayed.  pH 9 water is not basic enough to 
precipitate metals which have gone into solution.  Contaminated pore water will 
form, and this will eventually become a plume of contaminated seepage at the toe of 
the dam.  Flooding the rock rapidly (one year or less) is the only practical mitigation 
of this risk.  Scheduling the waste rock elevation to the planned rise of pond 
elevation so that rock is never exposed for more than 1 year should be a permit 
condition for operations. 
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7. See response to comment #6. 
8. See response to comment #2. 
9. Response is acceptable. 
10. This response should be validated by working group water quality expert. 
11. Response is acceptable. 
12. A very long response relating to the questions is provided by the proponent.  Some 

of this should be reviewed by working group water quality expert.   Much of the 
response, while valid, overly simplifies the problem and scope of pit lake water 
treatment.  The specific questions presented by BCL are not expressly answered. 

13. The proponent is suggesting a hydraulically placed till layer over the fine tailings.  
A processed till material that is composed mostly of sand and gravel will not spread 
to form a layer over a virtually flat tailings (slimes) area.  A small mound will form 
at each discharge location.  Additional material handling will be required to produce 
a cover of uniform thickness. 

14. This response should be validated by working group water quality expert. 
15. The questions have not been answered. 
16. Response does not really address the issue; net reduction of good soil for future land 

use. 
17. MEM (who will hold reclamation bond) should review answer.  Further details on 

pit flooding with TSF water should be provided. 
18. See reply to response #3 above. 
19. Response is acceptable. 
20. The suggested sensitivity analysis should be conducted.  This analysis should 

include a range of permeability for the rock in the U/S shell of the dam. 
21. In Table 1 of App. 5.3.5B TSF Seepage Analyses;  Zone C waste rock is listed as 

10-5 m/s hydraulic conductivity (not 10-4 as per proponent response).  This is very 
low permeability for rock.   A more appropriate value would be 100 or maybe as 
high as 10-1 m/s 

22. See response #21. 
23. This response should be validated by working group water quality expert. 
24. This response should be validated by working group water quality expert. 
25. – 
26. The proponent’s opinion of risk is based upon their expectation of wide beaches 

which diminish hydraulic stress on the thin core of the dam.  BCL does not concur 
with this statement as per item #3 above.  An independent engineering review panel 
is recommended for this dam design, prior to issuing permits for construction. 

 
______________________________________ 
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TECHNICAL MEMORANDUM 
____________________________________________________________________________________ 

Date: April 6, 2016 

To: Keefer Ecological Services Ltd., Ulkatcho First Nation 

From: Rina Freed, PhD., P.Eng., Rob Griffith, P.Eng, Source Environmental 
Associates Inc. 

Subject: Review of the New Gold Blackwater Mine – Water Quality Issues 
____________________________________________________________________________________ 

Source Environmental Associates Inc. (SEA) was retained by Keefer Ecological Services to 
participate in a third-party technical review of the Blackwater Gold Mine proposed by New Gold 
Inc. (New Gold) on behalf of the Ulkatcho First Nation.   

The proposed mine is located approximately 130 km southwest of Fraser Lake in central BC, 
and approximately 160 km west-southwest of Prince George. New Gold initially submitted an 
Application for Environmental Assessment Certificate (EAC) in June 2014 for the adequacy 
review (screening phase). In early 2016, the EA was re-submitted by New Gold, and later 
accepted for review, thereby commencing the 180-day application review phase. 

SEA’s scope was the review of water quality predictions and mitigation planning that have 
potential to affect downstream receptors.  SEA reviewed the following sections of the 
application: 

• Section 2.2.3.4 Waste Rock and Tailings Management 
• Section 2.2.2.5 Water Management 
• Appendix 2.2A-2 Mine Waste and Water Management Design 
• Appendix 2.2A-6 Updated Water Balance 
• Section 2.5.10 Tailings Disposal and Management 
• Appendix 2.5A Evaluation of Alternative Tailings Technologies 
• Appendix 2.6C Wetland Water Treatment 
• Appendix 5.1.1.1A  2013 Hydrometeorology 
• Appendix 5.1.2.1B Watershed Modelling 
• Appendix 5.1.3.1A  Geochemical Characterization 
• Section  5.3.3  Surface Water Quality 
• Appendix 5.3.3B  Water Quality Goldsim Model 
• Appendix 5.3.5A  Numerical Groundwater Modelling 
• Appendix 5.3.5B  Tailings Storage Facility Seepage Sensitivity Analysis 

SEA attended meetings on February 26, 14 and March 4, 2016 meetings between New Gold, 
New Gold’s consultants, Keefer (and their sub-consultants), and Ulkatcho, to discuss the 
project.   
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This review report begins with a summary of key items that were identified by SEA during the 
review.  The key items are followed by a comprehensive documentation of SEA’s review 
comments with action items for New Gold to carry out in order to address the review comments. 

Summary of Issues and Recommendations 

New Gold needs to revise the water quality model to represent variability in hydro-
meteorological conditions, revised Tailings Storage Facility (TSF) seepage source terms, 
justifiable wetland treatment efficiency, and the removal of water accumulation during 
operations. Removal of water accumulation during operations would likely require treatment 
and release into the receiving environment, and the water balance model would need to be 
revised accordingly. 

SEA recommends the following revisions to the water quality model to ensure that water 
quality effects of the Blackwater Mine  can be properly assessed: 

• Variability in hydro-meteorological conditions should be incorporated into the 
water quality modelling.  The site-wide water balance and water quality model should 
simulate the expected range in hydrological conditions (i.e., wet/dry periods) at the site.  
As such, New Gold should revise the water quality model based on those simulations to 
demonstrate how the proposed water management system (water storage, water supply, 
water treatment) will perform, and how it will be able to meet expectations for water 
quantity and water quality management under the full range of expected environmental 
conditions. 

• TSF seepage source terms assumed in the water quality model.  Seepage from the 
TSF is likely the most significant long-term source of loading into Davidson Creek.  New 
Gold used tailings ageing test results to represent seepage water quality.  Rather than 
using ageing test results to predict seepage water quality, saturated column test data 
should be used because it is a more representative representation of the long-term 
conditions within the saturated tailings and waste rock voids. The appropriate 
combination of tailings and PAG rock test results should be used to replicate the 
proposed TSF configuration and sequences for flow pathways.  

SEA understands that at the time of water quality model development the column testing 
data were not yet available and therefore the ageing test data were used.  Since that 
time, the column testing data have become available, but the water quality model was 
not updated with the new, more appropriate input data.   In addition to the TSF seepage 
source term, New Gold’s consultants should review all model input source terms and 
determine if there are more appropriate datasets available at this time for use as source 
terms.  
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• Treatment efficiencies assumed in the water quality model.  A wetland is proposed 
as a passive treatment system for post-closure.  New Gold needs to provide justification 
for the treatment efficiencies assumed in the model. 

• Unnecessary accumulation of surplus water on site during operations.  New Gold 
plans to store excess water in the TSF during operations and then pump it to the Pit 
during closure.  As a BAT, surplus water should be treated and released off-site during 
operations in order to minimize the volume of water stored behind the tailings dams.  
This will reduce the risks associated with tailings dam failure.  SEA believes that 
addressing this concern may require re-design work by New Gold and their consultants 
which will impact the water balance and water quality model.  Water treatment during 
operations should be considered as an option for the base case design and the tailings 
alternatives assessment.   

• Conceptual representation of the water quality model is required to provide a clear 
understanding of how the model was developed.  In order for a reviewer to 
understand the numerical model that was developed for water balance and water quality 
modelling, a clear graphical representation of the system should be provided in the EAC 
Application to show the location of the modelling points, the relevant mine components, 
and locations of input data sources.  

• Water balance reporting is incomplete.  A cohesive description of the site-wide water 
balance that was used as the basis for water quality predictions was not provided in the 
EAC Application.  The report should present the methodology and results for the site-
wide (mine site and receiving environment) flow predictions for all phases of mining 
(construction through post-closure).   

• TSF inundation study is required.  The preferred tailings storage alternative involves a 
tailings dam such that potentially acid generating mine wastes can be stored in a 
saturated state to slow the acid generation process.  Failure of the dam would result in a 
flood wave of water and tailings downstream from the mine site.  Dam failure could result 
in loss of life, loss of property, and a source of long-term contamination to the 
downstream watercourses.  The impacts from such a breach for First Nations could be 
devastating. New Gold should provide a dam breach inundation study to evaluate the 
impacts of a dam breach scenario.  
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Detailed Description of Issues and Recommendations 

Hydrology and Water Balance 

Conceptual representation of the drainage system is required to provide a clear 
understanding of how the model was developed 

The water quality modelling report (Appendix 5.3.3.B) provided flow diagrams to illustrate 
connectivity of the proposed mine site drainage system.  However, there is not enough 
information provided in those diagrams for the reader to understand the structure of the site –
wide numerical water balance and water quality water models.  Conceptual diagrams should be 
developed to show existing conditions, and the proposed conditions for operations, and post-
closure.  SEA understands that ERM is in the process of developing the conceptual model 
figures.   

Action Item: 

1. Finalize the conceptual modelling figures (presently underway by ERM). 

Water balance reporting is incomplete 

The water quality model is presented in Appendix 5.3.3B of the EAC Application.  A water 
balance model is the basis for the mass balance and water quality model.  Flow rates for select 
years are presented in Table 5 of Appendix 5.3.3B.  Derivation of those flow rates were not 
provided in the water quality modelling report.  The water quality modelling report stated that the 
flow rates were based on the water balance models presented in Appendix 5.3.3B (“Blackwater 
Project - Feasibility Study Water Balance Model”, KP, Dec 23, 2013), and Appendix 5.1.2.1B 
(“Watershed Modelling Report”, KP, January 17, 2014).  However, based on the information 
provided in the EAC Application,  it is not possible for a reviewer to understand how the water 
balance models and water quality model were linked. 

Action Item:   

2. A description should be provided for the site-wide water balance model that was used as 
the basis for water quality predictions.  The report should include site-wide (mine site 
and receiving environment) flow predictions for all phases of mining (construction to 
post-closure).  Total streamflow at each modelling point should be provided along with a 
breakdown of the individual flows that contribute to total streamflow at each modelling 
point. 

It is important that the water balance report is structured such that a reviewer can easily 
cross reference between the water quality model and water balance model reports to 
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understand which water balance flows were used as input to the mass loading balance 
in the water quality model. 

Note: Additional description for site-wide water balance development was provided by 
New Gold in the February 2, 2015 tracking table.  However, that information is not 
comprehensive enough for a reviewer to understand how the site-wide water balance 
was developed and used as a basis for the water quality model.  

 

Variability in hydro-meteorological conditions should be incorporated into the water 
quality modelling 

The water quality model was run using average annual water balance conditions.  To evaluate 
the effects of dry periods on water quality, the model was run for the 7Q10 event, and a 1:50-yr 
dry year.  This approach is overly simplistic because it does not account for extended wet and 
dry periods. 

Wet and dry periods can last several years.  If more than one consecutive wet or dry year were 
to occur, there may be periods when there is no discharge from TSF Pond and the TSF 
seepage would continue to discharge to Davidson Creek.  The site-wide water balance and 
water quality model should be run with an input dataset that will simulate the expected inter-
annual variability in hydrologic conditions at the site.  The intent of the simulations will be to 
illustrate how the proposed water management system (water storage, water supply, water 
treatment), will perform, and how it will be able to meet expectations for water quantity and 
water quality management under the full range of expected environmental conditions.  Figure 1 
shows an example comparison of water quality model output that was run for average annual 
hydrology, compared with variable hydrology. 

Action Items:   

3. A long-term synthetic dataset of monthly meteorological and hydrological conditions 
should be developed and applied as model input on a site-wide basis.  The synthetic 
dataset should be based on long-term continuous records of weather and streamflow 
conditions.   

4. Demonstrate that with the proposed system, water quantity and water quality can be 
managed under the expected range of environmental conditions at the site, for all 
phases of mining.  
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Cadmium – Average Hydrology 

 

Cadmium – Variable Hydrology 

 

Figure 1 – Example comparison of water quality model output for average and variable 
hydrology  
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TSF seepage estimate requires additional description 

5. The Waste and Water Management Report (Section 5.7, pg 47) states that during 
Operations, 53 L/s seepage will be recovered, and 2 L/s of unrecovered seepage will 
flow into Davidson Creek.  Derivation of the total TSF seepage rate of 55 L/s was not 
provided.  Appendix 5.3.5A (Numerical Groundwater Modelling Report, KP, Jan 16 
2014) provides prediction of the seepage through the foundation, which was calculated 
to be 21.3 L/s.  The seepage through the embankment was presumably calculated with 
a separate model and makes up the difference between 55 L/s and 21.3 L/s.  Derivation 
of the total TSF seepage should be provided in the groundwater modelling report to 
provide the reader with that overview.  Table 6.1 (page 56) from Appendix 5.2.5A should 
be updated to include the embankment seepage value.  

Vertical Gradient of TSF Porewater 

The KP Groundwater Modelling Report (Jan 16, 2014) provided a prediction for the amount of 
seepage that will travel from the tailings and waste rock pores and into the TSF foundation.  
However, no discussion was provided about the potential for TSF pore water to travel upward 
and into the TSF pond water during post-closure conditions.  A potential location for upward 
groundwater flow is the upslope end of the TSF where background groundwater will discharge 
from the valley walls and into the TSF pore water. 

If upward gradient groundwater flow were to occur, it would result in the pore water of stored 
tailings and/or waste rock to be displaced and transported into the tailings pond.  This would be 
a long-term source of loading at the post-closure site, and the tailings pond water quality would 
be impacted by it.   

Action Item:   

6. Demonstrate modelling results graphically to show that upward movement of 
groundwater into the TSF Pond (post-closure) is not expected.  Provide sections along 
the alignments shown in the marked up figure.  The sections should include the following 
information: 

• existing ground surface elevation 
• stored material in TSF 
• TSF dam 
• pond top elevation 
• piezometric contours (lines of equal hydrostatic pressure) 
• resulting groundwater flow path direction 

Note: New Gold responded to this action item in their Dec 2015 tracking table (ID# 10) 
by referring the reviewer to groundwater model output Figures D.1 to D.3 in Appendix D 
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of the Numerical Groundwater Modelling Report (Appendix 5.3.5A).  However, those 
figures do not provide the information requested in this action item, and it therefore 
remains outstanding.  

Geochemistry 

Visual identification of waste rock types during operations 

The development of an ARD block model without a geological block model indicates that the 
sampling strategy for the waste rock characterization (e.g. static tests) is unrelated to the 
geology.  This implies that the waste rock excavated during mining operations will require 
extensive on-site testing of ML/ARD characteristics for waste management.  Although the 
number of samples collected and the analytical methods used are extensive, the choice of the 
specific samples used in the different tests is neither specified nor explained.  

New Gold’s response in the Oct 22, 2014 tracking table (ID 230) indicated that waste rock types 
are visually similar and will need to be differentiated mainly by analytical methods.  Given that 
there are several types of waste rock which will be managed uniquely, there is the potential for 
error such as PAG rock being treated as NAG rock and being stored above ground.  If PAG rock 
is inadvertently stored above ground in the waste dumps, then those waste dumps can 
potentially be long-term sources of ARD. 

Action Item: 

7. Provide a plan for testing the waste rock and indicate how the plan will ensure an 
acceptable level of accuracy in waste rock segregation.   

Waste rock surface area for lab-to-field scale up 

It is not clear how the different surface areas of the waste rock at the site were estimated and 
how the laboratory data was scaled up to represent the expected site conditions.   

Action Item: 

8. Describe the derivation of the lab-to-field scale factors for the waste rock source terms. 

Tailings Beach Loading 

According to Table 4 (Water Quality Model Sources Assumptions) of Appendix 5.3.3B (Water 
Quality Modelling Report), 39 day tailings ageing test results were used to represent water 
quality of tailings seepage and runoff into the TSF Pond from the tailings beach.  Kinetic test 
results would be more appropriate for development of tailings beach loading source terms. 
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Action Item: 

9. The source term for runoff from unsubmerged tailings on the beach should be developed 
from humidity cell test (or field bin test) results for an unsubmerged tailings sample, 
rather than ageing test results.  

Tailings and Waste Rock Seepage Water Quality 

New Gold plans to subaqueously dispose tailings and PAG waste rock will be sub-aqueously 
disposed in the TSF. This will inhibit sulphide oxidation and prevent further release of metals 
and acidity associated with the sulphide mine waste.  Although long-term drainage chemistry 
from saturated mine waste is expected to be better compared to unsaturated conditions, 
drainage from the saturated TSF is not expected to be entirely benign due to the abundance of 
water soluble weathering products associated with mineralized zones that have been exposed 
to in-situ weathering processes.  

Seepage from the TSF is likely the most significant long-term source of loading into Davidson 
Creek.  The magnitude of loading from TSF seepage was estimated as the flow rate of seepage 
multiplied by seepage water quality.   

According to Table 4 (Water Quality Model Sources Assumptions) of Appendix 5.3.3B (Water 
Quality Modelling Report), 39 day ageing test results were used to represent seepage water 
quality.  Kinetic test results are more appropriate for the estimation of seepage water quality.   

SEA understands that at the time of water quality model development the column testing data 
were not yet available and therefore the ageing test data were used.  Since that time, the 
column testing data have become available, but the water quality model was not updated with 
the new, more appropriate input data.    

Action Item:  

10. Rather than using ageing test results to predict seepage water quality, the results from 
saturated column tests (i.e., kinetic tests) should be considered to quantify the behavior 
and metal leaching potential of waste rock and tailings under sub-aqueous conditions. 
The combination of tailings and PAG rock should be replicated in the testing to replicate 
the proposed TSF configuration and sequences for flow pathways.  

In addition to the TSF seepage source term, New Gold’s consultants should review all 
model input source terms and determine if there are more appropriate datasets available 
at this time for use as source terms. 
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Cyanide Management 

The EAC Application should describe the design basis for the cyanide destruction system. 

Action Item:  

11. What is the treatment objective for the cyanide destruction plant for process water going 
to the tailings pond?  

Water Quality Model 

Justification for modelled wetland treatment efficiency 

A constructed wetland is proposed for post-closure treatment of TSF seepage.  Wetland inflow 
water quality will presumably be a blend of TSF seepage, TSF embankment drainage, and 
possibly some local overland runoff.  The treated effluent from the wetland will then mix with 
TSF pond discharge at the WQ-10 (Plunge Pool) water quality prediction point.   

The combined inflow water quality to the treatment system is not presented in the water quality 
modelling report (Appendix 5.3.3B).  However, New Gold provided the inflow water quality for 
model year 47 with the Dec 22, 2015 tracking table.   

Water quality of the treated wetland outflow was set as a model input assumption.  The 
assumed effluent water quality from the wetland treatment system was presented in Table 6 
(Appendix 5.3.3B).  The underlying assumption was that the discharge from the Blackwater 
engineered wetland system would have the same water quality as that of a natural wetland 
treatment system at the Musselwhite Gold Mine (northwestern Ontario).  In an engineered 
wetland system it may be more difficult to establish a constant water level for plants to grow and 
thrive than in a natural wetland system. 

A water treatment report was provided by Clear Coast Consulting (2013) and is included as 
Appendix 2.6C.  The report was intended to be used as the basis for the wetland treatment 
system design concept.  While Musselwhite was used as a case study in Appendix 5.5.3C, the 
report did not explicitly state that the Musselwhite effluent water quality should be used to 
represent the treated water quality for about 30 water quality parameters at the Blackwater 
Project.   

Wetland inflow and outflow concentrations are provided in Table 3 for a few water quality 
parameters.  However , the Musselwhite water quality may not be an appropriate assumption for 
some parameters.  For example, sulphate is generally not expected to be removed by passive 
wetland treatment systems, and it appears that in the model, the Blackwater wetland will 
achieve about 30% - 40% removal of sulphate.  
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The Blackwater model may be simulating the treatment some water quality paramters that are 
not actually treated by the Musselwhite wetland.  For example, the concentration of some water 
quality parameters at Musselwhite may not decrease as they pass through the Musselwhite 
wetland (i.e., inflow concentration = outflow concentration).  Imposing the Musselwhite outflow 
water quality in the Blackwater model for parameters that are not treated at Musselwhite would 
be an unjustifiable treatment efficiency at Blackwater. 

Table 1 – Inflow and Outflow Water Quality in the Modelled Wetland (Yr 37) 

Modelled Water 
Quality Parameter 

Inflow Concentration 
(mg/L) 

Treated Concentration 
(mg/L) 

Sulphate 625 – 718* 431 
Arsenic 0.0074 – 0.0085 0.0021 
Copper 0.0047 – 0.0061 0.003 
Cadmium 0.000039 - 0.000040  0.000008 - 0.000009 
Selenium 0.00052 – 0.00061 no treatment 
Zinc 0.0025 – 0.0048 0.00038 – 0.00061 

*SEA is concerned that the seepage values may only reflect the tailings and 
not the waste rock source term. This estimate of the seepage may be 
erroneously low.  

Action Item: 

12. Provide justification for using the Musselwhite wetland effluent water quality to represent 
treated water quality at Blackwater. While some of the water quality parameters will 
change as they pass through the wetland, many parameters would stay the same and 
not become the same as the Musselwhite water quality. Describe how an engineered 
wetland such as that at Blackwater can be represented by a natural wetland such as that 
of Musselwhite. 

Accumulation of Solutes in the Process Water 

New Gold plans to reclaim TSF Pond water will be reclaimed to the Mill for re-use.  Water 
quality parameters that are mobile at neutral pH (e.g. Sb, As, Mo, Se and U) are expected to 
accumulate within the process water over time as the TSF Pond water is recirculated through 
the mill.   

Action Items: 

13. Provide a list of the water quality parameters that were assumed to accumulate in the 
mill process water over time.   
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14. Describe how the accumulation of substances was calculated during a given model time-
step.  

Waste rock flushing (on submergence) load should report to the tailings pond water 
column 

Flushing of built-up oxidation products from the surface of the waste rock and into the TSF does 
not appear to have been included in the model.  The load from flushing should enter the TSF 
Pond water (and not the voids).   

Action Item: 

15. Include a source term for flushing of the waste rock upon submergence.  The load 
should enter the TSF Pond water rather than being lost to the waste rock voids.  

Relative contribution of individual loading sources should be presented 

For the parameters of potential concern, show which loading sources are predicted to have the 
largest influence on downstream water quality. This will provide an accurate reflection of the key 
sources and help those impacts to understand the impacts and uncertainty. 

Action Item:   

16. Provide a table for each prediction point in the receiving environment that shows the 
relative proportion each loading source would have on total loading.  The table should 
include at minimum the water quality parameters of potential concern.  See Table 2 for 
an example.  The values in the table should be based on total annual loading for a given 
year.  A table should be presented for a representative year during operations and 
another table for a representative year during post-closure.   

Table 2 – Example table of percent contributing of each Loading Source at W-10 

Source of Loading 
Post-Closure Fraction Contributing (%) to Davidson Creek at W-10 

SO4  Cd  Zn  …   …     
                

Background Streamflow 3 45 2     

TSF Pond Discharge 51 5 71     

TSF Seepage 46 50 27     

East Dump Seepage 0 0 0     

Total 100 100 100 100 100 100 100 
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Post-closure TSF pond water quality is assumed to be equal to baseline conditions 

Table 4 (Water Quality Model Sources Assumptions) in Appendix 5.3.3B (Surface Water Quality 
Goldsim Model report) shows that the post-closure TSF Pond water was assumed to be equal 
to background water quality.  Post-closure TSF Pond water should be calculated as a mixture of 
the following loading sources: 

• background runoff 
• pit Lake discharge 
• tailings beach runoff 
• waste rock dump seepage 
• LGO seepage  

Water quality will also be influenced by the inflow of precipitation water and the outflow of 
evaporation from the pond surface.  

Action Item: 

17. Calculate the TSF pond water quality as a mixture of the water and loading sources 
passing through the water body.  Assessment of solubility limits (using phreeqc 
software) in the TSF Pond water may be appropriate.  

Provide a GoldSim player version of the water quality model 

With the information provided in the Application, it is not possible for an independent reviewer to 
understand and reproduce the site-wide water quality model results that were used as the basis 
for the effects assessment.  A player version of the GoldSim water quality model is requested. 
Providing the player version of the GoldSim model is a transparent way of providing details 
about the water quality predictions and built in assumptions that are not fully explained in the 
documentation provided.   

Action Item: 

18. Provide a player version of the GoldSim water quality model.   

Present BC water quality guidelines with tabulated model output 

It is difficult for a reviewer to evaluate which water quality parameters are potential contaminates 
of concern (CoC) because the tabulated output does not highlight those parameters which 
exceed water quality guidelines.   
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Action Item: 

19. Baseline water quality and BC Water Quality Guidelines (BCWQG) for the protection of 
aquatic life should be presented with the modelling results output tables for receiving 
environment stations in Appendix 5.3.3B (Annex B-2) model output summary tables of 
monthly modelled water quality.  If the modelled water quality exceeds BCWQG, the 
modelled values should be flagged (e.g. highlighted or bolded) for quick interpretation by 
the reader.  Proposed site specific guidelines could also be added to the table for 
reference.   A column should also be added to the tables for baseline water quality to 
show the reader which parameters are naturally elevated. 

Water and Waste Management System 

TSF inundation study is required 

The preferred tailings storage alternative involves a storage dam such that potentially acid 
generating mine wastes can be stored in a saturated state to slow the acid generation 
process.  Failure of the dam would result in a flood wave of water and tailings downstream from 
the mine site.   New Gold should fully assess the downstream impacts of such a failure mode.   

Action Item:   

20. A dam breach inundation study should be provided for the proposed TSF.  The study 
should show the estimated extent of area that would become inundated and the long-
term impact of the spilled tailings on the receiving environment. 

Demonstrate how flows will be managed in the water management system through all 
stages of mine life 

Action Item: 

21. Describe the mechanisms that will control the post-closure release of TSF pond water 
and TSF seepage (via the wetland) into Davidson Creek.  Describe the timing of the 
mine water discharge.  For example, will seepage be discharged year-round or will it be 
held back during the winter (low-flow) months such that it can be augmented with TSF 
Pond water prior to release into Davidson Creek?  
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Storage of surplus water in the TSF during operations increases risks due to dam failure 

The water balance results showed that under average annual hydrologic conditions, a site-wide 
surplus of water is expected.  New Gold proposes to store the surplus water in the TSF during 
operations and then pump it to the pit during reclamation.  Figure 1 shows that for average 
annual conditions, there will be up to 25 Mm3 of water stored in TSF D and about 8 Mm3 stored 
in TSF C.  Values from average annual water balance (Figure 1) and the 95th percentile wet 
(Figure 2) conditions were summarized by SEA in Table 3 to demonstrate the modelled volume 
of surplus water stored in TSF C and TSF D by the end of operations. 

Storing excess water in the TSF leaves downstream interests vulnerable to risks due to dam 
failure or uncontrolled release from the TSF due to excess build-up of water behind the tailings 
dams.   The surplus water should be treated and released to the receiving environment rather 
than stored on site until closure.  

Table 3 – Summary of Surplus Water Storage from Water Balance Model 

 
TSF C TSF D 

Average Annual Hydrology Scenario   

maximum modelled volume of water stored in the TSF 25 8 

minimum volume of water required for operations 7.5 3 

Surplus Water Stored in TSF 17.5 5 

   

95th Percentile Wet Conditions   

maximum modelled volume of water stored in the TSF 43 15 

minimum volume of water required for operations 7.5 3 

Surplus Water Stored in TSF 35.5 12 

Action Item: 

22. In order to reduce the risks associated with dam failure or uncontrolled release, modify 
the project design to treat and release the surplus water rather than store it in the TSF 
throughout operations.   
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Source:  Appendix 2.2A-2 Mine Waste and Water Management Design Report (Knight Piesold), 

dated September 12, 2014. Figure 6.9 

Figure 2 – Water Balance Results for TSF C and TSF D 
 

 
Source:  Appendix 5.5.3B Annex C - Blackwater Project - Feasibility Study Water Balance 

Model (Knight Piesold), dated September 19, 2013. Figure 5 

Figure 3 – TSF Stochastic Water Balance Results 
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Plan for TSF dam raises do not appear to account for the build-up of surplus water in the 
tailings dam 

The TSF dam will be constructed progressively to store the cumulative volume of PAG waste 
rock and tailings.  The dam crest will need to be high enough to accommodate the total volume 
of solids plus a minimum operating volume of water, plus surplus water, plus enough storage 
capacity for stormwater inflow, plus a freeboard for wind-wave run up.  It appears that the filling 
curve and proposed dam raise elevations for TSF D (Figure 3) does not account for the surplus 
water storage that will be required in the tailings pond during the final years of operations.   

 
Source:  Appendix 2.2A-2 Mine Waste and Water Management Design Report (Knight Piesold), dated 

September 12, 2014. Figure 5.3 

Figure 4 – TSF D Filling Curve 

Action Item: 

23. Demonstrate how the surplus water beyond the minimum operating pond elevation will 
be stored while still providing storage capacity in the TSF for stormwater inflow (i.e., the 
Inflow Design Flood) plus freeboard.   
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Compare water quality model results to Nadleh water quality guidelines 

Action Item: 

24. In addition to BC water quality guidelines for protection of aquatic life, the water quality 
model output should also be presented along with the Nadleh Whut’en First Nation Yinka 
Dene ‘Uzah’ne Surface Water Management Policy & Guide to Surface Water Quality 
Standards. 

Add Ulkatcho territory to the regional watershed map 

To fulfill an information request by SEA on behalf of the Nadleh, New Gold produced a figure 
titled “Nadleh Whut’en First Nation Territory and the Nechako Major Watersheds”, dated July 
2015.  The figure accompanied the December 22, 2015 tracking table.  The figure was well 
done and clearly shows the location of the Project, major watershed boundaries, and an outline 
of the Nadleh Territory.   

Action Item: 

25. Add outlines of the territories for the Ulkatcho First Nation.  

Closure 

Thank you for the opportunity to provide review comments for the proposed Blackwater Mine.  
This document was prepared by SEA as an independent assessment.  The material in this 
document reflects SEA’s judgment in light of the information that was reviewed by SEA at the 
time of document preparation.  We trust this review meets your requirements at this time.  If you 
have any questions, please contact the undersigned. 

Yours truly, 

Source Environmental Associates Inc. 

      
Rina Freed, Ph.D., P.Eng.  Rob Griffith, P.Eng. 
Senior Environmental Engineer  Senior Water Resources Engineer  
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TECHNICAL MEMORANDUM 
____________________________________________________________________________________ 

Date: April 6, 2016 

To: Keefer Ecological Services Ltd., Ulkatcho First Nation 

From: Source Environmental Associates Inc. 

Subject: Review of New Gold’s Evaluation of Alternative Tailings Technologies for the 
Blackwater Project 

____________________________________________________________________________________ 

Introduction 

Source Environmental Associates Inc. (SEA) was retained by Keefer Ecological Services Ltd. 
on behalf of the Ulkatcho First Nation to participate in a third-party technical review of the 
Blackwater Gold Mine proposed by New Gold Inc. (New Gold). The proposed mine is located 
approximately 130 km southwest of Fraser Lake in central BC, and approximately 160 km west-
southwest of Prince George.  

New Gold initially submitted an Application for Environmental Assessment Certificate (EAC) in 
June 2014 for the adequacy review (screening phase). In early 2016, the EA was re-submitted 
by New Gold, and later accepted for review, thereby commencing the 180-day application review 
phase. 

In the EAC Application, New Gold provided the document titled “Evaluation of Alternative 
Tailings Technologies for the Blackwater Project”, by ERM, dated December 2015 (referred to 
as the “EATT Report”, herein).  In the report, New Gold identified several options for tailings and 
waste management for the proposed mine.  The EATT Report documents New Gold’s process 
for selecting the preferred tailings and waste rock management design for the project. 

The requirement by the BC Environmental Assessment Office (EAO) to carry out the tailings 
options evaluation was mandated after the original Blackwater Mine design was completed.  
The results of the EATT Report showed that the preferred option was the same system 
originally proposed in the EAC Application.  The focus of this review was to evaluate if the 
assessment was carried out accurately and objectively (i.e., without bias in favour of the original 
design). 
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Background 

Due to the tailings dam breach of August 2014 at the Mount Polley Mine, the BC EAO issued a 
letter to New Gold (dated March 19, 2015) requesting that New Gold include an assessment of 
alternative means of tailings management in the EAC Application.  The assessment was to 
address recommendations provided in the “Report on Mount Polley Tailings Storage Facility 
Breach” by the Independent Expert Engineering Investigation and Review Panel (the Panel 
Report; IEEIRP 2015).  The Panel Report recommended a set of best applicable practices 
(BAP) such as: 

• Improvement of corporate governance,  
• Improvement of standards of professional practice, and 
• Improvement of dam safety guidelines.  

The Panel Report also recommended a set of best available technologies (BAT) such as:  

• Alternatives to dams including backfilling pits and underground workings with mine 
waste,  

• Filtered, unsaturated, compacted tailings, and  
• Reduction in the use of water covers in a closure setting.   

The Panel Report stated that “While economic factors cannot be neglected, neither can they 
continue to pre-empt best technology”.  The Panel Report stated that the overarching goal for 
BAT is to reduce the number of tailing dams subject to failure and that BAT should be actively 
encouraged for new tailings facilities at existing and proposed mines.   

According to EAO (2015), the tailings alternatives assessment is intended to evaluate BAP and 
BAT for tailings management, along with options for managing water balance to enhance safety 
and reduce the risk (likelihood and consequence) of a tailings dam failure during all phases of 
mine life (construction, operations, closure, post-closure). The EAO (2015) also required that 
the study present and compare technically and economically viable engineering solutions that 
are available to adequately address site conditions. 

According to New Gold, Environment Canada’s (EC, 2011) Guidelines for the Assessment of 
Alternatives for Mine Waste Disposal were used as a basis for the alternatives assessment, but 
were modified to emphasize the importance of the BAP and BAT described in the Panel Report. 
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Summary of Review Findings and Recommendations 

Key issues and recommendations identified by SEA are listed as follows: 

1. Post-closure storage of waste rock in the pit was not considered as a Candidate.  
New Gold should revise the EATT Report to include consideration of a variation of 
Candidate 22 where the tailings are dry stacked, and waste rock is backfilled into the pit 
on closure.  This option may involve short-term water treatment following initial pit 
discharge, but may not require long-term water treatment. This option could 
appropriately balance physical stability and geochemistry considerations to minimize 
overall risk. 

2. Treatment and release Candidates scored low.  According to Table 3-3, Candidates 
7, 10, and 22 would need water treatment and release during operations.  Candidate 1 
would store surplus water in the tailings pond during operations (no treatment and 
release).  This criterion was evaluated under the “technical” account and Candidate 1 
scored highest.  According to the Pane Report (IEEIRP 2015), BAT is intended to 
prevent the unnecessary storage of surplus water.  While treatment and release could 
introduce additional technical complexity compared to no treatment, the no treatment 
option goes against BAT.  Candidates should be evaluated with a focus on BAT.  

3. Consider block cave mining.  Block cave mining could potentially reduce the total 
volume of waste rock produced.  The EATT Report and the EAC Application (Section 
2.5.3.1, Alternative Means of Mining) did not indicate if block cave mining was 
considered.  New Gold should revise the EATT Report to include consideration of the 
viability of block cave mining as an alternative to the proposed open pit method. 

4. The High Level Risk Assessment (HLRA) should be re-done with corrections made 
for Candidate 1. In the HLRA for Candidate 1, likelihood appears to be confused with 
consequence under the Technical Execution heading.   Consequence of the hazard 
occurring (dam failure) is not provided.  New Gold should revise the EATT Report to 
include a consequence of the hazard, rather than the likelihood of failure.  Re-evaluate 
the risk to technical execution for Candidate 1. 

5. Reduce the significance of the “technical” account.  The technical account may 
have introduced an unacceptable amount of bias into the Multiple Accounts Analysis 
(MAA).  New Gold should revise the EATT Report by moving some of the technical 
criteria to other categories and evaluating them with consideration for BAT, rather than 
for ease of construction / operations / etc.  For example: 

• Move “style of containment”, “number of dams”, “[required] drainage provisions”, 
“flood routing”, “catchment area”, and “water balance surplus/deficit”, “closure concept 

27



 
 
Keefer Ecological Services Ltd. April 6, 2016  
Ulkatcho First Nation - New Gold Blackwater Project Review - Tailings Alternatives  
 

 

Source Environmental Associates Inc. Page 4 

 

– physical” to the stability account and evaluate the Candidates with respect to 
potential for geotechnical stability.  

• Move “surplus water management” to the stability account and change the method of 
rating such that the options with minimal storage of contact water behind dams 
receive the highest rating. 

• Move “closure concept – geochemical” to the environmental account. 

6. Some of the criteria used in the MAA appear to be applicable to some 
technologies and not others which can result in a biased scoring.  For example:  
the “style of containment” criterion compares the number of sides of the storage facility 
which are in contact with natural ground (the more sides touching natural ground, the 
higher the score).  Using this comparison may be useful when comparing similar storage 
technologies, but it does not appear to be an applicable comparison among different 
types of structures that have unique technical requirements.  New Gold should 
accordingly revise the EATT Report. 

7. Follow up studies only focused on the preferred option.  Steps 5 through 7 of the 
EATT were follow-up studies to demonstrate how risks associated with the preferred 
option (Candidate 1) would be managed.  A significant amount of new information was 
introduced about the preferred option (Candidate 1) in Step 5 to Step 7.  Step 7 was an 
evaluation of impact on aboriginal rights.  Any new information introduced in Steps 5 to 7 
would not have been explicitly considered in the MAA.  As a result, a comparison of the 
Candidates with respect to aboriginal rights was not carried out as thoroughly as 
possible.  New Gold should revise the EATT Report such that a similar level of detail 
regarding risk reduction practices is developed for the Candidates prior to the MAA such 
that the information can be considered during the MAA selection process.   

8. Independent Assessment of EATT. There is an inherent level of subjectivity that goes 
into the alternatives assessment process.  Because the alternatives assessment was 
partly carried out by the same team of consultants which originally designed the tailings 
management system, there is potential for bias in favour of the original design.  It is 
notable that the results of the assessment resulted in very little adaptation of the BAT 
based on the Mount Polley Panel recommendations. 

An independent team of experts should be nominated to assess BAT and to develop a 
revised EATT for the project.  For example, Dirk Van Zyl (Mt. Polley Panel report co-
author) would be a natural choice. First Nations technical experts may also play a role in 
the EATT to balance the subjective nature of the scorings and weightings of the Multiple 
Accounts Analysis (MAA) process.  
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The intent of the EATT was to carry out an unbiased comparison between various 
options for tailings management systems.  It appears biased that Candidate 1 (i.e., the 
original design) scored so highly compared to the other Candidates. It is not obvious why 
the dry-stack options (Candidate 7 or 22) scored much lower than Candidate 1 in the 
MAA.  It is likely the costs would be higher than Candidate 1 but given the reduced risks 
involved they should score highest. It is difficult to decipher how Candidate 7 lost 
because of the large number of indicators assessed.   

Detailed Review Findings and Recommendations 

EAO (2015) required New Gold to carry out a tailings options evaluation was mandated after the 
original Blackwater Mine design was completed.  The results of the EATT Report showed that 
the preferred option was the same system originally proposed in the Application.  The focus of 
this review was to evaluate if the assessment was carried out in accordance with the EAO 
(2015) requirement, and objectively (i.e., without bias in favour of the original design). 

The focus of this review includes assessing:  

• Methodology for the identification of potential options,  
• Criteria used for comparison, and  
• Justification for scoring of those criteria. 

Review comments are provided in the following section along with action items for response by 
New Gold. 

Overview of the Options Assessment Process 

New Gold undertook a 7-step process to identify, select, and describe the preferred tailings 
management system: 

Step 1 Candidate Identification  
Candidates for mine waste management were identified.  Candidates were a 
combination of different technologies and locations between the Blackwater River 
(to the south) and Nechako River (to the north). In total, 23 possible Candidates 
were considered. 

Step 2 Pre-screening (i.e., “fatal flaw” assessment)   
Candidates that had obvious deficiencies were eliminated in order to remove 
alternatives that would be non-compliant with minimum specifications for the 
project.  Ten (10) Candidates were removed, leaving 13 remaining Candidates. 

Step 3 High Level Risk Analysis (HLRA)  
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The remaining 13 Candidates were grouped into the following three categories of 
tailings technology:  

• slurry / paste tailings (submerged storage) + submerged PAG rock 
• filtered tailings (unsubmerged) + submerged PAG rock 
• filtered tailings (unsubmerged) + unsubmerged  PAG rock + isolated water 

management ponds 

The risk of each Candidate was calculated as the sum of individual risks to safety, 
environment, and technical execution.   

Step 4 Multiple Accounts Analysis (MAA) 
The lowest risk Candidate (calculated in Step 3) was selected from each of the 
three categories.  Two (2) Candidates were selected from the slurry / paste 
category; the first was a slurry tailings Candidate, and the second was a paste 
tailings Candidate.   

The resulting four (4) Candidates were scored on their merits for physical stability, 
technical execution, environmental, socio-economic factors, and project 
economics.  The highest scoring Candidate was selected as the preferred option. 

Step 5  Failure Modes Effects Assessment   
The preferred Candidate was evaluated for risks from accidents, failure of 
engineered systems, or malfunctions.   

Step 6  Best Available Practices (BAP) Risk Management Measures   
Risk management practices for the preferred Candidate were summarized.   

Step 7  Assessment of Aboriginal Rights and Interests  
Description of how the preferred Candidate may infringe on Aboriginal rights and 
interests; specifically from impeded access, reduced resource availability, reduced 
resource quality, and other factors that could interfere with the exercise of 
Aboriginal rights. 

Pre-screening (Step 2) 

Ten Candidates were eliminated in the “fatal flaw” assessment because they did not meet the 
minimum criteria defined by New Gold.  One of the pre-screening criteria was defined as 
follows: “Will the Candidate render collection and treatment of surface discharges impractical or 
improbable?”  SEA finds that description to be somewhat vague. 

Action Item: 

1) Define the criteria used to evaluate “impractical” for collection and treatment of surface 
discharges of each Candidate.  
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The Candidate 22 concept entailed storage of the PAG/NAG3 waste rock above ground, beside 
the Open Pit.  A variation of Candidate 22 would be to backfill the waste rock into the Open Pit 
after operations.  Once the Pit Lake forms, the waste rock would be submerged, resulting in 
long-term geochemical stability of the waste rock, eliminating the need for post-closure 
collection and treatment of waste rock seepage.  Because the waste rock would be stored in the 
Pit Lake, it would also have geotechnical stability.  The pit lake discharge may require 
temporary treatment prior to release due to submergence and flushing of the waste rock.  The 
cost of backfilling the pit may be high, but that cost could be offset by eliminating the need for 
perpetual treatment of waste rock seepage from an above ground dump. 

Action Item: 

2) Consider a variation of Candidate 22 where the waste rock is backfilled into the pit on 
closure.   

Block cave mining could potentially reduce the total volume of waste rock produced.  Section 
2.5.3.1 (Alternative Means of Mining) did not indicate if block cave mining was considered.   

Action Item: 

3) Indicate if block cave mining would be a viable alternative to the proposed open pit 
method. 

High Level Risk Analysis (Step 3) 

Following the “fatal flaw” analysis, 13 Candidates remained for the High Level Risk Analysis 
(HLRA).  The HLRA was used to select the lowest risk Candidate from each of the categories of 
tailings technology.  

Appendix F of the EATT Report indicated that for Candidate 1, there will be up to 25 Mm3 of 
water stored behind one of the dams during operations.  In contrast, 7.5 Mm3 is required in the 
pond to meet operating water balance requirements.  The final dam height for Candidate 1 will 
be about 150 m at the crest.  To compare, the Mount Polley TSF was storing approximately 
10 Mm3 of free water behind a 35 m high dam around the time of the failure.   

A dam breach could result in a severe flood wave and torrent of tailings slurry.  The likelihood 
and consequence of dam failure of Candidate 1 (and all the Candidates) could be reduced if a 
system of operational treatment and release were incorporated into the system. SEA is aware 
that Candidate 1 was improved in later steps of the EATT. However in the early steps of the 
EATT, it was not appropriate to assess such a large storage volume given the Panel 
recommendations and Application Information Requirements (AIR).  
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According to Table 3-3, of the four final Candidates in the MAA, three of those (Candidate 7, 10, 
22) involved water treatment and release, while Candidate 1 involved accumulation of surplus 
water.   Accumulation of surplus water on site was not described for the 13 Candidates in the 
HLRA so it is not possible for the reader to understand which options involved operational 
treatment and release. 

Action Items: 

4) The accumulation of surplus water behind the dam increases the potential for 
complications in TSF operation.  Accordingly, the likelihood of dam failure should be 
considered higher than “very rare”.  SEA recommends either increasing the likelihood of 
dam failure, or modifying the water management plan for Candidate 1 to treat, 
discharge, and maintain a lower pond volume during operations.   

5) An understanding of the water balance / water management system for each Candidate 
is critical in order to appropriately evaluate the safety and environmental risks because 
they depend on likelihood and consequence of upsets / failures.  Indicate which 
Candidates will have surplus water stored on site (such as is the case for Candidate 1). 
Modify the likelihood and/or consequence of failure for those options to address the 
issues raised in Action Item 4). 

6) The risks of dam failure includes both safety (i.e., risk to human life), and environmental 
(i.e., risk of short-term and long-term pollution).  The HLRA only accounts for the risk to 
safety.  Therefore for Candidate 1 (and all other relevant Candidates), dam failure risk 
should also be included under “Environment” in addition to “Safety”.  The sum of those 
risks would be the total risk of dam failure. 

7) Risks to aboriginal rights were not explicitly considered in the HLRA.  A hazard category 
should be added which would account for impacts to aboriginal rights that are not 
already covered under safety and environment (e.g., traditional land use, archeological 
sites). 

A hazard to technical execution for Candidate 1 was identified as complications with development of 
the tailings beach.  According to the Panel Report (pg 137), high impoundment water levels were a 
major cause of chronic problems in maintaining a tailings beach around the perimeter of the dam at 
Mount Polley.  In that case, excess surplus water may also increase the risk to technical execution. 

Action Items: 

8) Increase the likelihood of complications in development of the tailings beach (under risk 
for Technical Execution) for Candidate 1 to account for the unnecessary storage of 
surplus water behind the tailings dam during operations. 
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9) In Table 6.3-1 for Candidate 1, likelihood appears to be confused with consequence 
under the Technical Execution heading.   Consequence of the hazard occurring is not 
provided.  Instead, a mitigating factor is described (which affects the likelihood, not the 
consequence).  Provide a consequence of the hazard, rather than likelihood, and 
therafter re-evaluate the risks of technical execution for Candidate 1. 

Multiple Account Analysis (Step 4) 

Following the HLRA (Step 3), four Candidates remained for evaluation using the MAA to 
determine the preferred option for the project. All these Candidates were located within the 
Davidson Creek drainage basin:     

• Candidate 1 - submerged slurry tailings with submerged PAG/NAG3 waste rock 
• Candidate 10 – submerged paste tailings with submerged PAG/NAG3 waste rock 
• Candidate 7 - filtered ‘dry stack’ tailings with submerged PAG/NAG waste rock 
• Candidate 22 - filtered ‘dry stack’ tailings with unsubmerged PAG/NAG3 waste rock. 

The EATT Report concluded that Candidate 1 was the preferred option. Based on New Gold’s 
assessment, Candidate 1 scored highest for all accounts except physical stability for which it 
was the second highest score.  Candidate 22 scored highest for physical stability because there 
would be no dam, but much lower on other accounts, mainly because the reactive wastes would 
be unsubmerged and therefore less geochemically stable than Candidate 1.    

The executive summary of the EATT Report stated that Candidate 1 scored highest on technical 
accounts “because it involves efficient seepage control; favourable overall foundation conditions 
for long-term waste containment and geotechnical stability; no operational discharge of surface 
water; a manageable water balance and submergence of all PAG/NAG3 material to minimize 
metal leaching and prevent acid rock drainage (ML/ARD) with minimal long-term monitoring and 
maintenance”. 

SEA identified the following action times to help the reader of the EATT Report understand the 
scoring results that were presented in the report.  

Action Item: 

10) The post-closure dry stack tailings (Candidates 7 and 22) should have much lower 
seepage rates than Candidate 1 if suitable covers were constructed over them.  
Describe why it would not be possible to have efficient seepage control for the dry stack 
options. 

11) If Candidate 22 scored highest for physical stability, how was Candidate 1 considered to 
have “favourable overall foundation conditions for long-term waste containment and 
geotechnical stability”? 
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12) Describe why from a technical perspective that “no operational discharge of surface 
water” is preferable.  Why would the storage of surplus water behind the dam considered 
to be technically preferable to treatment and release of surplus water? 

13) Describe why a saturated impoundment would entail less long-term monitoring and 
maintenance compared to dry-stack tailings? 

The executive summary of the EATT Report stated “Candidate 1 scored highest in the 
environmental account because wetted mine waste minimizes dust emissions; produces the 
least volume of seepage because the pond is not adjacent to the dam; and has the best water 
quality because all reactive waste is submerged.” 

Action Item: 

14) Describe how the seepage estimates for each Candidate were derived to justify the 
statement that Candidate 1 would have the lowest seepage flow rate among the other 
Candidates. 

According to Table 3-3, Candidates 7, 10, and 22 would need water treatment and release 
during operations.  Candidate 1 would store surplus water in the tailings pond during operations 
(no treatment and release).  This criterion was evaluated under the “technical” account and 
Candidate 1 scored highest.  According to the Mount Polley Panel Report (IEEIRP 2015), BAT 
is intended to prevent the unnecessary storage of surplus water.  While treatment and release 
could introduce additional technical complexity compared to no treatment, the no treatment 
option goes against BAT in the EATT Report.   

Action Item: 

15) Candidates should be evaluated with a focus on BAT.  That is, Candidates that prevent 
the unnecessary accumulation of surplus water on site should score highest under water 
treatment. 

Examples of Potential Bias against Dry-Stack in the Scoring 

The following comments and action items are related to the indicator scoring tables in Appendix 
E of the EATT Report (Sub Appendix A) which indicate a potential bias observed against dry-
stack tailings technology. This is not a full list of examples and additional examples can be 
provided on request. While the scoring is not provided, these examples were selected because 
the scoring appears to be biased against dry-stack tailings technology. 

Account:  Physical Stability 
Indicator:  Emergency water management - pumps (active) 
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Comment: The Candidates were scored based on their capacity to pump water with the 
reclaim line that will be in place.  Given that the water balance and water 
management plan will differ between Candidates, comparison of pump sizes is 
too simplistic.    

Action Item: 

16) Modify the comparison by considering water balance calculations to evaluate the 
likelihood and consequence of the proposed reclaim system not keeping up with the 
expected inflows. 

Account:  Physical Stability 
Indicator:  Normal Operating Pond Volume 
Comment: This indicator was intended to give lower scores for the Candidates with the 

highest freewater storage volumes.  Scores of 1 to 3 were not applicable to any 
of the Candidates because they corresponded to freewater volumes that were 
beyond what was expected among any of the Candidates.  

Action Item: 

17) Modify the range so that the scores correspond to applicable freewater volumes among 
the Candidates. 

Account:  Technical (Containment Design) 
Indicator:  Style of Containment 
Comment: This indicator was intended to give higher scores to systems that utilize existing 

topography.    

Some of the criteria used in the MAA appear to be applicable to some 
technologies and not others which can result in a biased scoring.  For example:  
the “style of containment” criterion compares the number of sides of the storage 
facility which are in contact with natural ground (the more sides touching natural 
ground, the higher the score).  Using this comparison may be useful when 
comparing similar storage technologies, but it is not an applicable comparison 
among different types of structures that have unique technical requirements.   

Action Item: 

18) Ensure the criteria are applicable to all Candidates and that the Candidates are scored 
based on how they relate to BAT. 
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The technical account may have introduced an unacceptable amount of bias into the MAA and 
the criteria for technical are mainly focused on successful execution of the project rather than 
BAT. 

Action Item: 

19) Move some of the technical criteria to other categories and evaluating them with 
consideration for BAT, rather than for ease of construction / operations / etc.  For 
example: 

• Move “style of containment”, “number of dams”, “[required] drainage provisions”, 
“flood routing”, “catchment area”, and “water balance surplus/deficit”, “closure concept 
– physical” to the stability account and evaluate the Candidates with respect to 
potential for geotechnical stability.  

• Move “surplus water management” and “water treatment” to the stability account and 
change the method of rating such that the options with minimal storage of contact 
water behind dams receives the highest rating. 

• Move “closure concept – geochemical” to the environmental account. 

Step 5 to Step 7 

Steps 5 through 7 of the EATT were follow-up studies to demonstrate how risks associated with 
the preferred option (Candidate 1) would be managed.  A significant amount of new information 
was introduced about the preferred option (Candidate 1) in Step 5 to Step 7.  Step 7 was an 
evaluation of impact on aboriginal rights.  Any new information introduced in Steps 5 to 7 would 
not have been explicitly considered in the MAA.  As a result, a comparison of the Candidates 
with respect to aboriginal rights was not carried out as thoroughly as possible.  New Gold should 
revise the EATT Report such that a similar level of detail regarding risk reduction practices is 
developed for the Candidates prior to the MAA such that the information can be considered 
during the MAA selection process.   

Action Item: 

20) Develop a similar level of detail for the MAA options that was defined for Candidate 1 in 
Steps 5 to Step 7.  Incorporate that information into the MAA for selection of the 
preferred option. 
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Closure 

Thank you for the opportunity to provide review comments for the proposed Blackwater Mine.  
This document was prepared by SEA as an independent assessment.   

Overall the EATT appears biased in favor of the original design for tailings and waste rock 
management, a conventional water-retaining dam. This bias may simply over-emphasize the 
original Candidate option or it may obscure a better tailings technology for the proposed 
Blackwater Mine.  

SEA is not able to conclude that the EATT Report was a fair assessment of Candidates 
based on direction provided in the EAO (2015) directive, nor that the ultimate Candidate 
selected is an appropriate BAT for the Mine. SEA has outlined several recommendations in 
this letter that New Gold needs to address in a revised EATT Report to ensure the best tailings 
alternative is selected for the Mine. 

The material in this document reflects SEA’s judgment in light of the information that was 
reviewed by SEA at the time of document preparation.  We trust this review meets your 
requirements at this time.  If you have any questions, please contact the undersigned. 

Yours truly, 

Source Environmental Associates Inc. 

      

Rina Freed, Ph.D., P.Eng.  Rob Griffith, P.Eng. 
Senior Environmental Engineer  Senior Water Resources Engineer  
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MEMORANDUM	

	
 

DATE:  March 4, 2016 

 

TO:    Michael Keefer, Keefer Ecological Services 

CC:		   Ulkatcho First Nation   

                   

FROM:	 Shannon Shaw, pHase Geochemistry Inc. 

 

SUBJECT:  Ulkatcho FN – New Gold Blackwater Project Review   

 

 
 

Working in conjunction with Keefer Ecological Services Ltd. and others, pHase Geochemistry Inc. (pHase) 

is reviewing some of the environmental assessment (EA) documentation for New Gold’s proposed 

Blackwater Project, as requested by Ulkatcho First Nation.  

 

pHase was retained to review the following sections: 

 EA Section 2:  Proposed Project Overview 

 Appendix 2.6B:  Capping Material Requirements by Project Components 

 Appendix 2.6E:  Pit Lake Treatment 

 Appendix 5.1.3.1A:  Geochemical Characterization Report  

 Alternative Tailings Technologies document, Section 10 (Conclusions) 

Given the integration of the geochemical source term predictions with water quality predictions, Section 

5.3.3 was also reviewed, though in a very general sense with focus on the geochemical source term 

inputs to the model.   

 

It is also noted that pHase Geochemistry Inc. has a conflict of interest with respect to review of the 

Alternative Tailings Technologies having been involved on behalf of New Gold in the past as a non‐

technical facilitator of early iterations of alternative assessments and therefore did not review that 

document.  Further, pHase does not have expertise in water treatment or in reclamation and as such 

their review of Appendices 2.6B and 2.6E were only in the context of how the geochemistry influences 

or is influenced by the capping or treatment aspects discussed. 

 

A summary of the analysis of each section reviewed as well as a more detailed breakdown of the 

comments on each reviewed section are presented below. It is also recognized that the review 
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undertaken was somewhat limited by budget and time and so has focused on what the autho r 

perceives to be key aspects of the geochemical program and application of results to management 

planning and water quality predictions. 

 

Summary	Report	
 

The geochemical characterization work completed for the Blackwater project appears to be robust and 

comparable in scope and extent to what has been completed on other projects of similar size.  The 

results of the geochemical characterization work are used to support two key aspects of the project: 

 

1. To assist in waste management planning and mine design in order to minimize geochemical 

impacts, and 

2. To predict potential water chemistry associated with mine features used in water quality models 

and impact assessments. 

 

Based on the initial review, it appears that the waste management planning (item 1 above) has been 

done well and has integrated a number of best available practices for the minimization of ARD and ML 

to the extent possible.  This includes:  

 storage of potentially acid generating rock and rock with highest zinc content below water to 

the extent possible to minimize weathering 

 minimizing the footprint of the on‐land waste rock facilities 

 directing most contact water towards the TSF where treatment could be conducted if required 

 accelerated flooding of the open pit on closure 

 

The use of the characterization data to predict of source term chemistries (item 2 above) however has 

significant uncertainties (discussed in more detail in the body of this memo), with the resulting 

implication that the residual effects related to water quality may be under predicted.   

 

It is acknowledged that these types of predictions always include uncertainties which should be 

addressed in the discussion and by means of sensitivity analyses, both of which are limited or missing.  

As such, the level of confidence in the source term predictions is low.   

 

When confidence in predictions is low, there tends to be a larger reliance and onus on water 

management systems and potentially treatment plans.  The water management plan was not reviewed 

in detail by pHase, but in concept involves routing of most contact water to the TSF where it can be 

stored and if needed treated.  This in effect means that the tailings storage facility will also be a water 

storage facility and the key component of the water management system. 
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Technical	Report	
 

Below are specific comments or questions related to review of the geochemical characterization work.  

Included within the comments often is significant information taken from the reports reviewed to 

provide context.  In order to assist the reader, where specific comments or questions are provided that 

are seeking a response by NG they are done so in bold text and numbered whereas general commentary 

is not bolded.   

Appendix	5.1.3.1A:		Geochemical	Characterization	Report		
 

General	comment	
 

[1]  The Geochemical Characterization Report is unsigned.   

 

Geology	
 

Figure 1‐3 shows a $1300 Au Resource Pit Limit.   

[2]  Does a lower gold value change the pit limits/waste rock volumes etc, in particular, is there a 

pit limit or resource value at which there would be limited NAG rock (located in the outermost 

extents of the pit) available for construction needs? 

Section 1.3.3 provides a summary of the geological features relevant to the ML/ARD characterization.  

These include: 

• The main rock types are felsic to intermediate volcanic and volcaniclastic rocks;  

• The deposit host rocks have been intensely hydrofractured and silicified. This intensive 

silicification has generally overprinted lithological units;   

• Pyrite, pyrrhotite, and sphalerite are the most common metal sulphide minerals.   

• Calcite is a diagnostic feature of unmineralized andesite peripheral to the deposit. 

 

Further, sulphide mineralogy was described in details as follows: 

All rocks have trace pyrite‐pyrrhotite‐sphalerite and gold‐bearing polymetallic sulphide 

mineralization.  Disseminated mineralization associated with pyrite‐sphalerite‐marcasite‐pyrrhotite 

+/‐ chalcopyrite +/‐ galena +/‐ arsenopyrite (+/‐ stibnite +/‐ tetrahedrite +/‐ bismuthate).  

Mineralization types include: 

 Disseminated – as pinhead to coarse blebby sulphide grains and aggregates typically ranging 

from 1% to 5% total volume of the rock, but locally exceeding this volume. Disseminations may 

be uniform or irregular, with sulphides displaying an anhedral to euhedral crystal form. 

Disseminations of a dark‐grey, very fine grained sulphide material called “dendritic‐black‐

sulphide” (DBS) is common at Blackwater and may form as fine disseminations to coarse 
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clusters, as thicker coatings to fractures, or as an irregular network of “dendritic” micro‐cracks 

within the rock mass.   

 Porosity infill – sulphides that fill, rim, or replace devitrified pyroclasts, tephra, and juvenile 

pumiceous material. Sulphides also commonly form parallel to compositional layering and 

laminations within felsic pyroclastic flows and laminated tuff units. Mineralized amygdules and 

altered feldspars are also observed in the andesite flow units.  

 Vein – polymetallic, anhedral to euhedral sulphide assemblages in sub‐millimetre to centimetre‐

scale polymetallic veinlets‐veins of quartz‐sericite‐chlorite‐clay (illite) ± (iron) carbonate ± 

tourmaline ± vivianite.  

  Hydrothermal brecciation and related silicification – centimetre‐ to metre‐scale zones of 

hydrothermal brecciation, alteration, and elevated sulphide content. These breccia zones are 

typically healed with silica‐sericite‐sulphide cement and cut by a micro‐stockwork of vitric quartz 

± sulphide veinlets.   

 Structure‐related – sulphides crushed to comminuted in brittle fault breccia and gouge. 

 

Of the above descriptions, it might be said that sulphides are disseminated and fracture/vein controlled 

and that with the exception of the andesite, the rock has negligible calcite.  Understanding the mineral 

distribution is important to assessing sampling methodologies and representivity discussed further 

below. 

 

Sampling	
 

Sampling for waste rock and ore characterization was conducted to obtain 10 metre composites based 

on lithology, oxidation facies and exploration assays of S, Ca and Zn.  Compositing was done in a few 

different ways, but all samples represented 10 m intervals of core.  This type of sampling has pros and 

cons.  The main intent appears to have been to obtain a sample that represented an approximate bench 

height.  One issue that can occur with compositing over larger intervals is that you get a ‘blended’ 

sample that may or may not represent behavior of rock at a more localized or discrete interval length.   

 

Take for example the illustration below which shows very different possible sulphur distributions of 1 

metre length intervals within a 10 metre length.  The top two scenarios show the same PAG 

classification within a 10 m length though the first is 9 m of non‐PAG rock and 1 m of strongly sulphidic 

PAG rock which could represent dendritic black sulphide or brecciated zones described.  The second 

scenario is 10 m of consistent PAG rock that might be typical of the more disseminated sulphide 

distribution.   
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Similarly, the bottom two scenarios show two different distributions that both classify on a 10 m basis as 

non‐PAG rock.  The first (scenario 3) is half PAG and half non‐PAG while the second is consistently non‐

PAG.  The potential risk of localized acidity in these two scenarios is significantly different.  Because the 

neutralization potential is low, even in non‐PAG rock, any acidity generated locally could have a larger 

influence, and it could plausibly be that the alkalinity that could be generated in the 5 m of non‐PAG 

rock would be insufficient to neutralize the acidity that could be generated if 5 m of that zone became 

acidic. 

 
 

How each of these 10 m blocks is sampled, classified, mined, hauled and deposited could have a 

different result on the behavior in the field.  Therefore, understanding how sulphur is distributed in 

intervals shorter than 10 m lengths would be valuable to understanding whether or not compositing has 

resulted in a dilution of PAG intervals within non‐PAG blocks or if there are shorter, localized 

occurrences of PAG rock within predominantly non‐PAG sections.  Assessing the sulphur distribution in 

this manner would also assist in understanding some of the operational limitations or challenges that 

might occur in segregating PAG and non‐PAG rock on the pit bench scale.   

 

Scenario 1

meterage

sulphide 

content (%)

NP/AP 

assuming an 

NP = 20 kg 

CaCO3/t Classification

1 10 0.06 PAG

2 0.1 6.4 non‐PAG

3 0.1 6.4 non‐PAG

4 0.1 6.4 non‐PAG

5 0.1 6.4 non‐PAG

6 0.1 6.4 non‐PAG

7 0.1 6.4 non‐PAG

8 0.1 6.4 non‐PAG

9 0.1 6.4 non‐PAG

10 0.1 6.4 non‐PAG

10 m average 1.1 0.6 PAG

Scenario 2

sulphide 

content (%)

NP/AP 

assuming an 

NP = 20 kg 

CaCO3/t Classification

1 0.6 PAG

1 0.6 PAG

1 0.6 PAG

1 0.6 PAG

1 0.6 PAG

1 0.6 PAG

1 0.6 PAG

1 0.6 PAG

1 0.6 PAG

1 0.6 PAG

1.0 0.6 PAG

Scenario 3

meterage

sulphide 

content (%)

NP/AP 

assuming an 

NP = 20 kg 

CaCO3/t Classification

1 0.1 6.4 non‐PAG

2 0.1 6.4 non‐PAG

3 0.35 1.8 PAG

4 0.5 1.3 PAG

5 1 0.6 PAG

6 0.5 1.3 PAG

7 0.34 1.9 PAG

8 0.1 6.4 non‐PAG

9 0.1 6.4 non‐PAG

10 0.1 6.4 non‐PAG

10 m average 0.3 2.0 non‐PAG

Scenario 4

sulphide 

content (%)

NP/AP 

assuming an 

NP = 20 kg 

CaCO3/t Classification

0.3 2.1 non‐PAG

0.3 2.1 non‐PAG

0.3 2.1 non‐PAG

0.3 2.1 non‐PAG

0.3 2.1 non‐PAG

0.3 2.1 non‐PAG

0.3 2.1 non‐PAG

0.3 2.1 non‐PAG

0.3 2.1 non‐PAG

0.3 2.1 non‐PAG

0.3 2.1 non‐PAG
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[3]  Where possible, the exploration database could be used to conduct such an assessment.  It 

would also be expected that verification studies be undertaken early in operations to assess 

the efficacy of the segregation program. 

 

Sampling for tailings materials was conducted in concert with metallurgical testwork.  A number of 

tailings types were tested, though only the whole ore leach tailings are of relevancy to the proposed 

project as noted.  Understanding of the variability of geochemical characteristics in tailings is always 

difficult because the samples are limited to the metallurgical testwork conducted.   

 

[4]  The main gap as identified is that oxide ore tailings that are currently planned to be processed 

at the end of mine life in order to form the final tailings beach have not yet been characterized 

and will need to be evaluated as early in operations as is practically possible.  Prior to the 

availability of oxide tailings, could the shake flask or NAG testwork provide any insight 

different characteristics of the oxide, transition or sulphide zones of the deposit?   

 

Test	Methods	
 

The test methods utilized in the program were all those typically employed for characterization work 

and followed the standard protocols established in the industry.  In addition to the standard test 

methods, NG conducted a number of tests that are not necessarily typical in order to gain a more 

detailed understanding of mineral forms etc.   

 

Results	
 

Waste	Rock	
 

The results indicated that the overburden was non‐PAG.  Some samples however had Zn content above 

1000 mg/kg which would classify as metal leaching (NAG 3) based on the classification criteria proposed 

as shown in Figure 3‐2 of the appendix.  There was a general increase in metals with depth, i.e. near 

bedrock but this was inconsistent.  Metal leaching was said to be low based on NAG leachate and SFE 

tests.   

 

It is unclear whether the proponent plans to segregate overburden so as not to use NAG 3 equivalent 

overburden in construction.  Monitoring data from station WQ10 was used as a proxy to overburden 

contact water which may not be appropriate (discussed further in the source term section). 

 

Waste rock fell within the management classification basis as below. 

 

• PAG 1: Waste rock with an NPR <1;  

• PAG 2: Waste rock with NPR values between 1 and 2;  

• NAG 3: Waste rock with NPR values greater than 2 and zinc concentrations greater than or 
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equal to1,000 mg/kg;  

• NAG 4: Waste rock with NPR values greater than 2 and zinc concentrations between 600 to 

1,000 mg/kg; and  

• NAG 5: Waste rock with NPR values greater than 2 and zinc concentrations less than 600 

mg/kg.  

This classification basis appears appropriate and supported by the testwork, though the sorting criteria 

will need to be verified during operations and may require amendments/updates. 

 

Sulphur distribution and neutralization potential are summarized in box and whisker plots copied below.  

Sulphur is generally present as sulphides and is typically <1%.  Neutralization potential however is also 

quite low indicating that even in those samples that are non‐PAG there is not likely to be any significant 

excess acid consumption potential within the non‐PAG blocks.  This implies that any localized acid 

generation from pockets of higher sulphide even within the non‐PAG zones could result in elevated 

metal leaching. 
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[5]  The proponent provides summary statistics of the ABA test results in Table 3‐10 to 3‐18.  This 

includes average NP/AP ratios.  It is not appropriate to provide averages of ratios, but instead 

should report average NP over average AP.  This should be corrected. 

 

Different potential adjustments of these two main parameters (NP and AP) were evaluated with 

generally good agreement with respect to classification shown in their Figure 3‐23 copied below, except 

perhaps close to the NP/AP value of 2 which was used to differentiate PAG and NAG.   

 

[6]  NG should evaluate in greater detail the material for which the ICP Ca NP may be under‐

estimated and in particular whether or not there needs to be an adjustment to the ICP Ca 

NP/MPA ratio for sorting if ICP Ca is used to estimate NP and whether or not that under‐

estimation would result in significant changes in volumes of particular units (PAG2, NAG3) 

that require storage underwater. 
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The kinetic NAG test, used more consistently in Australia than in North America was used in part to 

evaluate a site specific NP/AP and lag times.  Results were used to suggest an NP/AP as low as 1.3 might 

be appropriate.  It should be noted however that this conclusion was based on 4 samples and would 

require significant verification work before being adopted as a project specific criteria.  The lag times 

suggested were on the order of 2 to 5 years, however it should be cautioned that this too was based on 

5 samples and was provided as a qualitative assessment based on professional judgement and not a 

quantitative or calculated value. 

 

The humidity cell sample set was plotted on a cumulative frequency plot of NPR values reproduced 

below (Figure 3‐31) with more detail in their Table 3‐29 also copied below.  In general, the humidity cell 

sample set covers the range of NPR values expected.   

 

Of note is that within the humidity cell sample set, there is only one NAG 5 sample and two NAG 4 

samples.  These samples are meant to represent all of the on‐land waste rock and construction rock.  

There is no overburden sample included in the dataset.  This introduces some uncertainty into the 

source term predictions based on this component of work (discussed more below). 
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Testing shows that PAG samples can become acidic quickly (see for example Figure 3‐34 reproduced 

below).  The proponent has acknowledged this within the context of the waste management plan with 

the objective to submerge all PAG rock within the first year of being excavated in order to minimize 

oxidation, and submergence of NAG3 rock within the facility as soon as is practically achievable.  This 

appears to be an appropriate approach though there remains a risk that some acidity and soluble metal 

loads could be generated within at least portions of the PAG rock and NAG3 rock prior to submergence. 

48



pHase Geochemistry Inc. 

 
 

Because the second criteria to minimize metal leaching is based on solids zinc content, the proponent 

compared solids Zn to pH and Zn released in humidity cells in Figure 4‐3 copied below.  The graph tends 

to show a pH relationship to Zn leaching and not specifically a Zn‐content relationship.  However, 

provided the pH can be maintained above 7, the criteria of 1000 mg/kg appears to be protective with 

respect to Zn leaching.  The plot emphasizes however, that if there are pockets of higher sulphide within 

the NAG 4 or NAG 5 blocks, elevated Zn leaching can occur with slight pH depression in samples with Zn 

content less than 1000 mg/kg in the solids. 

 

[7]  The proponent should also look at the other data that can be used to evaluate whether this 

proposed sorting criteria is protective of metal leaching (e.g. comparing solids Zn content to 

concentrations in SFE and NAG leachates, field barrel samples etc.).   
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The humidity cell results for the NAG 5 sample generally showed low metal release rates with the 

exception perhaps of arsenic that was relatively high in the NAG 5 sample compared to others (see 

Figure 3‐43 copied below, samples ARD‐610). 

 
 

[8]  Is this potential for arsenic leaching considered an artifact of limited sample set or potentially 

a source related to the NAG5 rock?  Is higher arsenic reflected in water quality predictions? 

 

The proponent has initiated small field bins as another component of the kinetic test which, while at 

early stages of testing in the report, will provide valuable information as time goes on.  It was not clear 

how concentrations were converted to loads in the field bins.  Often the flow component is difficult to 

measure and quantify in the field and can be a source of uncertainty in field bin load estimates.   

 

[9]  Can NG provide details on that calculation (i.e how loads were calculated in field bin 

leachate)? 
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With respect to lag times, the Kinetic NAG test indicated samples with NP/AP values above 1.3 may not 

be acidic however the depletion rates based on humidity cells (Table 3‐36) indicates that some samples 

with NP/AP using the carbonate NP above 2 in some cases might be acidic.  This illustrates the need to 

be conservative with this ratio. 

 

 
 

Oxygen consumption testing on one sample was provided.  The oxidation rate provided was not 

compared to rates as calculated from humidity cell testing.   

 

51



pHase Geochemistry Inc. 

[10]  Where the values comparable?  Did the proponent use that rate in water quality prediction 

calculations?   

 

The test indicated that the sample was slowly reactive which is not the case for some of the kinetic 

samples that went acidic fairly quickly.  NG appears to have taken the position that acidic conditions 

could occur quickly and therefore have proposed placement of PAG rock underwater within a year of 

excavation.  This management approach appears to be appropriate. 

 

Average subaqueous waste rock column leaching rates provided in Table 3‐32 do not seem to match the 

corresponding figures.  For example, Figure 3‐47 shows SO4 mg/kg/wk rates for sample Column ARD‐

672 on the order of 500 mg/kg/wk and for Column ARD‐611 on the order of 100 mg/kg/wk near the end 

of testing.  Table 3‐32 provides average values of 5.6 and 0.67 respectively.   

 

[11]  The proponent should ensure that the proper units are shown on both and make corrections 

where appropriate.  If these rates were used in source term predictions it should be verified 

that the correct values/units were used in those calculations. 

 

[12]  Table 3‐36 provides a summary of depletion times and expectations of the lag time to the onset 

of acidic conditions.  It appears there are some errors in this table related to the assignment of 

lag times in some samples (e.g. ARD‐288, ARD‐537, ARD‐468) which should be checked and 

corrected if necessary. 

 

Tailings	
 

Though many different types of tailings were tested, only the whole ore leach tailings are representative 

of the proposed project.  These are expected to be PAG.   

 

[13]  Results on the NAG test and SFE tests for tailings shown in Tables 3‐57 and 3‐58 show the 

same values and one is presumed to be in error.  NG should provide corrected data. 

 

[14]  Table 3‐56 provides average leaching rates calculated from the last 10 weeks of testing.  Figures 

3‐88, 3‐91 and 3‐93 for example plot data as time trends.  It is clear that the release rates were 

changing relatively quickly during that time period and average values may not be 

appropriate.  For example, the last few SO4 values shown in the figures were ~ 100 mg/kg/wk 

and Zn above 10 mg/kg/wk which are 2 to 4 times the tabulated averages.  If average release 

rates from this testing were used in predictions, they could significantly under predict loading 

from the exposed tailings. 
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Tailings supernatant aging tests were completed and formed an integral part of later water quality 

modeling.  This testwork is appropriate to look at the degregation of the CN complexes and related 

breakdown products, though other parameters such as SO4 would not be expected to change with aging 

in any substantive way, there remains some uncertainty and question about how the information was 

used in source terms (more below). 
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Block	Model	
 

The block model was constructed to spatially assess specific ARD/ML parameters and was defined by 

blocks representing 12 x 12 x 12 m.  Parameters modeled included sulphur (AP), ICP‐Ca based NP and 

NPR calculated for each block on those parameters.   

 

[15]  The block model looks promising with respect to the clustering of NAG 4 and NAG 5 blocks near 

the outer edges of the pit.  This appears to correlate well with the andesite.  As shown in Figure 

3‐18 however, the NP and ICP Ca NP do not show a 1:1 relationship.  NG should clarify if there 

were adjustments to the ICP Ca NP in the block model to account for the lack of direct 

correlation and if so were these rock type specific. 

 

 
 

It is noted that andesite has higher Ca‐bearing feldspars (plagioclase), does that mineralogy influence 

the assumed NP values?  It is presumed that there will be an early stage verification program to ensure 

these blocks are indeed NAG rock. 

 

In general, the location and largely contiguous nature of NAG 4 and NAG 5 blocks and tendency 

to associate with andesite lithology indicates that segregation should be relatively 

straightforward during mining. Singleton NAG 4 and NAG 5 blocks should be handled as PAG and 

confirmatory testing of NAG 4 and NAG 5 blocks near boundaries with PAG 1, PAG 2 and NAG 3 

blocks should be conducted. Confirmatory testing should involve ABA analyses with the NAG test 

substituted if a good correlation is established.   

Zinc was also modeled.  Results by proportion were provided in Figures 5‐1 and 5‐2 and cross‐sections 

provided in Figures 5‐3 and 5‐4.  pHase can’t comment on the specifics of how the block modeling work 
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was completed and how blocks without data were populated, but it appears to be a typical approach to 

what we’ve seen conducted on other projects.   

 

The above appears appropriate. 
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Zones that are largely purple – NAG 5 andesite are probably easily segregated, but blocks of NAG 4 so 

close to the NAG 3 and PAG blocks may be more difficult to separate. 

 

[16]  It is also noted that some of the OVB samples had Zn contents that would classify as NAG3 rock.  

It doesn’t appear that any sorting of OVB has been proposed.  NG should confirm whether or 
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not sorting and segregation of OVB would be conducted and if not, has the influence for some 

portion of the OVB to have metal leaching potential been incorporated into water quality 

predictions? 

 

Source	Term	Predictions	
 

Scaling	Assumptions	
 

Scaling lab data to field data was done in part on the basis of reactive surface areas.  It was stated that 

the surface area of ore and waste rock placed in stockpiles, dumps of the TSF was scaled up from the 

particle size measured in the humidity cell testing to the surface area of the waste rock which was 

assumed to be 0.065 m2/kg.  There remains some confusion about precisely how this was completed.  

Section 6.6.6 of the geochemical report indicates a particle size for the humidity cell samples of 28.3 

m2/kg was assumed though no particle size data or calculations were provided.  This implies the 

assumption used was 0.065/28.3 = 0.0023 or 0.23% of the rock mass is assumed reactive and assigned 

chemistry as seen in the humidity cells.  Values found in literature and based on the reviewer’s 

experience elsewhere would assume a much higher range of rock in the fine, reactive fraction (more on 

the order of 10 to 30%), or roughly 2 orders of magnitude greater than has been assumed here. 

 

To put the surface area assumed in context, the figure below plots sieve diameter size against calculated 

surface area as calculated using the MDAG Grain3.0 spreadsheet.  Also marked on the plot is the value 

assumed for the Blackwater source terms.  The value corresponds to a grain size of 100% passing the 20 

mm particle size which seems coarse for waste rock.  Again, this value does not seem appropriate for 

scaling calculations. 

 

[17]  The proponent should describe in detail how that scaling was completed and what 

assumptions were included in the assumed rock surface area as it has a significant influence 

on the predicted source terms.   

 

  
Graphic produced from MDAG Grain3.0 (MDAG Grain 3.0©,TM from MDAG Publishing (www.mdag.com)) 
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Open	Pit	Water	Quality	Predictions	
 

The scaling factor uncertainty would have an influence on the open pit water quality source term 

predictions.   

 

Results provided, for example in Figure 6‐15 show very good water quality, with concentrations better 

than was reported in many of the shake flasks, humidity cells, field bins etc. which is counter to the 

reviewer’s expectations and experience elsewhere.  In addition, these results, for example for SO4, do 

not appear to match with results provided in Tables 11 or 12 of Appendix 5.3.3B Surface Water Quality 

Goldsim Model.   

 

[18]  The proponent should verify and adjust as necessary the open pit source term (specifically the 

scaling factor) and verify the correct information was integrated into the water quality model. 
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Evaluation	of	Incomplete	Segregation	in	East	Dump	
 

[19]  The approach to scaling, and the concern noted above would also influence the predictions of 

source terms chemistry for the East and West Dumps.  This source term should be re‐evaluated 

within that context. 

 

NG did provide an evaluation of the potential influence of incomplete segregation in the East Dump.  

This involved assuming 1% PAG and 3.3% PAG within the NAG piles.  It seems possible that the 

percentage of PAG that could end up in the NAG pile could be higher.  There is not only potential errors 

of trucks loaded with PAG rock by mistake going to the NAG piles, but there is also uncertainty that a 

truck with predominantly NAG rock has portions of PAG rock within it, particularly near boundaries of 

the andesite and other rock units or near structure that could have higher sulphide content.  Further 

there remains uncertainty related to the contact water quality that could be attributed to the 

overburden.  The work conducted indicated that some parameters are more strongly affected than 

others – e.g. Zn increases approximately an order of magnitude with 1% of PAG rock.  It would seem 

feasible that the proportion of PAG rock could be higher on an operational scale than just 3.3%.   

 

[20]  Sensitivity with higher proportions would provide value to the assessment of potential 

influence on the East Dump water quality. 

 

Appendix	5.3.3B	Surface	Water	Quality	Goldsim	Model	
Integration	of	source	terms	into	site	water	quality	model	
 

In general, the surface water quality model was very difficult to understand.  Many of the references 

between the model and the assumed source terms were hard to track and a number of data errors and 

cross‐references were encountered.  Because of the number of questions and uncertainties identified 

during a relatively quick review, the confidence in the predicted water quality is low.   

 

[21]  NG should consider re‐assessing the water quality model, providing stronger evidence for 

assumptions, and clearly providing all data sources.   

 

Some of the specific issues with source terms are described below. 

 

Wetland	Treatment			
 

Wetland treatment has been proposed for water held within the TSF system and the chemistry in the 

water quality model was based on wetland treatment data from the Musselwhite Project collected 

between 1997 and 2006.   
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[22]  Because the values assumed to represent the wetland treatment effluent have a significant 

influence on the predicted downstream effects, it would be helpful to have greater discussion 

and data presentation of the variability of effluent chemistry seen in the analog used with 

discussions related to potential seasonal effects, longevity etc. and sensitivity analyses 

conducted around this source term in the water quality model to evaluate if there are any 

parameters that are of greater or lesser concern with respect to anticipated wetland removal 

efficiencies. 

 

SO2/Air	39‐day	Supernatant	Aging	Test		
 

A number of inputs to the water quality and load balance were assigned chemistries from the SO2/Air 

39‐day Supernatant Aging Test.  There was difficulty cross‐referencing the results used in the water 

quality model with that presented in the geochemical characterization report.  The data used in the 

water quality model was identified as a 39‐day aging test and included results defined as free water and 

interstitial water and SO2/air concentration.  The geochemical characterization report provided results 

from a 30‐day test with no free water results provided.  

 

[23]  NG should provide all of the supernatant aging test results and clearly outline the details of 

the testing, particularly the differences between the free water and interstitial water which 

show surprisingly different chemistries. 

 

Inputs assigned the free water chemistry included: 

 

 Water in tailings slurry to TSF C pond 

 Waste rock and tailings loadings to TSF C 

 TSF C embankment seepage (contributes to TSF D) 

 Water in tailings slurry to TSF D pond 

 Waste rock and tailings loadings to TSF D 

 

Concentrations attributed to the free water chemistry were very low.  For example, SO4 was 2.5 mg/L 

which is extremely low.  Compared to testwork provided in the geochemical characterization program 

on whole ore leach tailings, it would be expected that concentrations would be higher.  For example, 

results from the NAG leachate and SFE concentrations (Table 3‐53 and 3‐54) for SO4 were 173 mg/L.  

SO2/Air treatment of the tailings would be expected to increase the SO4 concentrations further.     

 

[24]  Applicability of this chemistry as a loading input to the above flow components seems 

questionable.   

 

Further, applicability of this chemistry to waste rock components is not understood.  Characterization 

work on waste rock including humidity cells, field barrels and sub‐aqueous column testing on waste rock 

would provide the basis for more adequate waste rock contact water loadings.  
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Inputs assigned the 39‐day aging test interstitial water concentration included: 

 

 TSF D north and south abutment seepage 

 ECD unrecoverable seepage 

 

There is a significant amount of uncertainty with this one set of test results and further it does not 

appear to include consideration of potential build‐up of constituents in the TSF/mill circuit over time or 

loading that may contribute to the entrained porewater due to rock disposal. 

 

Inputs assigned the SO2/air concentration included: 

 

 TSF C beach tailings infiltration to pond 

 TSF C tailings beach runoff to pond  

 TSF D beach tailings infiltration to pond 

 TSF D tailings beach runoff to pond 

 

[25]  Because of the very different chemistries related to the free water, supernatant and 

interstitial waters, NG should provide clarification and the complete dataset. 

 

[26]  TSF D overflow in post closure to Davidson Creek was described as TSF D supernatant 

concentration, which is WQ10 baseline concentration at post‐closure.  Please discuss why 

WQ10 is considered the appropriate analog for post closure TSF pond water quality.  It is 

recommended that sensitivity analyses be completed to evaluate uncertainties with the 

WQ10 source term.   

 

[27]  Further, the assumed improvement (decrease) in chemistry in a linear fashion over a 3 year 

period is very optimistic.  For many parameters (e.g. SO4) the only means of removal is by 

reduction or dilution, neither of which appear likely in such a short period in a pond 

environment.  NG should provide greater discussion and defense of this assumption. 

 

Neutralization	of	PAG	HCT	Leachate	Water	Chemistry	
 

The neutralization of PAG HCT leachate water chemistry was assigned to: 

  

 LGO stockpile infiltration to TSF D pond 

 LGO stockpile runoff to TSF D pond 

 

The data provided was average values from neutralization testing of humidity cell leachate, or if it was 

not analyzed the WQ10 data was used.  The SO4 concentration provided in Table 14 was 2.3 mg/L and it 

is suspected that this is WQ10 data and not neutralized ARD.  The neutralization data provided in Annex 
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11 of the Geochemical Characterization Report did not report SO4, but did provide S concentrations 

which when converted to SO4 would be significantly higher (on the order of 1000 mg/L) which is much 

closer to what might be expected in neutralized ARD.  The table from that Annex is copied below. 

 

 
 

[28]  This should be corrected in the source term and water quality model. 

 

In addition, the results show that for certain key elements (e.g. Zn) that removal is somewhat pH 

dependent.  The TSF pond water pH that is assumed to be the neutralization agent when PAG rock is 

emplaced within the facility will therefore influence the removal of metals by neutralization.  NG should 

confirm what end pH was assumed for the source term and verify if that is the expected pH of the TSF 

pond.  If the SO2/Air testwork is used as a basis for assigning the pH of the TSF water, the pH would be 

expected to be 8.5 to 9.0 or lower as a result of other inputs.   

 

[29]  NG should confirm if the TSF pond pH was considered in the selection of the neutralized PAG 

source term inputs. 
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[30]  It is also not clear whether there was an accounting of water quality effects in the model for 

the scenario that the LGO stockpile is placed within the TSF or open pit on closure (i.e. if not 

processed).  This should be a scenario modeled within the sensitivity analyses. 

 

WQ10	background	data	as	an	input	
 

The average background concentration from WQ10 was used as a chemical input for a number of 

components including: 

 Undisturbed catchment runoff contributing to TSF C pond 

 Water pumped from TSF D starter pond to TSF C 

 NAG/OVB stockpile runoff to TSF D pond (post closure) 

 LGO stockpile runoff to TSF D pond (post closure) 

 Undisturbed catchment runoff contributing to TSF D pond 

 TSF D overflow in postclosure to Davidson Creek 

 Landfill runoff 

 Undisturbed catchment runoff contributing to ECD pond 

 Some components of the open pit water quality model 

 

Water quality from monitoring at WQ10 was used as a proxy for leaching from overburden because 

there was no kinetic work on overburden.  Concentrations from SFEs on overburden however were 

higher than monitoring at WQ10.  The appropriateness of WQ10 data therefore is uncertain.  

Further, that data highly influences the source term predictions.  The median SFE concentration for 

SO4 for example is 5 to 6 times the value used from the WQ10 data and Zn is an order of magnitude 

higher in SFE data than in the water quality monitoring.   

 

[31]  NG should consider sensitivity analyses around the use of this source term.  It is the reviewer’s 

expectation that it is not an appropriate source term to apply to the post closure TSF D 

overflow.  NG should allow the water quality model to predict what the TSF water quality will 

be rather than assign this chemistry in the model. 
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TECHNICAL MEMORANDUM 

____________________________________________________________________________________ 

Date: April 8, 2016 

To: Keefer Ecological Services Ltd. 

From: Stella Swanson, Swanson Environmental Strategies Ltd.  

Subject: Ulkatcho First Nation/ Lhoosk’uz Dene– New Gold Blackwater Project Review 
____________________________________________________________________________________ 

Working in conjunction with Keefer Ecological Services Ltd. and others, Swanson 
Environmental Strategies Ltd. (SES) has reviewed the environmental assessment (EA) 
documentation for New Gold’s proposed Blackwater Project, as requested by Ulkatcho First 
Nation and Lhoosk’uz Dene Nation.  
 
SES was retained to review the following sections: 

 Section 4: Assessment Methodology 
 Section 5.3.1 Identification and Selection of Valued Components  
 Section 5.3.2 Surface Water Flow  
 Section 5.3.3 Surface Water Quality  
 Section 5.3.4 Sediment Quality  
 Section 5.3.7 Wetlands  
 Section 5.3.8 Fish  
 Section 9.2 Assessment of Potential Health Effects  
 Section 10 Accidents or Malfunction   

 
SES used the following criteria in its review: 

Credibility:  Credibility has two key components: trustworthiness and expertise.  Scientific 
credibility – how closely the work in question adheres to scientific principles.   

Defensibility:  Sound, reasonable, well-founded methods that are broadly accepted.  

Clarity:  Understandable and unambiguous presentation of the context, methods, results and 
conclusions.   

Completeness:  All relevant aspects of the issue are analysed.  For example, all plausible and 
relevant causes of increases in TSS are assessed. 

Reliability:  Results would be the same or compatible using different methods or approaches; 
i.e. the results of the analysis are reproducible 

Appropriateness:  Suitable, correct, and relevant methods and conclusions 
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General Comments 

Organization and Content of the Application Documents Created Challenges 

The main EA document did not contain all of the critical information expected by this reviewer.  
Critical information is defined as information required to fully understand the basis for the 
assessment of adverse effects on each VC. Therefore, it was necessary to wade through 
Appendices (and Annexes to Appendices) searching for critical nuggets of information. For 
example, appendices had to be searched for information necessary to determine whether 
baseline data adequately described variability within and among resources, processes, and 
interactions over the temporal scale as identified in the Application.  The information required 
was often not given any emphasis in the Appendices (e.g. no explicit sub-heading in the Table 
of Contents) necessitating a laborious, page-by-page search.   

Amendments and additions to the New Gold Application prepared in response to information 
requirements and questions should be organized to ensure that critical information is contained 
in primary documents.  The primary documents should include all information necessary to 
understand the entire context of New Gold’s response to each information requirement or 
question.  Appendices and Annexes should be used only for detailed supporting information.   

Confidence in the Assessment was Affected By: 

 approaches which are inconsistent with established EA practice; 
 issues with the adequacy of the baseline;  
 inconsistent and/or unclear application of the precautionary principle within models, in 

the determination of significance of residual adverse effects, and in the design of 
mitigation measures to be incorporated into the Project design; 

 substantial issues with the modelling of water quantity and quality; and,  
 completely inadequate cumulative effects assessments. 

The assessment of effects on Tatelkuz Lake is Unconvincing 

 The analysis and assessment of effects on Tatelkuz Lake is unconvincing because: 
o the short period of time covered by baseline data on lake levels (including the 

supplemental information provided by New Gold in responses to government 
comments) INSERT MORE HERE BASED ON RESPONSE IN MASTER TABLE 

o the lack of consideration of effects of lake level decline on shallow-sloped littoral 
zones and sand/gravel peninsulas which can provide important habitat; and,  
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o there was very little advantage taken of the baseline studies on the aquatic biota 
of the lake – these data illustrate that the lake is diverse and productive and 
worthy of a high level of protection.   

 There is little to no acknowledgement of the Tatelkuz Lake Reserve #28 (Kluskus) on the 
north end of the lake, First Nation uses of the lake, sites sacred to the Kluskus First 
Nation (Lhoosk’uz) at and near Tatelkuz Lake, and non-Indigenous uses of the lake 

 There is no meaningful analysis of the trade-offs between effects on lake level and 
maintaining flow in Davidson Creek – there must be community involvement in 
discussion of these trade-offs 

Reliable, Defensible, Complete and Appropriate Water Balance and Watershed 
Models Have Not Yet Been Achieved 

 there are several issues with the input parameters used in the spreadsheet model 
 the lack of sensitivity analyses is a serious deficiency 
 claims for conservatism for some of the parameters (e.g. peak flow) require close 

examination (e.g.,in light of the lack of any consideration of climate change effects) 

There are Significant Uncertainties in the Assessment of Diversion of Tatelkuz 
Lake Water to Davidson Creek  

 The implications of substituting lake water for stream water to the Davidson Creek biota 
(not just fish, but all biota) were not thoroughly assessed – attention was focused on 
parameters which might exceed guidelines.  This ignores the fact that biota will be 
exposed to the “whole water”, not individual parameters.  There should have been an 
overall assessment of the “whole water” characteristics; e.g. basic parameters such as 
TDS, hardness, alkalinity, and nutrients - which can have significant effects on aquatic 
communities.   

 Maintaining flow and temperature patterns which mimic natural patterns will be important 
not only for fish, but for algae and invertebrates.  Downstream effects of releases from 
the hypolimnion of Tatelkuz Lake (or the Freshwater Reservoir) on periphyton 
productivity, invertebrate development and emergence, and temperature cues for fish 
behaviour are of concern.  It is not clear whether temperature and flow patterns in 
Davidson Creek will be sufficiently similar to baseline to have no significant adverse 
effect on aquatic biota in the creek. References to the literature regarding effects of 
releases from the hypolimnion of reservoirs on downstream biota should be included in 
the assessment, including mitigation measures for any significant adverse effects from 
such releases   

 Sensory effects on fish are uncertain and effectiveness of mitigation is also uncertain.   
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General Comments on EA Methodology 

Credible, Clear, Defensible and Reliable Use of Professional Judgement Was Not 
Always Demonstrated 

Professional judgement is required in every EA; therefore it is very important that the people 
doing the assessment have knowledge, experience, access to the knowledge of others (via the 
literature or their peers), and the ability to explain their judgement clearly and credibly.  In this 
EA, there are problems with the use of professional judgement because: 

o  the work does not always follow established principles (e.g. correctly distinguishing 
among valued components, indicators, and stressors); 

o it is often very difficult to understand the reasoning used either because the 
reasoning was not included in the report, or because the reasoning was not logical; 

o the EA report did not always include an analysis of all relevant aspects of the issues, 
or the analysis was very brief and unconvincing; and, 

o For some of the environmental effects, another scientist or engineer presented with 
the same information may not arrive at the same conclusions because of problems 
with the data, the lack of supporting information from the literature, or lack of clarity in 
the methods used in the analysis. 

Data Quality was Not Described Sufficiently 

There are always significant challenges with the gathering of information for an EA because of 
time and resource constraints.  Compromises must always be made; however, these 
compromises should be made within a framework of previously established objectives for the 
quality of the data.  In other words, how much data is needed to be sufficiently confident in the 
results of the assessment?  There should be a very clear description of the level of confidence 
provided by the data gathered for the assessment – this will include confidence in existing 
information obtained from the literature and from government sources, as well as data collected 
specifically for the EA.  There is guidance available for the establishment of Data Quality 
Objectives (e.g. US EPA 2006).  Unfortunately, this guidance is seldom used in the design of 
baseline studies. 

When there are no clear goals for data quality, confidence in the results of the assessment is 
diminished. Professional judgement cannot, on its own, compensate for the lack of clarity 
regarding whether baseline data adequately capture spatial and temporal variability, both 
natural and in response to existing anthropogenic stressors within the study area.  Furthermore, 
reliance on future statistical power analyses during the design of monitoring programs is not 
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sufficient.  It is acknowledged that monitoring conducted in compliance with regulatory 
requirements (e.g. Aquatic Effects Monitoring) will include power analyses to determine the 
number of samples required to accurately detect an effect that differs from baseline, and that 
such analyses will inform whether additional baseline samples will be required.  However, the 
opportunity for additional baseline samples is usually limited.  In addition, the reliability of the 
baseline as the foundation for the environmental assessment per se is in question if there are 
no explicit data quality objectives associated with that baseline.   

Rating of the Significance of Residual Project Effects Was Subject to Several 
Substantial Issues.   

The EA shares issues common to many EA's with respect to rating of residual project effects.  
These issues are: (1) the use of apparently arbitrary professional judgements with no clear 
rationale or support from the literature; (2) the lack of a clear scientific basis in setting limits for 
the significance criteria; (3) complicated and non-transparent reasoning used for the ultimate 
determination of significance of some of the residual adverse effects.   

Recommendations:   

 The rationale in support of professional judgement used in the significance rating 
criteria should be provided, including references to the literature.   

 The reasoning used to arrive at the significance rating should be presented in a 
clear narrative.   

Strategy for Follow-up was Insufficient.   

There was minimal discussion of strategy in Section 4. Given the importance of the confirmation 
of effectiveness of mitigation, the lack of any substantive information regarding New Gold’s 
commitments to meaningful follow-up is not acceptable.    

Recommendation: Strategy should include a specific and detailed description of data quality 
objectives, including specification of tolerable error so that decision makers will be able to 
determine with a specified level of confidence whether mitigation is effective and effects are as 
predicted.  The strategy should also make explicit reference to substantive links between 
monitoring and management systems, including the processes for taking corrective action 
and/or implementing contingency plans.   
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Cumulative Effects Assessment was Inadequate.   

In all sub-sections reviewed by SES, the cumulative effects assessment was inadequate.  
Insufficient evidence was presented to demonstrate that the methods used were reliable, 
defensible, and credible.  A general concern is the inclusion of current activities (mineral 
exploration, agriculture, recreation, forestry and traditional land use) within the current baseline 
conditions; this leads to the issue of “creeping baseline”, where the conditions within an already 
impacted watershed are taken to represent an acceptable benchmark upon which to compare 
current and future effects.   

It is common practice in cumulative effects assessments conducted within EAs in Canada to 
screen out effects that do not operate in the same manner along the same pathways.  This 
reasoning usually results in few or no interactions being assumed and thus, a very brief and 
cursory assessment. This practice does not address the fact that VC respond to an integrated 
set of stressors on the landscape.  For example, other projects and activities in the RSA may 
not affect fish homing, but the combined set of stressors on fish in the RSA (effects on homing, 
degraded habitats, increased mortality etc) surely is relevant.  An individual Proponent is 
responsible for managing cumulative effects operating at the landscape scale; however, 
Proponents should place their residual effects in the correct context of existing state of the 
environment in their RSA (and not just emphasize small increments due to their project).  

New Gold screened out effects which did not have a spatial or temporal overlap (Section 
5.3.8.5).  Cumulative effects within sub-watersheds do not require a spatial or temporal overlap.  
Stressors “accumulate” over time and space and incorporation of past effects into a “new 
baseline” is unacceptable practice, as noted above.  Reliance on Best Management Practices 
implemented by third parties is not a reason to screen out potential cumulative effects because 
the Proponent has no authority to ensure such practices are followed.  Therefore, the Proponent 
must assess its own residual effects in the context of both mitigated and unmitigated effects 
from other sources (e.g. ranching) and then re-examine what it can do.  For example, if the 
ranching activities are contributing to nutrient enrichment, New Gold must re-examine how 
stringently it is managing nutrient release from the Blackwater project.  

Recommendations: Align the cumulative effects assessment with the current Provincial 
methods as much as possible, with emphasis on the indicators used by the Province for 
watershed and sub-watershed scale effects.  Much of this information may already be available 
via information gathered by the Province or forestry operators.  The current condition at the sub-
watershed scale is already affected by logging, ranching and other activities; therefore, these 
effects must be considered explicitly and then combined with predicted effects of the proposed 
Project.  The current condition must not be taken to represent an acceptable benchmark for use 
in evaluating future effects.   
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Application of the Precautionary Principle Must be Clear and Consistent with 
Established Guidance 

One purpose of environmental assessments is to ensure that projects are considered in a 
careful and precautionary manner before authorities take action in connection with them, in 
order to ensure that such projects do not cause significant adverse environmental effects. The 
Precautionary Principle informs the decision-maker to take a cautionary approach, or to err on 
the side of caution, especially where there is a large degree of uncertainty or high risk. 

The evaluation of the application of the precautionary principle was guided by the document “A 
Framework for the Application of Precaution in Science-based Decision Making about Risk” 
published by the Canadian Privy Council Office, as well as specific requirements set out under 
the Application Information Requirements (AIR) issued by the BC Environmental Assessment 
Office (EAO) and the Blackwater Gold Project Guidelines for preparation of an Environmental 
Impact Statement issued by the Canadian Environmental Assessment Agency (CEAA).   

In my opinion, the application of the precautionary principle includes a number of key features, 
which are listed below.  The extent to which the Blackwater Gold Project Application 
demonstrates these features is presented underneath each key feature.  

1. A project design that will not cause serious or irreversible damage to the environment or 
human health of current or future generations within an acceptable level of uncertainty 

o Most of the significance ratings reviewed by this reviewer received a “high” level of 
confidence rating; however, the uncertainty associated with each step leading to the 
significance rating either was not clear, or was addressed by making commitments to 
mitigation that is not well understood or proven and/or adaptive management which 
was not described in any detail (e.g. mitigation of effects on the “homing” of fish to 
Davidson Creek) 

2. The management of uncertainty through the consistent application of conservative 
assumptions and provision for adaptive management 

o Conservative assumptions were used in modelling, but not necessarily consistently 
(e.g. water balance modelling) and in derivation of significance of residual effects for 
the Blackwater Gold Project.  These assumptions can, in part, address shortcomings 
in baseline information.  However, the overall level of conservatism used in the 
assessment is questionable; e.g. the demarcations used to distinguish between 
“moderate” and “high” residual effects were not necessarily conservative.  Therefore, 
the overall level of precaution used in the assessment is unclear.   

o Adaptive management was described with varying degrees of detail and levels of 
commitment from NewGold.  Particular attention to adaptive management of 
unexpected water balance or water quality challenges is required.   

3. Transparent and rigorous justification of assumptions used in the design of the project as 
well as in support of modelling used in support of the assessment 

o many (if not most) of the assumptions used in the water balance modelling were 
explained in Appendices rather than the main report, and even then, it was not 
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always clear that the assumptions were supported by the literature or by the 
professional experience of the assessment team 

o the extent to which each of the assumptions contributed to the level of precaution in 
modelling was not clear 

o sensitivity analyses were not conducted to assist in identification of “driving 
assumptions” which largely determined the outcome of the modelling 

4. Evaluation of alternative means by comparing the level of risk avoidance, adaptive 
management capacity and preparation for surprise 

o I did not review any sections which included a fulsome analysis of alternative means; 
however, my review was limited to the sections listed above 

5. Priority placed on avoiding adverse impacts 
o The mine design was focussed on a “no discharge of mine-affected water” principle 

as well as on minimizing interactions between Project components or activities and 
surface water flow and Tatelkuz Lake levels during all phases of the project; the 
assessment then concluded that residual adverse effects on flow, lake level and 
water quality would not be significant.   

o the extent to which the mine design actually achieves no significant adverse effects 
via avoidance is subject to uncertainty (see detailed comments below and in other 
reviewer comments) 

6. Acceptable risk from accidents and malfunctions, including acceptable uncertainty regarding 
the risk 

o the determination of risk from accidents and malfunctions did not include sufficient 
justification for the likelihood and consequence ratings; therefore, it is impossible to 
judge whether the uncertainty associated with the risk assessment is acceptable 

7. Effective and adaptive follow-up and monitoring activities 
o I did not review Section 13 in any detail; therefore, I cannot comment on the extent to 

which the proposed follow-up monitoring and compliance reporting demonstrates 
effective and adaptive approaches 

o I note that a cursory review of Section 13 did not identify any reference to the setting 
of data quality objectives for follow-up monitoring 

8. Public input on the acceptability of risk and uncertainty associated with the project. 
o it is clear to the review team that there has been insufficient engagement with 

communities with respect to the risk and uncertainty associated with the project 
o meaningful engagement with the Ulkatcho and Lhoosk’uz Dene is strongly 

recommended 
o The role that values play in determining the level of precaution required in the mine 

design is very important; the Privy Council document notes that there should be an 
“inclusion of a range of perspectives in the decision-making process”.   Indigenous 
perspectives should be part of the process. 

o Transparency regarding the combination of science and values in decision-making is 
required; particularly with respect to achieving an acceptable balance between risk 
and benefit to the Ulkatcho and Lhoosk’uz Dene people. 
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Specific Comments  

Valued Component selection.   

The list of candidate Valued Components (VC) was a mixture of VC, indicators (e.g. surface 
water flow), and stressors (e.g. acid rock drainage, noise and vibration).  This list raises 
concerns about the level of understanding of basic EA methodology among the assessment 
team and led to inconsistencies in the approach taken to the assessment among the different 
disciplines (e.g. surface water quality, fish, fish habitat and human health).   

It is too late to re-do VC selection.  However, at a minimum, benthic invertebrates should 
be added as a VC.  Benthic invertebrates are sensitive to mine water drainage, can be 
monitored effectively, and can provide a feedback signal regarding the effectiveness of 
mitigation long before effects on fish are apparent.  

It is unclear whether rainbow trout and kokanee are sufficient indicators for the “fish” 
VC.  The rationale for selection of rainbow trout and kokanee salmon stated that they were 
“relevant, comprehensive, representative, responsive and measureable”.  How are these 
species “comprehensive” and “representative” of small-bodied fish species and/or species with 
significantly different life histories and habitats (e.g. burbot – also called ling cod)?  Input from 
the Ulkatcho and Lhoosk’uz Dene communities is required.   

Follow-up monitoring should distinguish correctly among VC, indicators and stressors.  
For example, monitoring of acid generation (the stressor) would be accompanied by monitoring 
of water quality (indicator) in order to protect VC (fish species).  Monitoring of stressors is the 
first “line of defence”; i.e. monitoring can confirm that mitigation is successfully controlling the 
source of physical or chemical stressors such as acid generation or erosion. 

Valued Components are aspects of the environment, physical and human, that people value 
and are considered important from scientific or public perspectives, thus warranting detailed 
consideration in the impact assessment.  In most EAs, VCs are such components as fish and 
wildlife species or species groups whose distribution an abundance are of management interest 
because they are harvested, at risk, or sensitive to disturbance.  However, VCs can be identified 
in relation to physical attributes (e.g. a wildlife population), ecological processes (e.g. carbon 
sequestration), and even broad and abstract concepts (e.g. ecological integrity). (Noble 2015).   

Definition of Indicator: A surrogate measure used to represent, monitor, or assess the 
condition, change in, or stress to, a VC.  Indicators typically consist of measured inputs 
(stressors) and/or measured outcomes (effects) (Noble 2015).   
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Spatial and Temporal Boundaries 

The Regional Study Area for the aquatic VC may not adequately capture spatial overlaps with 
other activities.  Consultation with the Ulkatcho and Lhoosk’uz Dene is required with 
respect to capturing overlaps among the Blackwater Gold Project, logging, ranching, 
mineral exploration or present mine/quarries etc.   

What is the basis for the selection of a minimum of 12 years for maintenance and 
monitoring during the post-closure phase? 

The Design and Scope of the Baseline.   

This review is limited to aquatic baseline information, with emphasis on the hydrology baseline.  
Hydrology is the determining factor for impacts on the aquatic environment within the 
Blackwater study area (local and regional).  Therefore, if there are substantial concerns 
regarding the defensibility, reliability, completeness and appropriateness of the hydrology 
baseline, there are also substantial concerns about the assessment of effects on surface water 
quality and fish.   

The review was conducted with the following quotations in mind. 

According to the EA, the baseline “provided information on the important features of 
each of the five pillars and associated processes, their interrelationships and 
interactions, as well as the variability within and among resources, processes, and 
interactions over the temporal scale as identified in the Application….”  The EA goes on 
to state that the baseline information “is presented in sufficient detail to allow 
characterization of each component before any disturbance to the environment due to 
the Project”, and “covers all relevant seasonal and temporal variations.”  (Section 4, 
Assessment Methodology, page 4-4).   

 

Hydrology Baseline and Modelling Inputs Based Upon the Baseline 

(1) Does the hydrology baseline adequately describe “variability within and among resources, 
processes, and interactions over the temporal scale as identified in the Application”?  

 [Information from the EA and Appendix 5.1.2.1b]  Although flow data were collected 
for 7 stations, the records for 3 of those stations (Creek 661, Davidson Creek and 
Chedakuz Creek) were used to develop a 40-year synthetic daily flow series by using 
concurrent data from the Water Survey of Canada regional station Dean River below 
Tanswanket Creek. NOTE – this location is about 80 km southwest of the Project 
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and has the longest record (1959-2012).  The 40-year synthetic flow series was used 
to estimate long-term unit runoff in the Project area (page 5.1.2-13).   

o Why were data from only 3 of the 7 stations used?  Do these 3 stations 
adequate capture variability in the Blackwater study area? 

o Do the data from the Dean River below Tanswanket Creek WSC station 
adequately represent the resources, processes and interactions present 
within the Blackwater study area?  For example, the extent of logging in 
the Blackwater study area appears considerably greater than in the 
Dean River area (see the two Google Earth Images below).  Is New Gold 
confident that the synthetic dataset is sufficiently reliable?  Would 
comparison with a watershed with a more comparable land use history 
be advisable?   

o New Gold’s response to MoE comments #57 and 58 refer to updating of 
the long-term synthetic discharge using all data collected at the 3 
Blackwater stations and then re-running the regression with data from 
the Dean River (2015-2015 data for the Dean River were still not 
available from the Water Survey of Canada). The updating still relies on 
the assumption that the two watersheds are comparable over long 
periods of time. Given that the additional data from the 3 New Gold 
stations produced a noticeable increase in synthetic discharges in 
freshet months (~16% compared to the earlier analysis), the assumption 
that the reliability of the synthetic dataset will hold as more data are 
collected from the Blackwater study area is open to question.   

Google Earth Image of Blackwater Mine Area  
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Google Earth Image of the Dean River WSC Station Area.  The blue triangle is the 
approximate location of the WSC station.  

 

  [Information from Appendix 5.1.2b pages 7-8]  Annual precipitation was estimated 
using site and regional precipitation data and extreme 24-hour precipitation was 
estimated using the Rainfall Frequency Atlas frequency factor approach.  Long-term 
precipitation values for spring summer and fall were generated by correlating 
precipitation values from the Kluskus stations with concurrent values from the 
Blackwater Low station using a double mass curve (DMC) analysis and then 
applying these correlations to the long-term data for Kluskus.  A similar DMC 
analysis was used to correlate the short-term concurrent Blackwater Low and 
Blackwater High precipitation records and these correlations were applied to the 
synthesized long-term precipitation values for Blackwater Low to generate spring 
summer and fall precipitation for Blackwater High.  The Kluskus station record was 
1991-2012.   

o How well did the Kluskus station data correlate with the Blackwater 
station data? 

o How does the presence of the Nichako Range between Kluskus and 
Blackwater station locations affect the reliability of the analysis? 

o Does the 11-year record at the Kluskus station adequately represent 
variability across several decades (since the temporal boundary for the 
Project is 47+ years)? 

o We note that in the New Gold response to MoE comment #60, (Knight 
Piésold Reference No VA16-00417) the updated synthetic temperature 
record  for Blackwater High using additional climate station data 
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produced slightly higher overall temperatures with the greatest 
differences from June to August.  Given that there are still only 3 years 
of climate station data for comparison, there will need to be a careful 
review of trends as a longer-term dataset is assembled.  This example 
of changes in the synthetic dataset when more data become available 
illustrates the need to conduct sensitivity analyses using a range of 
plausible future trends in temperature and precipitation.   

 [Information from Appendix 5.1.2b pages 7-8].  Winter precipitation was estimated 
using combined average monthly precipitation values from three regional EC 
stations: Vanderhoof (1970 to 2012), Fraser Lake (1969 to 2007) and Ootsa (1956 to 
2007).  The Fraser Lake and Ootsa stations are both about 100 km from the Project 
site.  The Vanderhoof station appears to be over 100 km away (based upon Figure 
5.2.1-4).  Orographic effects were accounted for using a non-linear relationship 
between precipitation and elevation.  The orographic factor was 8% for winter 
months and 2% in summer – based on a general understanding of the drivers of 
regional precipitation patterns with frontal storm systems that produce stronger 
orographic precipitation effects in winter.   

o it appears from the information presented in Appendix 5.1.2b that snow 
course data from the site and from regional sites were not used in the 
analysis of winter precipitation (although the EA states on page 5.1.2-9 
that regional snow course survey data were used in conjunction with 
site data to develop baseline climate estimates for precipitation, 
evapotranspiration, sublimation and snowmelt).  Were snow course 
data used?  If so, how?  If not, why not? 

o Are regional stations 100+ km away sufficient to represent conditions 
and interactions in the Blackwater study area? 

o Given the importance of reliable estimates of snowfall, snowpack, and 
snowmelt in mountainous watersheds with large snowmelt-driven 
freshets, what is the level of confidence in the analysis used to develop 
the synthetic dataset for the Blackwater study area? 

 Snowmelt pattern was estimated using regional snow course survey data and a 
simple temperature index method where monthly snowmelt (mm) = 80(T-1) where T 
is the monthly average temperature.  The actual monthly snowmelt was calculated 
as the lesser of the potential snowmelt and the available snow after considering 
losses to sublimation (page 8 of Appendix 5.1.2.1b).    

o Does this method adequately represent the snowmelt pattern in the 
study area in terms of potential effects on site water management? 
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 No evaporation data were collected; therefore, evapotranspiration was estimated 
using the Thornthwaite (1948) method. (Page 5.1.2-15 of the EA and page 8 of 
Appendix 5.1.2.1b).   

o What is the level of confidence in the Thornthwaite method?   
o Has the range of annual and monthly variability in evapotranspiration 

for the study area (as shown in Table 5.1.2.1-8) changed in response to 
logging?  Would further removal of vegetative cover due to mining 
change the estimated evapotranspiration?   

 Sublimation was estimated using an assumed rate of 0.57 mm/day “which is 
consistent with KPL’s experience for estimating sublimation for numerous locations 
throughout northern BC and the Yukon” (page 8 of Appendix 5.1.2.1b). 

o What is the range of sublimation rates observed by KPL in areas most 
representative of the Blackwater study area?   

o Is the assumed rate an average, maximum or some other statistic 
derived from the “numerous locations”?  If not, how was it derived?   

o When does sublimation become an important “driver” of flow?   

 Average groundwater recharge across the modelled areas was estimated as 11% of 
total precipitation (page 17 of Appendix 5.1.2.1b).   

o How was the 11% estimate derived?  What is the level of confidence in 
this estimate?  Does this estimate adequately capture the baseline 
variability in groundwater discharge? 

o When would groundwater discharge become particularly important with 
respect to contribution to monthly flows?  What would the implications 
of groundwater contribution be to site water balance and site water 
management? 

 A spreadsheet watershed model with a monthly time step was developed to simulate 
long-term baseline surface water flows, groundwater flows, and their interactions in 
the Turtle Creek, Davidson creek, and Creek 661 and Creek 705 watersheds.  The 
model simulated flows for the period 1984-2012.  Basic model parameters were 
calibrated using regional climate and streamflow data for 1991-2012 and then site-
specific calibration was done using the synthesized site climate values and flows for 
Creek 661 and Davidson Creek.  The Chedakuz Creek watershed was not included 
in the spreadsheet model; instead, the synthetic baseline flow for Davidson Creek 
was prorated to Chedakuz Creek on the basis of drainage area (EA page 5.1.2-13). 

o Is the period 1984-2012 sufficient for characterization of temporal 
variability?  Why?  What is the nature and extent of uncertainty created 
by less than 20-year baseline? 
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o Is the period used for calibration (1991-2012) sufficient?  Why?  What is 
the level of confidence provided by the calibration?  What are the 
consequences of the calibration being inadequate? 

o Why wasn’t the Chedakuz Creek watershed included in the model?   
(2) Is the hydrology baseline “presented in sufficient detail to allow characterization of each 

component before any disturbance to the environment due to the Project”? 

 Baseline studies of the littoral zone of Tatelkuz Lake showed that low-gradient, 
sand/silt/gravel beach areas at the northwest and southeast ends of the lake 
comprise about 36% of the total area <4 m deep despite comprising only 23% of 
the total shoreline length (page XII of the Summary to Appendix 5.1.2.6B).  Beds 
of emergent vegetation occur in the southeastern end of the lake.  A “unique, but 
regularly occurring” feature of the littoral zone is the presence of gravel-fines 
substrates on small peninsulas that extend out into the lake along the east and 
west shorelines – these peninsulas from the water’s edge down to 4 m depth 
contour are one of the possible spawning locations for lake-spawning salmonids 
such as mountain whitefish and kokanee.   

o Given this information regarding the littoral zone, what is the level of 
confidence that the predicted lake level declines adequately 
captured the extent of effects on the low-gradient littoral habitats 
and peninsulas? 

(3) Does the hydrology baseline cover “all relevant seasonal and temporal variations.”? 

 [Information from EA page 5.1.2-10)] A short period of record for lake levels in 
Tatelkuz Lake was available from a data logger installed in October 2012, removed 
in December for the winter and re-installed in May 2013.  A long-term synthetic 
discharge series was developed for Tatelkuz Lake by scaling available data from the 
H5 hydrometric station located downstream of the lake.  A bathymetric survey on the 
lake conducted in the summer of 2013 was used to relate lake level changes to the 
area and volume of the lake.   

o The H5 station was installed in March 2011.  Are data over such a short 
period of time sufficient for use in developing a synthetic discharge 
series? 

o Community knowledge gathered during Ulkatcho and Lhoosk’uz 
community meetings indicates that lake levels have been declining over 
the past decade.  Are there regional lake level data available which 
could assist in validating anecdotal evidence?   

 [Information from page 17 of Appendix 5.1.1.1A).  Peak design flows were derived 
using the Obedkoff (1999) index flood methodology, which uses the 10 year peak 
instantaneous flow.  A regional scaling plot of 10 year flood flows showed that all 
derived values fell well below the relevant regional curve.  Therefore, a new 
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bounding curve was drawn passing through the Van Tine Creek value and it was 
recommended that this curve be used to develop design flood estimates.  Since this 
curve was positioned well above derived site values, it was considered to 
substantially overestimate the flood potential of the project area.  However, the 
authors recommended that this conservative approach be used until more definitive 
site information is available.   

o Given the period of record used for the derivation of flood flows, what is 
the level of confidence that the peak design flows are, indeed, 
substantially conservative?  In other words, does the available 
information adequately capture long-term trends and frequency of peak 
flows relevant to the study area? 

 [Information from page 18 of Appendix 5.1.1.1A].  The authors note that it is common 
practice to apply a climate change adjustment factor to peak flow estimates to 
account for the uncertainty of future events and that according to APEGBC 
Guidelines the factor should be +20% or estimated according to historical trend lines.  
However, it was determined that since the trend lines for the dataset used in the 
Blackwater analysis were inconclusive or decreasing, and given that an upper 
envelope approach was used in determining design peak flows (which resulted in 
flood estimates substantially greater than flood values based on the site specific 
annual peak flow series), the adoption of an additional climate change factor was not 
considered necessary. 

o The characterization of the peak flow analysis as “prudently 
conservative” requires further justification, with examples taken from 
other relevant analyses with similarly uncertain or incomplete datasets.  
Are there examples which demonstrate that climate change adjustment 
factors were not necessary if the analyses were very conservative?  

General Summary Comments Regarding Hydrology Baseline 

 Sensitivity analyses should have been conducted  

 The reliability, defensibility and appropriateness of the baseline for Tatelkuz Lake 
level is of particular concern given the very short period of record for lake levels and 
the importance of the littoral habitat to fish and human users 

 The level of conservatism used in the modelling and in derivation of hydrological 
events such as peak flows requires further justification 

 The applicability of regional hydrometric and meteorological station data to the 
Project site requires further justification\ 
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 The baseline data are not interpreted with respect to the influence of other human 
activities in the region; e.g. logging.  This lack of interpretation significantly limited the 
cumulative effects assessment. 

Surface Water and Sediment Quality Baseline 

There were no explicit Data Quality Objectives presented in support of the surface water or 
sediment quality baseline study designs. 

(1) Does the surface water quality baseline adequately describe “variability within and 
among resources, processes, and interactions over the temporal scale as identified in 
the Application”?  

 There was good spatial coverage for water quality sampling within the local and 
regional study areas; however, the rationale for selection of the sample sites 
was not presented (e.g. whether there was a deliberate selection of upstream, mid-
point, downstream stream samples, or which stations were closest to planned mine 
components, or which sites were reference sites, etc).  The reader was obliged to 
attempt to understand the rationale by studying Figure 5.1.2.2-1.  The legend for 
Figure 5.1.2.2-1 did not distinguish reference sampling locations.   

 Section 5.1.2.2.1 (Surface Water Baseline) did not provide a clear understanding of 
the total time period covered for the sampling stations; apparently some had longer 
periods of record than others.  Information on sample periods had to be gleaned from 
Table 3.1-1 of Appendix 5.1.2.2A (Part 1 of 2). Examination of Table 3.1-1 revealed 
that most monthly stream sampling sites had 19 months of data (Mar 2011-Dec 
2012), while some had from 6-12 months of data. Quarterly lake samples were taken 
from Jun 2012 to Feb or March 2013.   The period of record for surface water 
quality is relatively short and does not cover two complete seasonal cycles for 
streams.  Lake samples cover one year only and relationships between water 
depth and water quality cannot be evaluated (particularly with respect to 
littoral water quality).  

(2) Is the surface water quality baseline “presented in sufficient detail to allow 
characterization of each component before any disturbance to the environment due to 
the Project” and does it cover “all relevant seasonal and temporal variations.”? 

 Section 5.1.2.2.1 of the EA did not include information on seasonal or year-to-
year variability within and among sampling stations, either in graphical or 
tabular form.   

 There was minimal discussion of insights provided by the weekly sampling at 
freshet and whether there were differences among creeks at freshet.   

 There was no discussion of relationships between flow and water quality.   
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 Appendix 5.1.2.2A contains box and whisker plots of a long list of water quality 
parameters.  These plots reveal interesting spatial patterns for some 
parameters (e.g. TSS); however, these patterns are not evaluated or discussed 
in any meaningful way.  This represents a lost opportunity to place the water 
quality baseline data into perspective with respect to other sources in the 
study area (e.g. logging, variable geology, different groundwater sources etc).   

 Evaluation of spatial variability via box and whisker plots for stream and lake 
chemistry should have been included in the main EA report to provide 
additional context for the detailed tables of means and 95th percentiles of a 
long list of metals.   

 A discussion of important parameters in streams such as Total Dissolved 
Solids (or conductivity if TDS was not measured), hardness, alkalinity, pH, 
dissolved oxygen and nutrients was missing from the main EA report and 
Appendix 5.1.2.2A.  These parameters constitute a very important context for 
understanding the potential for impacts from stressors such as metals. 

 Interpretation and discussion of lake water quality data was very cursory and 
appeared only in Appendix 5.1.2.2A, not in the main EA report.  No explanation 
was offered for why certain parameters were higher with depth (and whether that 
observation was important to the understanding of effects on Tatelkuz Lake).  No 
discussion of what basic parameters such as TDS, hardness, alkalinity and nutrient 
revealed about the lakes was included. No explanation of seasonal difference 
observed in Tatelkuz Lake and the other lakes sampled (Snake Lake and Lake 1538) 
was provided. 

 Water quality sampling was not conducted along the Kluskus-Ootsa FSR, 
transmission line or the transmission line temporary or existing access rights-of-way.  
According to the EA (Section 5.1.2.2.1.4, page 5.1.2-38), field measurements and 
observations about water clarity along ROW was conducted a part of a general 
survey for fish suitability and navigability, and field measurements were taken with 
electronic meters of some parameters in streams along the transmission line.  No 
mention of the results of these field surveys could be found in the main EA 
document. The results were located in an Appendix to Annex 5.8-1 to Appendix 
5.1.2.6B.  Annex 5.8-1 did not include a discussion of turbidity or sedimentation in 
the habitats surveyed.   Given the potential importance of cumulative effects 
from linear developments on TSS in streams in the local and regional study 
areas, and given the requirement for well-coordinated mitigation of cumulative 
effects, the burying of relevant data in a 4th-order document without any 
attempt at interpretation is not acceptable.   

 Additional supporting data are required for establishing the baseline for 
sediment quality.  The sediment quality data had very limited supporting data, with 
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no data for total organic carbon.  "Healthy aquatic populations exist in all area 
streams and thus exceedances of guidelines do not indicate naturally occurring 
impairment" - could there have been effects from exploration and pre-development 
activities on sedimentation? 

Aquatic Biota Baseline 

There were no explicit Data Quality Objectives presented in support of the design of studies on 
fish and fish habitat.  We note that in response to questions from MoE regarding the need for 
clarification that enough samples were collected (e.g. comment 77), New Gold stated that power 
analysis will be used to design the monitoring programs to determine the number of samples 
required to accurately detect an effects that differs from baseline and will also inform whether 
additional baseline samples will be required for future Aquatic Effects Monitoring.   Setting Data 
Quality Objectives goes beyond power analysis because the tolerable decision error assumed in 
the power analysis must be discussed with regulators (among several other DQO 
requirements).   

(1) Does the fish and fish habitat baseline adequately describe “variability within and among 
resources, processes, and interactions over the temporal scale as identified in the 
Application”?  

 there was an extensive list of field surveys covering the local and regional study 
areas and both streams and lakes (with emphasis on Tatelkuz Lake) 

 Spatial coverage for periphyton sampling (Figure 5.1.2.6-4) was limited; the 
power of this design in terms of the ability to interpret spatial variability as it 
relates to stream flow, water depth, etc. is open to question 

 The benthic macroinvertebrate baseline data may to provide sufficient basis 
for prediction of impacts on the benthic invertebrate communities in the 
creeks within the local and regional study area as well as Tatelkuz Lake; 
however, the dataset should be examined for adequacy with respect to 
representation of spatial and temporal variability  

 The benthic macroinvertebrate baseline data can be used to help establish 
Data Quality Objectives for the monitoring sampling designed  to validate the 
impact predictions as to confirm the effectiveness of mitigation.  Specifically, 
the baseline data can be used to determine the level of effort required in follow-up 
monitoring to detect mine-related changes in invertebrate abundance or diversity 
(e.g. potential changes along the shallow-sloped portions of the shoreline of Tatelkuz 
Lake).   

 Fish habitat surveys were much more extensive (Figures 5.1.2.6-5 and 5.1.2.6-6) as 
were fish sampling sites (Figure 5.1.2.6-7). 
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 the reliability of some of the baseline analyses for fish habitat depends upon 
the reliability of the hydrology modelling (see comments on hydrology above) 

 SES is not qualified to comment on the defensibility, reliability or appropriateness of 
the analysis of fish habitat quantity and quality; however, the level of detail presented 
in the main EA report at least allows the reader to understand how the analyses were 
conducted and the basis for the findings 

(2) Is the fish and fish habitat baseline “presented in sufficient detail to allow 
characterization of each component before any disturbance to the environment due to 
the Project” and does it cover “all relevant seasonal and temporal variations.”? 

 the three appendices for the Fish and Aquatic Resources Baseline 
(Appendices 5.1.2.6A Part 1; 5.1.2.6A Part 2 and 5.1.2.6B contain relevant 
information which is not fully reflected in the main EA report.  This is particularly 
true for the information in Appendix 5.1.2.6B for Tatelkuz Lake.   

 Given the importance of Tatelkuz Lake to the Ulkatcho and Lhoosk’uz Dene 
people, more attention to presentation and interpretation of the limnology and 
biology of Tatelkuz Lake is required.   

 Although the spatial coverage for fish habitat and fish sampling appeared to 
be sufficient, temporal variability could only be discussed in terms of 
hydrologic parameters.  There appeared to be no discussion of the potential for 
significant temporal variability by referencing the literature.   

 

Cumulative Effects Baseline 

 Additional baseline data should be collected to support meaningful 
cumulative effects assessment, with emphasis on the effects of logging 
and ranching plus existing linear developments.  For example, the current 
baseline should explicitly identify the relative contribution of past and current 
logging activities in the Regional Study Area on sediment loads to streams.  
Furthermore, the baseline should include data designed to distinguish effects of 
ranching (e.g. coliform bacteria in water), and mineral exploration.  We note New 
MoE Comment #80 regarding whether water quality baseline data represent 
pristine conditions or conditions which have already been impacted by 
exploration.  New Gold’s response to this comment reiterates their assertion that 
land disturbance associated with exploration activities is typically minor and 
limited in spatial extent and that reclamation activities are “usually carried out” 
within a year of site disturbance.  New Gold goes on to state that effects would 
be predominantly observed by increases in total suspended sediment loads in 
Project streams – and that these increases have not been observed.  New Gold 
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thus concludes that the baseline is representative of baseline water quality 
conditions in the absence of Project effects.  We conducted a search for TSS 
data in Project streams in the Application documents.  The only information we 
found were field data sheets in an Appendix to Annex 5.8-1 to Appendix 
5.1.2.6B.  Annex 5.8-1 did not include a discussion of turbidity or sedimentation 
in the habitats surveyed.  Therefore, New Gold’s assertion that there were no 
observed instances of sedimentation is not supported by information in the 
Application.   

Assessment 

Section 5.3.2 Surface Water Flow 

 Errors were detected in predicted Tatelkuz Lake Levels (Table 5.2.1-31).  An 
incorrect mean annual baseline lake level fluctuation was used in this table, leading to an 
underestimate of the percent change in lake level.  A reassessment of the changes in 
lake level is required. 

 Effects of predicted declines in Tatelkuz Lake levels must include explicit 
consideration of the shallow-sloped littoral zones and sand/gravel peninsulas.  
Shallow-sloped shorelines and sand/gravel peninsulas provide important habitat and the 
surface area affected by changes in lake level will be greater in these areas than in more 
steep shorelines.  Furthermore, the relative impacts of lake level will vary with shoreline 
substrate type.  It is insufficient to assess impacts on the lake by comparing mine-related 
declines with baseline fluctuations in lake level because site-specific effects may be 
masked by lake-wide “averaging” of the effects. Baseline information on shoreline slope 
and substrate type is available (Figure 4.10-1 of Appendix 5.1.2.6B).  We note that New 
Gold’s response to MoE Comment #67 states that reductions in inflow to Tatelkuz Lake 
would results in negligible changes and within the modelling accuracy and so were not 
taken into account in the Tatelkuz Lake level modelling.  We maintain that even small 
additional decreases in inflows combined with effects of pumping from the lake might 
affect the shallow-sloped shorelines and peninsulas.   

 Effects of predicted declines in Tatelkuz Lake levels must include consideration of 
community-based evidence that lake levels have been in decline over the past 
decade or more   

 The significance rating of residual effects on flow in Davidson Creek is 
questionable.  Davidson Creek will have high magnitude effects on mean annual, peak 
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and low flows in the LSA over the entire period of operations and closure with no 
reversibility, continuous frequency and high likelihood.  Why is that considered a 
moderate impact?  Effects on Davidson Creek are central to the assessment and must 
be evaluated in a defensible, reliable and credible manner.  Additional work is required 
to increase the defensibility of the assessment, in concert with the water quality and fish 
teams. 

 

 Cumulative effects assessment for surface water flow is inadequate.  The 
assessment does not fulfill all of the quality criteria used in this review.  The methods 
used for estimating effects of current and future activities are not defensible because 
insufficient evidence was presented to demonstrate that the methods were sound, 
reasonable and well-founded.  Consequently, it is impossible to state whether the results 
are reliable.  The general comments on cumulative effects assessment apply to surface 
water flow.  The estimated changes in runoff coefficients in Section 5.3.2.5 (pages 86-
88) did not consider historic conditions and trends.  The estimated runoff coefficients of 
0.2 and 0.5 are not defensible with so little evidence presented (1 study from 1989).  The 
estimated coefficients of 0.31 to 0.36 for the contribution of other current and future 
activities are also not defensible.  Rendering the Project’s incremental contribution to 
runoff negligible via the use of “creeping baseline” is not acceptable practice according 
to recent EA literature (Noble 2014).  The cumulative effects assessment must focus on 
the total environmental effects.   

Section 5.3.3. Surface Water Quality 

 The proposed site-specific water quality objectives are not a defensible basis for 
the assessment.  The EA presented site-specific objectives (SPOs) for several 
parameters which had baseline exceedances of water quality guidelines; however, SPOs 
are set by a Statutory Decision Maker, not a proponent.  The EA included no reference 
to the formal BC MoE process for establishing site-specific objectives (BC MoE 2013).  
Nor did the EA refer to the use of Science Based Environmental Benchmarks (SBEB); 
SBEBs can be proposed by proponents.  A draft guidance document for the 
development of SBEBs is available from BC MoE.   Notwithstanding the fact that SPEBs 
rather than SPOs should have been developed, the methods used by NewGold for 
development of SPOs were inconsistent across parameters, did not provide supporting 
references for the level of protection provided by proposed mean values and percentiles, 
and sometimes contained errors when referring to relevant water quality guidelines. The 
SPOs used in the EA are not a defensible basis for the assessment of the effects of the 
Project.  It is suggested that SBEBs be developed for the parameters with baseline 
exceedances of water quality guidelines.  The SBEBs must be protective of the most 
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sensitive aquatic species in receiving waters (and these may differ among receiving 
waters within the study area).   

 The combined effects of all important water quality parameters was not assessed 
or summarized.  Water quality parameters do not act in isolation – aquatic biota are 
exposed to overall water quality (physical and chemical).  In some cases, the toxic 
effects of one parameter can be mediated by other parameters (e.g. hardness can 
decrease toxicity of some metals).  In other cases, two or more metals can act 
synergistically (e.g. zinc can be synergistic with other metals such as copper).  Water 
quality guidelines are not useful for assessment of combined effects, except for those 
guidelines which explicitly account for mediating factors (e.g. ammonia guidelines, some 
of the metal guidelines).  The water quality assessment should include explicit 
consideration of parameters which can determine the presence and abundance of 
aquatic taxa as well as the toxicity of trace metals – these parameters include hardness, 
total dissolved solids, alkalinity, nutrients and dissolved oxygen. This is particularly 
important given the potential impacts of substituting Tatelkuz Lake water for Davidson 
Creek water in Davidson Creek.  For example, it has been noted by New Gold that 
Davidson Creek had higher phosphorus concentrations that Tatelkuz Lake.  The 
diversion of lower-phosphorus water to Davidson Creek could have important effects on 
productivity of the creek.  It would have been useful to have a baseline of “whole water” 
toxicity tests since several parameters naturally exceed guidelines.  This baseline could 
then be used in a future monitoring program which includes toxicity tests at specific 
points in the receiving environment.   

 There are issues with the assessment of effects on water quality; however, the 
review and revisit of modelling committed to by New Gold in their responses to 
comments from regulatory reviewers may address many of these issues.  We 
emphasize the following issues, which we expect will be addressed by New Gold 
when the water quality effects assessment is revisited. 

o Modelling should include water quality parameters which do not have water quality 
guidelines because of the importance of understanding the “whole water” effects of 
the Project.  These parameters should include nitrogen (ammonia, nitrite, nitrate) 
phosphorus (total and ortho-phosphorus) and carbon (Total Organic Carbon and 
Dissolved Organic Carbon), alkalinity, and hardness.  Other parameters may also be 
required pending discussions by the Surface Water Quality Working Group.  

o All relevant flow pathways must be included in the water quality modelling; we note 
MoE comments #s 46-53 
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o Modelling of the operational and postclosure quality of TSF pond water should be 
examined for reliability and defensibility as well as for adherence to the precautionary 
principle.  The current postclosure predictions appear to be very optimistic.  The 
predicted concentrations of nitrate and phosphorus in Year 13 (Section 5.3.3.3.5) 
could lead to algal blooms in the TSF – with the accompanying effects on dissolved 
oxygen and thus cascading effects on other parameters.   

o Further justification for the conclusions that there will be no additional demands for 
makeup water from Tatelkuz Lake during abnormal dry periods and a rigorous 
examination of the effectiveness of diversions during wet periods would be prudent 
and in accordance with the precautionary principle 

o  All differences in water chemistry between Davidson Creek and Tatelkuz Lake 
should be assessed, including nutrients (particularly phosphorus), and metals; this 
assessment should include effects on periphyton, benthic invertebrates and fish as 
well as effects on overall trophic status of Davidson Creek 

o The efficacy of wetland treatment requires more justification 

o The sediment quality assessment requires revisiting with respect to metal 
accumulation and effects to aquatic biota and effects on food chain transfer to wildlife 
and humans 

o The role of wetlands as “attractive nuisances” which increase exposure of wildlife o 
chemicals of concern requires further assessment and consideration of the 
effectiveness of mitigation. 

 Cumulative effects assessment for surface water quality is inadequate.  A 
meaningful cumulative effects assessment of effects on surface water quality was not 
conducted.  No attempt is made to truly assess the effect of logging, ranching, or mineral 
exploration activities on water quality, including but not limited to TSS.  The baseline 
should have included sample locations affected by the ranch so that comparisons could 
be made to other locations for parameters (especially TSS, nutrients, and coliforms).  
Watershed scale effects of logging and linear development can be estimated using 
methods established by FLNRO under the BC Forest and Range Evaluation Program, 
BC Watershed Assessment Methodology and Fish-Sensitive Watershed Assessment.   

 

 Cumulative effects assessment for sediment quality is inadequate.  The 
assessment should examine if the observed natural exceedances are in any way a 
reflection of the past and current human activities in the sub-watershed.  If there are 
many disturbances on the land, with increased erosion and associated Total Suspended 
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Solids (TSS), there is, by definition, cumulative loading via the TSS migration into 
receiving streams.    

Section 5.3.7 Wetlands 

 SES does not have specific expertise in wetland ecology; therefore, our comments are 
general in nature 

 The assessment of Project-related impacts on wetlands depends to a large degree 
upon the reliability and defensibility of the hydrologic and water quality modelling.  
There are substantial questions about the reliability and defensibility of the surface water 
modelling (quantity and quality); therefore, until these questions are addressed, the 
reliability and defensibility of the wetlands assessment cannot fully be evaluated. 

 The wetlands assessment had strengths not demonstrated in the water quality 
section.  The wetlands assessment had more references to the literature, increasing the 
defensibility of the assessment.   

 Cumulative effects assessment for wetlands is inadequate.  The EA states that 
logging, mineral exploration and infrastructure development “may have contributed” to a 
loss of wetland extent and function; however no historic information (e.g. air photos) was 
presented to assess the nature and extent of such effects.  The EA also stated that 
current agricultural activities may be degrading wetlands.  The EA stated that there has 
been “minimal loss” of wetland extent and functions but no data are presented in 
supported of this assertion.  Due to the inadequate assessment of past and current 
effects on wetlands, cumulative effects could not meaningfully be assessed.  The 
statement in the EA that other activities should also follow BC guidance for wetland 
protection and conservation is not sufficient.   

Section 5.3.8 Fish 

 SES does not have explicit expertise in the assessment of fish habitat; therefore, our 
comments are largely general in nature.  However, SES does possess expertise in 
benthic macroinvertebrate biology, limnology of lakes, and fish populations.   

 The reliability and defensibility of the water quantity and quality model results is 
central to the reliability and defensibility of assessment of effects on fish.  This 
includes effects on flow as well as effects related to exposure to altered water 
quality.   
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 A reassessment of the effects of changes in Tatelkuz Lake levels on fish is 
required due to the error detected in the surface water flow sub-section (see 
above) and the need to explicitly assess effects on shallow-sloped littoral zones 
and sand/gravel peninsulas.  Effects laterally from decline in lake elevation will depend 
upon the shoreline slope and the nature of the shoreline substrate.   

 Effective cooperation and sharing of mitigation responsibilities related to linear 
developments is very important. [Mine access road, water pipeline, airstrip road, 
transmission line, and Forestry Service Road effects on fish.]  Effects were not 
carried forward to residual effects assessment due to the assumed effectiveness of the 
mitigation measures.  Permits as well as the Proponent’s own Management System 
must address the requirement for an explicit and detailed list of required mitigation 
measures, a robust monitoring plan for effectiveness and a set of corrective actions 
ready in the event that problems are identified.  There needs to be some assurance that 
there will be coordination and cooperation between the Proponent and forestry 
companies regarding mitigation measures along the Forest Service Roads.  

 Will flows in Davidson Creek be sufficient for other fish species which are valued 
by the Ulkatcho and Lhoosk’uz Dene?   Kokanee and rainbow trout may not be 
sufficient indicators of effects of flow when considering life history and habitat 
requirements of other valued species.   

 Effectiveness ratings for the fish mitigation measures presented in Table 5.3.8.20 
are subject to substantial amount of professional judgement.  These ratings would 
benefit from a more explicit set of references to the literature and/or past experience.  
This would allow a more confident evaluation of the uncertainty associated with 
mitigation, particularly mitigation of effects on homing of fish to Davidson Creek.   

 Cumulative effects assessment for fish is inadequate.  The rationale for not 
considering potential cumulative effects from other projects and activities is flawed.  
Reliance on Best Management Practices implemented by third parties is not a reason to 
screen out potential cumulative effects because New Gold no authority to ensure such 
practices are followed.  New Gold must assess its own residual effects in the context of 
both mitigated and unmitigated effects from other sources and then re-examine.  In 
addition, although it is common practice in CE within EAs in Canada to screen out 
effects that do not operate in the same manner along the same pathways, this practice 
does not address the fact that VC respond to an integrated set of stressors on the 
landscape.  For example, other projects and activities in the RSA may not affect fish 
homing, but the combined set of stressors on fish in the RSA is relevant to a CEA.  The 
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assessment should place Project-related effects in the correct context of the existing 
status of fish in the RSA (and not just emphasize small increments due to the Project).   

Section 9.2 Health Effects 

 Additional community-specific health data are needed for a more complete and 
relevant health baseline.  Data specific to Ulkatcho and Lhoosk’uz Dene communities 
should have been included in the assessment.  This baseline would go well beyond a 
record of community concerns in the Consultation Log.  It would also go beyond reliance 
on the Community Liaison Committee to bring forward any concerns that may arise.  
There is a need for a comprehensive and coherent health baseline for the Ulkatcho and 
Lhoosk’uz Dene communities potentially affected by the Project.  If the assumption that 
the Project will provide socio-economic benefits to the Ulkatcho and Lhoosk’uz 
communities is valid, then it is also valid to require a relevant and reliable health baseline 
for these communities in order that both beneficial and adverse effects on health and 
well-being are monitored.   

 Further discussion is required between New Gold and Ulkatcho and Lhoosk’us 
Dene communities regarding health determinants. Further discussions are required 
between New Gold and communities on the role that New Gold can play in contributing 
positively to some of the determinants of health (employment, income levels, education, 
and health and social support systems).  Furthermore, New Gold should be prepared to 
discuss ways and means of providing access to training in order that Ulkatcho and 
Lhoosk’uz Dene people are qualified for employment at the Blackwater Gold mine.  It is 
not acceptable for New Gold to state (as it does in its response to Comment # 386 from 
the Northern Health Authority) that “the number of local individuals expected to obtain 
Project employment is limited by the labour pool available, the skills of those individuals, 
and their ability to maintain employment”.  The point is that the availability of qualified 
people from the local and regional area can be enhanced by New Gold.  Examples of 
successful approaches to the training and employment of Indigenous people can be 
found in northern Saskatchewan, where companies such as Cameco and Areva made 
firm commitments to employ local and regional people.  The Northern Health Authority 
notes in Comment #388 that New Gold has committed to a hiring strategy that will 
include sourcing and training under-represented groups”.  The statement in New Gold’s 
response to comment #386 (above) does not demonstrate explicit commitment to such a 
hiring strategy.   

 Further consideration of mitigation of adverse effects on health and well-being of 
Ulkatcho and Lhoosk’uz Dene communities is required.   New Gold appears to place 
significant reliance on the operation of a self-contained camp during construction to 
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minimize adverse community interactions a well as implementing a policy against drug 
and alcohol abuse by Project workers while they are on site or using temporary 
accommodations provided by the Project.  New Gold states that “the Project is not 
expected to interact with existing community issues such as addictions” (response to 
comment #388 of the Northern Health Authority).  This is a rather disingenuous 
statement considering that workers will be going back and forth between home and the 
Project, carrying their health and wellness issues with them.  A portion of workers not 
familiar with higher-paid work can be expected to struggle with poor spending choices.  
New Gold’s states that “While there is likely to be a level of employee turnover near the 
commencement of operations, the workforce is expected to become stable and effects 
related to poor choices and increased income to diminish over time” (response to 
Comment #387).  This statement appears to reflect an attitude of “winnowing out the 
weak” with no consideration of the particular approaches that may be required to achieve 
long-lasting employment of Ulkatcho and Lhoosk’uz Dene people (with attendant 
benefits to their communities).  There is also no apparent recognition of the fact that 
notwithstanding any employment or other economic benefit from the Project, negative 
impacts on health and wellness may arise from fundamental shifts in the relationship of 
Indigenous people with the land.  Such shifts must be recognized, discussed, and 
addressed.   

 Over-estimation of potential health effects because of highly conservative human 
health risk models may create undue concern about consumption of country 
foods.  It is important to avoid unnecessarily conservative assumptions in exposure 
modelling because of the negative effects of a decrease in the consumption of country 
foods by local residents. The benefits of eating country foods can far outweigh any 
theoretical risk from over-estimated contaminant exposures.   

 There is a need for Ulkatcho-specific and Lhoosk’uz Dene-specific information on 
consumption of country foods and the levels of chemicals of concern in those 
country foods. It is understood that work is currently underway to gather information 
about concentrations of chemicals of concern in country foods and to collaborate with 
specialists such as veterinarians in order to understand possible causes of deformities, 
lesions, and other abnormalities observed by Ulkatcho and Lhoosk’us Dene people in 
fish and game species.  This work should be the basis for interaction with the 
communities regarding health risks from exposure to chemicals of concern.  The 
interaction should include an emphasis on clear and unambiguous risk communication in 
plain language.   

 The methods used in the noise assessment are not reflective of current practice; 
the noise assessment appears cursory (Section 9.2.2.3.1).  Current practice in noise 
assessment usually includes a proposed incremental increase inn noise above baseline 
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(e.g. an increase above baseline of 5 dBA).  Proponents also usually discuss the Health 
Canada "highly annoyed" threshold for adverse health effects of 6.5%.  In other words, if 
6.5% or more people in the study area are "highly annoyed" then adverse health effects 
can be predicted.  This is particularly important for the people within the LSA.  The 
Health Canada threshold for adverse effects from impulse noise (i.e., single bursts of 
sound of short duration) is 75 dBA.  This topic was not discussed. Acceptable increases 
above baseline are affected by the nature of the baseline – quiet natural areas highly 
valued for “natural”, “outdoor” experiences may have a lower acceptable threshold.  It 
requires some consultation with communities to understand acceptable noise 
increments.  Furthermore, annoyance from aircraft has the potential to affect four 
permanent and seasonal residences where noise levels would be between 65 and 72 
dBA during take-off 2 or 3 times per week (page 9-35).  These individuals should be 
consulted regarding any concerns they might have.  There is a potential for sensitive 
residents to be highly annoyed.  Furthermore, while blasting will consist of short-term 
events which might not contribute to maximum noise levels, it will contribute to the 
energy-equivalent sound level – the total sound energy over a given period of time and 
may therefore play a role in issues of concern such as sleep disturbance.  

 The scope of cumulative effects assessment for health was completely 
insufficient.    The scope did not extend to other important determinants of health in the 
LSA or RSA (social and economic conditions).  It is recommended that the Ulkatcho and 
Lhoosk’uz Dene be involved in discussions of cumulative effects on all health 
determinants in light of the potential for overlap in construction periods of the Kemess 
Underground Project, LNG pipeline projects, and the Mount Milligan mine project.  New 
Gold has also acknowledged that a combined drop in economic activity at the end of 
construction periods could result in greater overall economic hardship and related social 
challenges and has expressed a willingness to participate in “multi-stakeholder” sessions 
regarding shared responsibility for socioeconomic effects management and mitigation 
(response to Comment # 390).  This commitment must explicitly extend to working with 
the Ulkatcho and Lhoosk’uz Dene (who are not to be lumped in with stakeholders).   

Section 10 Accidents and Malfunctions 

 Boundaries for the Risk Assessment are too small for some of the major accidents 
or malfunctions (e.g. tailings dam failure). The Local Study Area would also be 
affected by some of the accidents or malfunctions.     

 The rationale and supporting information should be provided for definitions of 
likelihood of occurrence of an accident or malfunction.  Comparisons with similar 
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assessment done at comparable mines plus a review of the historic basis for the 
definitions would be helpful.  

 There was no assessment of residual tailings solids in the Tailings Dam Failure 
Scenario.  Contamination from a moderately-sized release of tailings was described as 
temporary - no discussion was provided of how residual tailings solids might affect the 
creek and whether removal of tailings would pose a higher risk rather than leaving the 
solids in place.  

 Likelihood of sedimentation pond failure scenario needs to be reassessed.  The 
scenario needs to be reassessed to take into account the changes in frequency and/or 
severity of storm events associated with climate change.  

 An uncertainty analysis and contingency plans are needed for the Seepage 
Collection System Scenario.  Consequences of the seepage interception and collection 
system failing could be substantial.  Uncertainty associated with the effectiveness of this 
system should be analyzed and contingencies identified for rapid deployment.   

 Projected likelihood of Major Fuel Releases during Transport or Transportation 
Accident involving Hazardous Material is unsupported.  The EA statement that "the risk 
of incidents involving a serious collision where fuel is released into the environment is 
small" is not supported by spill data from the literature. Experience has shown that 
response to fuel spills into water bodies in remote areas can be significantly delayed.  The 
onus is on the Proponent to have a fully-developed response plan in place (including 
training, capacity, and equipment on-site) for fuel spills into water courses as well as 
transportation of hazardous materials.  

 Ulkatcho and Lhoosk’uz Dene community engagement is required regarding the 
Catastrophic Dam Failure Scenario.  Given the recent Mount Polley event, concerns 
about catastrophic tailings dam failure are high.  Therefore involvement of the community 
would be very helpful.  Opportunities for involvement could include (but are not limited to): 
(1) Detailed briefings and Q and A sessions regarding dam safety; (2) Sharing results of 
monitoring and the feedback from monitoring into the mine's management system; (3) 
Developing emergency response plans.  

Opportunities for Ulkatcho and Lhoosk’uz Dene Involvement 

 Mitigation and monitoring.  Potential opportunities exist for the Ulkatcho and 
Lhoosk’uz Dene to become directly involved in some of the mitigation (e.g. fish salvage) 
and monitoring and any accompanying opportunities to build capacity in the community 
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around fish habitat compensation and monitoring, mitigation along access roads and 
transmission lines, etc. 

 

 Follow-up monitoring for noise Engagement with nearby residents and seasonal 
users to determine whether there significant noise effects on individuals  

 Involvement in the gathering and interpretation of community health baseline 
data, with emphasis on the key determinants of health in Ulkatcho and Lhoosk’uz Dene 
communities.  

 Provision of community knowledge with respect to the characteristics of Tatelkuz 
Lake and the importance of the lake to the Ulkatcho and Lhoosk’uz Dene people 

 Providing input for the development and implementation (including training) of the 
Accidents and Malfunctions Management Plan  

 Community involvement is suggested for the Catastrophic Dam Failure scenario 
assessment.  Involvement opportunities include but are not limited to: (1) Detailed 
briefings and Q and A sessions regarding dam safety; (2) Sharing results of monitoring 
and the feedback from monitoring into the mine’s management system; (3) Developing 
emergency response plans 

 Emergency services capacity building.  Input from the Ulkatcho should be obtained 
regarding building emergency services capacity via the development of emergency 
response plans and training  

 

 

 

  

97



 
 
Keefer Ecological Services Ltd. April 8, 2016 
Ulkatcho First Nation and Lhoosk’uz Dene Nation – New Gold Blackwater 
Project Review  

 

 

Swanson Environmental Strategies Ltd.   

 

Closure 

Thank you for the opportunity to provide review for the Blackwater Project.  This document was 
prepared by SES as an independent assessment.  A full review of the Blackwater Project 
archive was not within the scope of the review. Budget and time limitations were considerable. 
The material in this document reflects SES judgement in light of the information that was 
reviewed by SES at the time of document preparation.  If you have any questions, please 
contact the undersigned. 

Yours truly, 

Swanson Environmental Strategies Ltd. 

   

Stella Swanson, Ph.D. 
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Aspen Wildlife Research Inc. 
2708 Cochrane Road NW    Calgary, Alberta    T2M 4H9   Canada  
Ph: (403) 270-8663    Fx: (403) 283-9467  
email: clayton.apps@telus.net 

MEMORANDUM	

	
 

DATE:  April 2, 2016 

 

TO:    Michael Keefer, Keefer Ecological Services 

CC:		   Ulkatcho First Nation; Lhoosk'uz Dene Nation 

                   

FROM:	 Clayton Apps, PhD, RPBio 

    Aspen Wildlife Research Inc. 

 

SUBJECT:  Ulkatcho FN – New Gold Blackwater Project Review   

GRIZZLY BEAR AND FURBEARERS – OVERVIEW COMMENTS UPDATED WITH 

CONSIDERATION OF NEW GOLD’S RESPONSE 

 
 

Working in conjunction with Keefer Ecological Services Ltd. and others, Aspen Wildlife Research 

is reviewing the environmental assessment (EA) documentation for New Gold’s proposed 

Blackwater Project, as requested by Ulkatcho First Nation.  

 

From the perspective of Clayton Apps, Wildlife Ecologist, the following sections were reviewed: 

o Section 5.1.3: Environmental Baseline (Terrestrial Environment) 

o Section 5.4.1: Identification and selection of Valued Components 

o Section 5.4.12: Grizzly Bear (Key section that cross‐references others) 

o Section 5.4.13: Furbearers (Key section that cross‐references others) 

o Section 5.5: Summary of Assessment of Environmental Effects 

o Section 12: Summary of Proposed Environmental and Operational Management 

Plans (Wildlife Management Plan) 

o Section 19: Summary of Residual Effects 

o Section 20: Summary of Mitigation Measures 

o Section 21: Conclusion 

o Appendix 5.1.3.4A: Wildlife and Wildlife Habitat 2011‐13 Baseline Report 

 

Below, is a modified version of my “high level overview” summary that contains my original 

comments by with additional comments upon consideration of the Proponent’s (NewGold) 

response to my initial comments.   
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Summary	Report	(overview	comments	–	subject	to	change)	
 

Grizzly bears, Wide‐Ranging Carnivores and Cumulative Effects 

With respect to grizzly bear and furbearer species, I have some concerns with the rationale 

and methodology that ostensibly supports conclusions of the environmental assessment (EA).  

For wide‐ranging species such as grizzly bears and the mid‐sized carnivores that comprise many 

of the furbearers (a.k.a., mesocarnivores), the relevant assessment area is that which 

encompasses the local population.  Over this area, the Project should be considered in the 

context of existing and projected cumulative impacts to these species.  Thus, the defined local 

study area (LSA) is of little relevance given that the home range of an individual animal will 

extend well beyond such an area.  The defined regional study area (RSA) is also small for 

evaluating population‐level impacts.  Defining study areas according to buffers around project 

features does not account for the much larger landscape impact when bears with overlapping 

home ranges (e.g,, 300‐500 km2 for female grizzly bears) are potentially subject to increased 

mortality risk or displacement from a landscape.  Similarly, considering that a population needs 

to be reasonably well connected to be viable, Project impacts can resonate over the much larger 

region if a localized landscape does not allow for successful movement and dispersal of 

individuals.  Hence, I was happy to see that the EA delineated an area over which cumulative 

effects to grizzly bears are relevant, on the basis of the 3 grizzly bear population units (GBPUs) 

intersected by the Project.   

Unfortunately, however, a cumulative effects assessment was not actually carried out at the 

scale of the 3 combined GBPUs.  The quantitative aspect of the EA considered only the smaller 

LSA and RSA, and only habitat “removal” was considered.  Based only on the amount of habitat 

loss, which becomes proportionately smaller as diluted over larger areas, the EA concludes that 

impacts are Not Significant (minor or negligible).  But localized impacts that have little effect 

with respect to the loss of underlying habitat can still resonate over the larger population 

through mortality, displacement, and related fragmentation of the population.  For example, if 

animals that are using or attracted to a local area are likely to die, a “mortality sink” can occur.  

Grizzly bears are also known to avoid entire landscapes due to human use levels.  These effects 

can facture or reduce the connectivity of a regional population by preventing reproductive 

and/or dispersal movements.  Thus, the abundance, stability and viability of a population can be 

impacted by localized development, with resilience to localized impacts dependent on the 

context of other such impacts in the larger region (i.e., “cumulative” impacts).   

I found nothing in the EA that puts the Project in appropriate context of existing cumulative 

impacts to grizzly bears and other wide‐ranging terrestrial species.  The EA does refer to the fact 

that road density within the 3 GBPUs exceeds 0.6 km/km2, which is a rough threshold of 

maximum human accessibility with which grizzly bears can persist.  While road density is a crude 

proxy for human impacts, it does suggest that existing cumulative impacts in the area likely are 

excessive.  Moreover, the EA acknowledges that one of the GBPUs is presently considered to be 

Threatened (i.e., population is thought to be less than half of what the area could likely support 

102



 

    

without human impacts).  Therefore, understanding the potential of the Project to exacerbate 

existing cumulative impacts, and understanding options by which the Proponent may contribute 

to offsetting cumulative impacts within the region, is highly relevant.  At this point, the Project’s 

estimated contribution to cumulative effects and whether this is in fact likely to be minor is not 

known without valid assessment of population distribution, connectivity and the influence of 

existing habitat and human activities.   In my opinion, the statements that “the Project is not 

expected to affect the viability of this species due to the widespread and common extent of 

grizzly bears and their habitat within the RSA” and that “cumulative effects are anticipated to be 

Not Significant (minor)” are not supported.   

Furbearers Specifically 

A major concern that I have with the furbearer section is the fact that only marten and 

beaver were considered.  The reasoning provided is that these species are considered to be 

representative of other furbearers.  However, marten and beaver most certainly do not 

represent the requirements for wide‐ranging mesocarnivores such as lynx, wolverine and fisher.  

These species that have been historically important to aboriginal communities, at least from an 

economic (trapping) if not also a non‐consumptive perspective.  The rationale that marten is an 

important prey species to other carnivores is wrong.  And the assumption that furbearers are 

not of concern because populations are managed by government is also misinformed.  These 

species are easily subject to locally unsustainable mortality or displacement due to legal harvest, 

illegal killing, and competition with other generalist species as facilitated by human‐caused 

habitat change. 

Mitigation 

For grizzly bears and wide‐ranging furbearers, the focus on my review of Project mitigation 

measures is on what I consider to be the most relevant impacts to these species.  Aside from 

direct habitat loss, these are as follows: 

(1) how the project is increasing motorized access by people to habitats of these species 

across seasons,  

(2) where and how the 500 ‐ 1400 workers in camp during construction and operation are 

going to spend their recreational time in the surrounding area, and  

(3) how attractants (primarily garbage) are going to be managed to minimize the potential 

for bear‐human conflict, compromised human safety, and bear mortality.   

 

New	Comments	(April	1)	
 

I appreciate New Gold’s response on the above concerns.  However, the RSA cannot be 

expected to encompass a grizzly bear population with any potential for independent viability.  

Cumulative effects for this species must be considered over a much larger region, such as 

defined by the entirety of the 3 GBPUs (the relevance of this scale is in fact acknowledged in the 

EA, although no quantitative analyses were carried out).  This regional context must consider 

spatial patterns of population abundance, distribution and connectivity.  Presently, we are blind 

to the relevance of any localized impact to grizzly bears on the larger population.  Is the Project 
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impacting a core, linkage or peripheral landscape?  Moreover, it is now recognized that road 

density is a crude and poor proxy of human influence and cumulative effects.  Human 

accessibility should be modeled over the larger region and with consideration for the Project’s 

contribution and mitigation measures.  This modeling needs to consider human population 

centers and distribution over the much larger region, and the potential for travel and dispersion 

of these populations given factors that include road networks, their connectivity, and both de 

facto and implemented access controls.  This type of regional analysis would inform the state of 

cumulative effects on grizzly bears and other wide‐ranging carnivores at a relevant population 

scale, and would describe the means by which the Project is or is not likely to contribute to 

these effects.  Most importantly, this analysis would inform the management and mitigation of 

cumulative effects in the larger region, even if this involves measures that the Proponent cannot 

directly influence.  In this way, the Proponent is more likely to achieve “no net loss” with respect 

to these species and their habitats, and possibly achieve a net benefit to population 

conservation and recovery.  Moreover, it is at this regional scale that population monitoring 

(considering spatial and temporal trends) is most relevant, and the analysis referenced is critical 

to the design of such a monitoring program and adaptive management plan.  Recent examples 

of regional‐level analysis and modeling efforts elsewhere in the province, addressing areas 

exceeding 40,000 km2 are listed below.  I am happy to advise on the most appropriate approach 

for achieving analogous decision‐support products. 

Apps, C. D., B. N. McLellan, M. F. Proctor, G. B. Stenhouse, and C. Servheen.  2016.  Predicting 

spatial variation in grizzly bear abundance to inform conservation.  Journal of Wildlife 

Management.  DOI: 10.1002/jwmg.1037 

Apps, C., D. Paetkau, S. Rochetta, B. McLellan, A. Hamilton, and B. Bateman.  2014.  Grizzly bear 

population abundance, distribution, and connectivity across British Columbia's southern 

Coast Ranges.  Version 2.2.  Aspen Wildlife Research and Ministry of Environment, 

Victoria, British Columbia. 

 

I did not find that New Gold addressed the concerns I identified with respect to the rationale 

used to justify the assumption that beaver and marten represent all furbearers, including wide‐

ranging carnivores that are important to aboriginal communities.  However, with respect to 

grizzly bears and wide‐ranging carnivores, I am sure that UFN and LDN appreciate New Gold’s 

welcome of their continued communication of outstanding concerns and input on avoidance 

and mitigation measures including wildlife management planning.  For these species, the 

regional assessment referenced above would provide an appropriate foundation for adaptive, 

multi‐stakeholder management actions that offset cumulative effects (to which the Project will 

undoubtedly contribute if approved) at an appropriate regional population scale.   
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MEMORANDUM	

	
 

DATE:  April 6, 2016 

 

TO:    Michael Keefer, Keefer Ecological Services Ltd. 

CC:		   Ulkatcho First Nation; Lhoosk'uz Dene Nation 

                   

FROM:	 Randy Moody, Keefer Ecological Services Ltd. 

 

SUBJECT:  Ulkatcho FN – New Gold Blackwater Comments 

 

 

 

Keefer Ecological Services Ltd. and others are reviewing the environmental assessment (EA) 

documentation for New Gold’s proposed Blackwater Project, as requested by Ulkatcho First Nation.  An 

initial set of comments was provided to New Gold and New Gold provided satisfactory responses to 

most of the comments by either addressing the issues or directing the reviewer to the appropriate 

section in the EA documents; such as the development of Memo ID #84 and re‐visiting SARA listed 

species impacts with the outcomes to be shared with UFN. The following is a review of unsatisfactory 

responses.  

 

2.6 Reclamation and Closure 

 "Salvageable pipe will be removed from site and sold for salvage value. Pipe with no 

salvage value will be disposed of in the open pit or waste rock dumps and covered with 

waste rock or overburden.” Is burying pipe the best and most appropriate way to 

dispose of it? 

 New Gold Response: No comments provided. 

 
5.4.1 Identification and Selection of Valued Components 

 Table 5.4.1‐3 should provide a better explanation of how the VC is being covered by 

other VC’s.  

 New Gold Response: The response provided does not address how certain VC’s are 

covered by others. 
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 The above response only relates to the process and does not provide specifics on how 

VC’s are covered; background on how other VC’s were covered is important to gain a 

better understanding of VC identification and selection.  

 
5.4.5 Ecosystem Composition  

 Given that VRI data sources have some degree of error especially for higher elevation 

forests, was the area ground‐truthed to confirm mapped old‐growth or to identify new 

old‐growth not present on the VRI maps? 

 New Gold Response: No comments provided.  

 
5.4.6 Plant Species and Ecosystems at Risk 

 How were the 10 potential species identified? The methods to narrow down the original 

list should be better defined so it can be replicated. This list seems completely distinct 

from the list of confirmed species confusing the final analysis. 

 New Gold Response: Species scored as likely/not‐likely.  

 We assume the scoring was done by a qualified expert? Please provide more 

information on how they were assigned likely/not‐likely values. 
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Aurora Wildlife Research 
1918 Shannon Point Rd., Nelson, BC, V1L 6K1 

Tel/cell: (250) 825‐4063; e‐mail: kpoole@aurorawildlife.com 

MEMORANDUM	

	
 

DATE:  1 April 2016 

 

TO:    Michael Keefer, Keefer Ecological Services 

CC:		   Ulkatcho First Nation 

                   

FROM:	 Kim Poole, Aurora Wildlife Research 

SUBJECT:  Ulkatcho FN – New Gold Blackwater Project –  

1. Review of 22 Mar 2016 New Gold responses to Formal Review Comments 

2. Review of 31 Mar 2016 New Gold responses to Ulkatcho First Nation 

  3. Recommendations to the BC Environmental Assessment Office 

 
 

FLNRO comments on restricted access: letter 25 Feb 2016 from Ryan Hall (Comment 257) 

 Interesting comment on the ability of the company to restrict access.  

 Has impact on many of the proposed mitigation measures for moose and caribou (as pointed 
out in the FLNRO letter).  

 New Gold responded: the plan to seek a Special Use Permit for the proposed mine access road 
and are interested in discussing access control with MFLNRO. Also New Gold is committed to 
establishing an access management working group. New Gold agrees that Aboriginal groups 
could play a role in assisting with access management as suggested by MFLNRO. This may or 
may not mean that access can be restricted in the manner they want.  

 

FLNRO review of wildlife by Kevin Hoekstra (tracking table) 

 Moose: 

 Comment 332: New Gold clarified that population surveys are therefore not proposed as part of 
any future work. We suggest they should be part of the baseline and future monitoring.  

 Comment 336: How the Proponent proposes to reduce predator access is not discussed (but it is 
discussed in the WLMP). However, the examples provided are not sufficient.  

 Comment 337: Questions the confidence in the significance for indirect mortality impacts (and I 
would agree). Interesting that New Gold quotes our review for response! Also, they ask for 
comments on the proposed mitigation measures they propose.  

 Caribou: 

 Comment 339: States that there is known connection between the herds shown through 
telemetry. New Gold acknowledges this is true.  

 Comment 340: Questions how caribou subpopulation sizes and distribution will be monitored. 
New Gold is not proposing to conduct population level surveys to measure sub‐population size 
and distribution but support regional management objectives for caribou and their habitat near 

107



 
 

Aurora Wildlife Research 
1918 Shannon Point Rd., Nelson, BC, V1L 6K1 

Tel/cell: (250) 825‐4063; e‐mail: kpoole@aurorawildlife.com 

the mine. Thus government is supposed to supply the surveys and numbers, presumably with 
some support from New Gold.  

 Comment 343: Wants further information on caribou connectivity, and whether patch size was 
considered in the ratings adjustments. New Gold will clarify the assumptions, update the 
analysis and assessment as necessary. The results will be provided subsequently in a memo 
format. 

 Comment 344: “It should be noted that the project will impact 31‐77% of the best (high) 
habitat.” Agreed. State that local effect should be better addressed. Lumping moderate and high 
value habitats dilutes the assessment of impacts on high value habitat. New Gold counters that 
the majority of habitat in the RSA is of lower value for caribou overall, and the low availability of 
HSR 1 habitat in the RSA reflects the patchy nature of HSR 1 habitat in the RSA, which may limit 
its utility to caribou. May be a reasonable comment. 

 Comment 348: Questions the significance of the cumulative effects with and without the project 
may not be representative of the true effects based on the use of the Environment Canada 
threshold and the uncertainty of the impacts and response of the caribou herd to the 2014 fire 
in Entiako Park. New Gold will clarify the assumptions, update the analysis and assessment as 
necessary. The results will be provided subsequently in a memo. So more to come. 

 

New Gold response to UFN review of moose and caribou 

 Comments 91–93, 101, 103: New Gold has committed to review the moose survey reports that 
we pointed out should have been included in their assessment. They state their assessment was 
habitat based, which is the “standard approach”. 

 Comment 95: New Gold states that additional mapping of caribou habitat is underway and that 
results will be shared with UFN as available. 

 Comments 97–99, 107, 112: New Gold will submit the final Wildlife Management Plan for 
review during permitting. New Gold is also proposing an environmental monitoring board which 
would meet through the life of mine. 

 Comments 106, 116: New Gold will undertake additional analysis relating to potential effects on 
moose that uses available telemetry data to examine movements and home ranges relative to 
the Blackwater Project.  

 Comment 110 (regarding the inability of Proponent to assess changes in caribou population 
dynamics and wolf densities related to the Project): Not directly answered. 

 Comment 114 (regarding mitigation for caribou): New Gold states that monitoring is limited to 
incidental observations within 500 m of the mine site because of the “complexity of the 
landscape”.  

 

In summary, New Gold will conduct a bit more analysis, has stated that their baseline and assessment 

was largely habitat‐based, has stated that they will be updating the Wildlife Management Plan and 

welcome any comments and discussions, and has proposed an environmental monitoring board. This in 

effect defers much of their responsibility into the future.  
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Recommendations for further baseline, monitoring and assessment – moose and caribou 

1. Aerial surveys (some form of early winter total count or stratified random block survey with 
sightability correction) are required for moose abundance and distribution within the mine 
portion of the RSA. These surveys will provide quantitative baseline, can be repeated at perhaps 
5‐year intervals, and can be used to verify impact predictions and monitor potential project 
effects into the future.  

2. Moose surveys along the linear corridor portion of the RSA should be conducted along the same 
time frames, and could be structured on a transect basis with survey lines cutting perpendicular 
to the alignment, or total coverage within a 5‐10 km buffer surrounding the linear corridors.  

3. New Gold should provide more robust methods to assess changes in caribou population 
dynamics that can be related to potential Project effects. The Proponent needs to clarify how it 
will be able to assess changes in caribou population dynamics (such as greater than 10% 
reduction in caribou numbers/density because of proposed Project effects within the RSA) and 
wolf densities related to the Project. Structured March aerial surveys for caribou within the RSA 
should be developed.  

4. New Gold should develop and support a caribou off‐set mitigation plan directed at the 
Tweedsmuir‐Entiako herd.  

5. Many of the CE level mitigation measures proposed for caribou are very long term in nature, 
and won’t see any short to medium term return The Project and CE mitigation measures 
proposed need to address reduction or elimination of short term impacts to caribou. 

6. Project monitoring (e.g., incidental observations and unstructured use of wildlife cameras) is 
inadequate to address key aspects within the Wildlife Management Plan, and should be 
developed to address: 

o how can monitoring be used to verify impact predictions, 
o what programs are tied to testing the effectiveness of mitigation measures. 

7. The Wildlife Management Plan states that wildlife migration corridors will be monitored prior to 
and during construction, but it was unclear where and how these wildlife corridors were 
identified. This should be clarified by New Gold.  
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MEMORANDUM 

 
 
DATE:  2016-04-04 
 
TO:  Michael Keefer, Keefer Ecological Services 
CC:   Ulkatcho First Nation 
          
FROM:  Harry van Oort, Cooper Beauchesne and Associates Ltd. 
 
SUBJECT: Ulkatcho FN – New Gold Blackwater Project Review  

FIRST DRAFT 
 

 
Working in conjunction with Keefer Ecological Services Ltd. and others, Cooper Beauchesne and 
Associates Ltd. is reviewing the environmental assessment (EA) documentation for New Gold’s 
proposed Blackwater Project, as requested by Ulkatcho First Nation. Below I summarize the key issues 
I raised with the EA document and responses from New Gold. 
 
VC’s and VC indicators. I raised several issues with the VC’s, including the poor choices of VC’s (e.g., 
Forest and Grassland Birds), the poor description of VC selection, and the very poor choices of species 
used to represent VC’s (e.g., comments 120, 122, 132, 133).  
 
A response that the VC/VC indicator selection was consistent with standards does not validate the 
legitimacy of the VC’s or the VC indicators. It should be a biologically based argument.  Most of the 
avian VC indicator species were inappropriate for assessing ecologically significant impacts of the 
project. The point is that regardless of how the VC’s and VC indicators were chosen, and regardless of 
whether these choices fit the standards, they have little relevance to environmental impacts of the 
project. The choices are embarrassingly inappropriate. 
 
Modelling Habitat for VC indicators and impacts. The documents makes it very hard to know how 
‘modeling’ was done. The impression is that the habitat modeling was done in an exceptionally crude 
manner.  
 
Further, a response about uncalculated uncertainty suggests (as in the original documents) that the 
standards allow uncertainty to be ignored (comment 139). So the overall sentiment is to acknowledge 
that the models and tables of impact have no level of certainty. 
 
Finally, the choice of RSA is essentially arbitrary, so the analyses that examine footprint impacts in 
relation to the RSA are arbitrary; this is a poor approach for examining impacts (see comment 143). If 
the suggested improvement (see comment 143) was done – this should be presented with respect to 
the waterbird VC. The uninformative modeling approach outlined in comment 143 (and repeated for 
forest and grassland birds) should be removed, as they are inappropriate. 
 
On a related note, the application of thresholds was inappropriate (e.g., comment 140, 141).  
 
 

 

 
COOPER BEAUCHESNE AND ASSOCIATES LTD 

KOOTENAY OFFICE - BOX 2508, #308-1123 WEST 2ND ST 
250.837.3550 
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Misleading mitigations: deterrents to waterbirds at tailings ponds; enforcing speed limits; and 
avoiding disturbing nesting birds. The documents superficially give the impression that mitigation 
measures are in place to deal with these issues, but in reality, it seems clear no truly effective mitigation 
measures are being proposed, and this should be acknowledged. Testing water will not prevent birds 
from landing in the ponds; posting speed limits will not reduce speed on a resource road; and as CWS 
points out, nest surveys are ineffective to avoid disturbing nesting birds. The documents are 
misleading. 
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