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By the Numbers
~ 19,000 Pages

801 Comments

21 Comprehensive Memos



By the Numbers
Dark Sky

7 Comprehensive Memos



By the Numbers
Air and Green House Gas

48 Questions and Comments

2 Comprehensive Memos



By the Numbers
Acoustics and Vibration

43 Questions and Comments

4 Comprehensive Memos



By the Numbers
Aquatic Environment

187 Questions and Comments



By the Numbers
Terrestrial Environment

187 Questions and Comments



By the Numbers
Human Health

57 Questions and Comments



By the Numbers
Water

172 Questions and Comments

5 Comprehensive Memos



By the Numbers
Socio-Economics

42 Questions and Comments



By the Numbers
Infrastructure

12 Questions and Comments

3 Comprehensive Memos



By the Numbers
Waste

20 Questions and Comments



By the Numbers
General EA

26 Questions and Comments



General Findings
Comprehensive EA Application

Application Information Requirements 
considered

Fulsome project description and components

Reasoned argument vs. Arithmetic



General Findings
Show your work

Not all approach selections rationalized

Instances of insufficient details to assess

Conclusions unable to be validated



General Findings
Strong reliance on predictive outcomes

Modeling

Professional judgment

Residual Effects characterization certainty
Medium – 30
Low - 3



General Findings
Conservatism and Precautionary Principles

Should be conservative and precautionary

Inconsistent application



Dark Sky
Unable to support a conclusion that Artificial Light at 
Night (ALAN) can be characterized as Not Significant

No proper model for atmospheric scattering –
primary cause of sky glow 

Use of BC Worksafe illumination levels, based 
on reflectivity of asphalt, for analysis.  
Gravel/sand reflectivity averages 5x higher 



Dark Sky
Our review suggests that residents in the south side 
of the City, who currently enjoy a dark southern sky, 
will lose this view. Their southern view of the sky will 
be similar to looking north over the City.

The Observatory should not realize an appreciable 
change in night sky



Dark Sky
Effects to the ecological environment appear to be 
underestimated due to reliance on non-primary 
science and we are unable to validate the conclusions 
reached.

Cannot support the conclusion that there are a limited 
number of scotopic receptors.  Night-time receptors 
are approximately 10x the amount of day-time 
receptors.



Dark Sky
Uncertainty surrounding the effectiveness of 
mitigation on direct and cumulative effects can be 
minimized through proper analysis and engineering 
design



Acoustics and Vibration
Insufficient and incorrect analysis provided to support 
the conclusion that there will be no residual effect to 
fish from blasting or piling.

Confusion in the use of atmospheric airblast
and underwater overpressure and non-
recognition of the threshold differences 
between blasting and piling.  



Acoustics and Vibration
The actual predicted underwater noise 
overpressure levels due to blasting or sheet 
piling are not identified.  

Blast vibration predictions are based on 
averages, not maximums, with predicted 
PPV averages exceeding guideline thresholds. 
No use of 2011 test blast data to support 
predicted averages. 



Acoustics and Vibration
Mine noise is predicted and assessed using average 
noise parameters and the noise baseline is also 
described using an average.  

The proponent has not fulsomely addressed how 
episodes of above-average noise, inherent in 
assessment using averages, will be mitigated.



Acoustics and Vibration
Audible noise from the mine does not mean the noise 
guideline levels are exceeded nor does compliance 
with the guidelines mean that noise will not be heard.  

Confusion may be created in that receptors not 
identified as having a “perceptible” noise impact 
should not be construed to mean that mine noise will 
be inaudible at all times. An underestimation of 
perceptibility may result in underestimation of 
property value effects.



Acoustics and Vibration
Baseline Conditions identifies 12 residences and 
seven traditional land use locations as being located 
in a quiet rural environment.  

The ISO standard that describes how to calculate the 
% highly annoyed parameter to assess noise impacts 
includes an adjustment to account for increased 
annoyance responses to projects in quiet rural areas.  
This adjustment does not appear to have been 
included.



Acoustics and Vibration
Blasting and Aberdeen Hills Slope Stability

Considering the topographic amplifications 
associated with the terrain and the larger 
distance from source to areas of instability, 
predictive methods may not be reliable for this 
site. We suggest direct measurements in 
Stability Region A for a blast with 
characteristics similar to a production blast to 
confirm the anticipated PPVs.



Air and GHG
Absence of discussion as to the project’s effect, either 
positive or negative, on the City’s GHG reduction 
targets.  

Net negative ability following closure and restoration 
for carbon absorption due to permanent loss of some 
vegetated area.



Air and GHG
Unable to validate the air dispersion model results 
due to the use of non-standard proprietary software to 
process the raw data.

Model parameters questioned
Land use characterization critical for model to 
generate proper boundary parameters and 
dispersion profiles.  54% identified as 
deciduous forest and another area as tundra.



Air and GHG
Model parameters questioned

Precipitation file uses data that was supposed 
to be removed from the analysis.  As a result, 
overstatement of precipitation and resulting wet 
deposition values and potential understatement 
of air quality concentrations.

Precipitation being factored into achieving 
approximately 94% of dust emissions.



Air and GHG
Model parameters questioned

Emission sources omitted during construction 
years – concrete plant and diesel generators

Model ran years 2003 to 2005 for PM2.5 for all 
project phases using an assumption that 2003 
was the controlling year.  2004 results are 
actually higher but the model methodology 
makes it uncertain if this should be the control.



Air and GHG
Air Quality Analysis

Conclusion that local domestic/industrial 
emissions can accumulate under periods of 
poor dispersion to levels above standard.  The 
importance of summarizing PM2.5 data with 
respect to the ambient criteria (number of days 
above the standard; seasonal trends in PM2.5
concentrations; diurnal trends in PM2.5 is 
stated but we cannot locate this full analysis.



Air and GHG
Air Quality Analysis

SO2 and NO2 both based on 1 year of 
modeled data which increases uncertainty.  
NO2 model performance degrades over time 
which is unexpected.

The project’s emission intensity factor is higher 
than other mining projects shown for 
comparison. (Maximum vs. Average)



Air and GHG
Air Quality Analysis

Unable to support the conclusion that the 
project’s PM2.5 contribution is insubstantial 
without additional assessment and analysis on 
sensitive receptors.



Human Health
Modeling

Dustfall and Water Quality models are developed 
from the air dispersion model, which is yet to be 
validated.

Inconsistency in methodology for screening of 
Contaminants of Potential Concern for the risk 
assessment (i.e., Future Case water quality model 
results not considered, screening benchmarks 
unclear).



Human Health
Modeling

Future sediment and benthic invertebrate 
concentrations were calculated from modeled 
water quality predictions, and these modeled 
concentrations form the basis of the aquatic 
food chain. The modeling methodology was not 
provided.



Human Health
Modeling

The selection of total or dissolved metal 
concentrations in ground- and surface water 
cannot be verified and appear to be inconsistent in 
that total concentrations were used for 
assessment of the Baseline Case and dissolved 
concentrations were used for the Future Case.



Human Health
Future Case Exposure Point Concentrations 

EPCs used in the risk assessment need 
clarification for methodology as to which 
Project Phase they were derived for and 
which model parameters were used.



Human Health
Hazard Quotient

Guidance for the selection of the threshold 
Hazard Quotient (HQ) in the AIR is from Health 
Canada which indicates a HQ of 0.2 below 
which risks are deemed to be negligible. The 
BC Contaminated Sites Regulation guidance 
was used, which recommends a HQ threshold 
of 1.0. This may understate project health 
risks including cumulative effects.



Human Health
Toxicity Reference Values

The selection of Toxicity Reference Values 
(TRVs) for assessed contaminants were 
absent of scientific justification. Selection of 
TRVs affects the outcome of the health 
risk assessment because TRVs are used as a 
threshold value below which effects to health 
are considered negligible and can differ 
between recommending authorities. 



Human Health
Incremental Lifetime Cancer Risk 

The calculation of the Incremental Lifetime 
Cancer Risk (ILCR) for project-related arsenic 
in water appears to be missing and results 
should be added to the ILCR calculated for 
country foods at the Knutsford locations. The 
results as presented may underestimate risks.



Human Health
Risk Assessment Results

Requested additional information to determine 
if the results of the HHERA are acceptable as a 
basis for the Human Health Effects 
Assessment including baseline data tables to 
identify which chemical is being presented or 
which samples have been included in datasets 
for certain receptors or locations, tissue data 
that were obtained for cattle, and methodology 
for treatment of non-detects. 



Socio-economics
The socio-economic effects are largely well 
considered in the EA in qualitative terms.

There appears to be a lack of a municipal finance 
analysis or consideration of financial costs to the City 
of Kamloops. 

The distribution of benefits to the City is not 
sufficiently quantified including how much ($/year) of 
the predicted municipal tax revenues go to the City. 



Socio-economics
The Proponent makes no commitment to any form of 
Community Benefit Agreement to provide a basis for 
its socio-economic commitments to the City and 
appears to limit the role for the City in socio-economic 
impact management to liaison and participation in an 
advisory committee.



Socio-economics
We suggest that there is a need for adaptive 
management for air quality, dark sky and/or nuisance 
acoustical effects in support of a property value 
protection program, particularly in light of public 
concerns raised. The proponent makes no 
commitment to a property value protection program 
nor is one mentioned in the documentation as a 
mitigation option.



Socio-economics
The Closure Plan Objective will effectively define the 
legacy of the Project on the landscape in the post-
closure and long-term and we suggest that this 
should include consideration of a broader set of 
objectives. The current objectives are predominantly 
technically focused and not community-based.



Socio-economics
Other than direct municipal fees (permits, service 
contributions) and taxes, the described potential for 
benefits in the form of, for example, job creation and 
business opportunities during construction and 
operations do not automatically accrue to the City.



Water
Peterson Creek Aquifer 

“Additional work on source concentrations is 
currently underway, as is further refinement of the 
water quality mixing model; as such, source 
concentrations in the EMRSF and the PCDP are 
preliminary and subject to change”.

Without a final analysis we are unable to support 
conclusions of effects on the aquifer.



Water
Peterson Creek Aquifer 

Future Case modeling is based on effects 
expected approximately 1.5 Km downstream 
and off the project site.  We suggest analyses 
should also include effects at the site 
boundaries.



Water
Groundwater Quality

The predicted Future Case surface and 
groundwater quality in the Knutsford
community exceeds water quality guidelines 
for sulphate when applied to livestock water 
and manganese when applied to irrigation 
water. 



Water
Groundwater Quality

Sensitivity analyses suggest the South Mine 
Rock Storage Facility could also potentially 
contribute to groundwater quality effects in the 
Peterson Creek aquifer, but this was not 
included in the effects assessment.



Water
Jacko Lake Water Loss Uncertainty

The KCB modelling report identifies a loss of 
20.8 L/s from Jacko Lake under an enhanced 
permeability scenario. Borehole coverage is 
not complete along the parallel edge of the 
southeast arm of the lake and the proposed pit 
edge, or along the northeast arm where the 
proposed dam is to be located. 



Water
Aberdeen Groundwater and Slope Stability

With respect to the hydrogeological work 
submitted, the Aberdeen area is excluded from 
the LSA and consequently only assessed in the 
RSA.  The proponent did not simulate areas 
outside the LSA in their groundwater model 
and has not met the AIR requirements for 
the Aberdeen Hills area.



Water
Pitfill and Groundwater Model

It appears that the water balance model was not a 
stochastic assessment. A stochastic assessment 
could represent a better method of evaluating both 
the range of possibilities of pit lake elevations and 
their likelihood of occurrence. From this assessment 
an evaluation of whether the post closure pit lake 
elevations used for the groundwater flow modelling 
were appropriate.



Water
Groundwater Model

There is no discussion or assessment of climate 
change in the model.  Given that climate change 
information is readily available for BC and that the 
post closure period related to pit filling and associated 
changes in groundwater levels is assessed in 
hundreds of years, this appears to be an omission. 



Water
Water Quality Model

Derived from the air dispersion and dustfall
models which have not been validated.

Minimum water quality requirements for 
process water have not been presented, so 
whether or not water treatment would be 
required prior to use as process water can not 
be assessed. 



Water
Water Quality Model

The dustfall model does not include inputs to 
Peterson Creek Diversion downstream of 
Jacko Lake, other than to the Peterson Creek 
Downstream Pond.  

Water quality modelling does not include 
predictions of water quality in the open pit 
during closure and post-closure.



Aquatics and Terrestrial
Baseline Characterization

Not all studies conformed to BC RISC 
standards and no rationale provided for 
deviation.  Potential uncertainty with findings of 
species non-presence.

Local academic research project findings not 
fulsomely incorporated.



Aquatics and Terrestrial
Baseline Characterization and Effects

Questions as to the sufficiency and timing of 
survey effort for several aquatic resources to 
classify as non-fish bearing.

It appears that the effects from new linear 
infrastructure such as roads, water lines, gas 
lines, have not been fulsomely assessed.



Aquatics and Terrestrial
Baseline Characterization and Effects

The Water Sustainability Act now in force has 
not been incorporated into the effects 
assessment.

The RSA appears to be insufficient to capture 
indirect and direct interactions/cumulative 
effects. All streams present within the LSA 
should be included in the RSA to confluence.



Aquatics and Terrestrial
Effects Assessment

Several instances where identified direct 
wildlife specie mortalities and loss of habitat 
were not characterized as residual effects and 
carried forward to a cumulative effects 
assessment.

No integration of primary science on the effects 
of Dark Sky changes to species behaviour.



Aquatics and Terrestrial
Effects Assessment

Little integration of primary science on the 
effects of noise and vibration to species 
behaviour.

Inconsistent use of habitat suitability indices 
and associations for effects assessments.



Aquatics and Terrestrial
Effects Assessment

Chemical hazards were modelled for  potential 
hazardous effects using dissolved 
parameters. We suggest that total parameter 
concentrations should have been used.

Cannot support the conclusions of minor 
effects from Lek site loss and disturbance.



Tailings Management
Facility Design

Overall stability of the proposed dams appears 
quite good due to the design to buttress the 
embankments with mine waste rock.

Design criteria are conservative regarding 
seismic, storm and flood events



Tailings Management
Facility Design

The drawings had minimal details and 
appeared inconsistent with respect to some 
key design features such as filter zones, 
upstream till blanket and seepage cutoffs. 

Additional design details are required with 
respect to seepage control.



Tailings Management
Facility Design

The depth of overburden is variable and may 
cause some settlement issues within the dams 
that can affect the integrity of the upstream 
till blanket.

The design will result in progressively larger 
exposed beach areas



Tailings Management
Facility Water Management

Water management in the pond is controlled 
through pumping from a barge during operation 
of the mine and then transfers to a spillway 
however the proponent must confirm that the 
spillway is in bedrock.

Facility water balance appears to have 
excluded annual precipitation 



Transportation Infrastructure
Reducing Project Traffic

The Proponent has said that it will employ 
bussing and carpooling initiatives to help 
reduce the volume of traffic along the access 
roads during the operational phases.

No park ‘n ride sites identified or 
approved
No restrictions for on-site parking
No commitment to mandate measures 
on employees



Transportation Infrastructure
Traffic Management Plan

Proponent needs to develop a traffic 
communications plan to provide advance 
notice of all potential impacts

Proponent needs to ensure all access to 
recreational areas near project roadworks 
and mine works is maintained



Transportation Infrastructure
Traffic Impact Assessment

Limited to 9 Km of LLJR between the 
Copperhead interchange and the AMAR 
intersection.  Suggest a broader assessment of 
all access routes as a precautionary measure 
for increased traffic volumes due to 
undersubscribed traffic reduction initiatives and 
construction access in southern portion of 
LLJR for the AMAR/Highway 5 interchange



Transportation Infrastructure
Infrastructure Condition Impacts

Condition reviews of LLJR conducted as part of 
TIA found that the pavement is below both 
City and BCMoTI standards, requiring reactive 
maintenance costs as a result of the project 
uses .

Potential reconditioning costs following project 
use also need to be identified.  



Transportation Infrastructure
Infrastructure Condition Impacts

Suggest that condition reviews of LLJR not 
conducted as part of the TIA but identified for 
project uses be completed to identify any 
additional reactive maintenance costs as a 
result of the project uses.

Similarly, potential reconditioning costs 
following project use also need to be identified.  



Questions?



Official Comments to EAO

• Public should provide comments to the EAO:
– Online: ajax.projects.eao.gov.bc.ca
– Fax: 250-387-0230
– Mail:  Environmental Assessment Office
PO Box 9426 Stn Prov Govt
Victoria, BC  V8W 9V1

• Comments due by April 11, 2016 (11:59 pm)
• Comments submitted to the EAO are shared 

with CEAA and considered in both the 
provincial and federal EAs
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